April 1, 2021
DPG 21-040
Solano County Airport Land Use Commission
Department of Resource Management
Planning Services Division
675 Texas Street, Suite 5500
Fairfield, CA 94533-6341
RE:

SMUD Solano 4 Wind Project

To Whom It May Concern:

I am pleased to submit this cover letter, which serves as the Jurisdictional Referral Letter
of the Sacramento Municipal Utility District (SMUD) for the Solano 4 Wind Project (Project) and
accompanies SMUD’s application for advisory review from the Solano County Airport Land Use
Commission (ALUC). Although SMUD has determined the ALUC’s land use consistency process
does not apply to the Project due to a statutory zoning exemption, Federal Aviation
Administration preemption and the lack of authority for the ALUC to review individual projects,
such as the Project, under the State Aeronautics Act (SAA), we are submitting the application for
an advisory opinion in the interest of interagency comity, and are accordingly reserving all rights
to challenge the application of the SAA and ALUC plans to the Project. SMUD is not only the
California Environmental Quality Act lead agency for the Project, but also will build, own, and
operate the Project for its operational life, expected to be 30 years.

In addition to submitting an application that will enable the ALUC to evaluate the Project’s
compatibility with the Travis AFB Land Use Compatibility Plan, I want to highlight a few key
considerations for the Commission to keep in mind. First, the Project is vital to SMUD’s efforts to
eliminate the carbon footprint of its energy generation portfolio and will be a substantial help in
reducing not only greenhouse gas emissions in Northern California but also minimizing other air
quality emissions that affect the health of people in our region. Combatting climate change is not
only a mandate of State law, and one of the highest priority matters for SMUD, its Board of
Directors and the community it serves, but is also imperative to avoiding the potential for coastal
flooding and for wild grass fires in Solano and Sacramento Counties alike. And although we face
great challenges in this effort, crown jewels like the Solano Wind Resource Area give us reason
for optimism that the collective effort will ultimately succeed.
Second, as you know, SMUD staff have worked with the ALUC and Travis Air Force Base
at dozens of meetings over the last several years to ensure the Project will meet standards of
aeronautical safety and pose no additional burden on the Base’s radar system. In fact, even
though we had already obtained FAA Determinations of No Hazard for all proposed Project
turbines, SMUD purposefully restarted the FAA process to ensure Travis had the opportunity to
conduct its own internal study of the potential for the Project to affect Base operations. We
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frankly don’t know of a renewable energy project that has involved as much collaboration with
governmental stakeholders as this one has. SMUD has also invested much staff time to
participating in following the development of and advocating for an in-fill radar system that
would enhance radar detection at Travis AFB, and plans to continue staying engaged on that issue
and participate in bringing that issue to a successful resolution.

Third, SMUD purchased its land and development rights for the Project at a time when
the ALUC’s Airport Land Use Plan did not purport to encompass the property. In addition, based
on the perimeters of other land use plans around military bases, SMUD could not have foreseen
at the time of purchase that the ALUC would end up establishing a plan area whose perimeter
would ultimately extend as far as it now does. As a result, SMUD’s investment backed
expectations in the Wind Resource Area should be given due consideration by the Commission.

Regarding the attached application, the Travis Land Use Compatibility Plan’s purpose is,
ostensibly, to protect the Base. The record is clear that the Solano 4 Wind Project will not cause
adverse impacts on the Base. SMUD worked with Westslope Consulting, LLC and Capitol Airspace
Group, LLC to minimize the potential effects on the Travis AFB radar system and airspace, which
led to numerous adjustments to the Project configuration—but most importantly, in order to
completely offset the radar impacts from the Project, SMUD made the decision to retire the Solano
1 wind turbines early, before the expiration of their useful life. This decision, which comes at a
financial cost to SMUD both in terms of hiring contractors to remove and dispose of the turbines
as well as sacrificing their remaining generation life, will remove from operation more turbines
than are to be installed as part of the Project.

Due to these and other dedicated avoidance and minimization measures, I am pleased to
report that once it is in service, the Project will cause no impact to aerial navigation at Travis AFB
or to its radar system or operations. These conclusions are supported by studies by Westslope
Consulting (radar cumulative impact study with proposed mitigation solutions) and Capitol
Airspace (series of analyses similar to the FAA aeronautical analysis) that are included in the
application. All military and agency review is in accord. Colonel Simmons, Commander of the 60th
Air Mobility Wing submitted a letter to the Department of Defense Clearinghouse concluding that
“Solano 4 should have minimal negative impact on Travis Operations.” The Department of
Defense Clearinghouse determined that Solano 4 “will not present an adverse impact to military
operations.” The FAA determined that the proposed Solano 4 wind turbines “would not cause an
unacceptable adverse impact on ATC operations at this time” and “would not have a substantial
adverse effect on the safe and efficient utilization of the navigable airspace by aircraft or on any
air navigation facility and would not be a hazard to air navigation” as long as SMUD meets the
conditions imposed by the FAA, which SMUD assuredly will. These letters and determinations
are also included with the application materials.

We trust the above materials are sufficient to enable the ALUC to make its consistency
findings. However, I also draw your attention to the fact that for uses ostensibly incompatible
with the Travis Land Use Compatibility Plan specifications—in this case the line of site criteria
(as all of the Project turbines are in the line of sight of the Travis AFB radar and above 100 feet in
height)—the Plan allows for approval nonetheless if “terrain, specific location, or other
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extraordinary factors or circumstances related to the site” allow the ALUC to make findings that
the proposed use will not (1) create a safety hazard to people on the ground or aircraft in flight,
(2) result in excessive noise exposure, or (3) impact airport military operations (Paragraph
6.2.4(c)(6)). Attached to this letter are two documents to support making those findings. First is
a letter dated March 11, 2021 from Westslope Consulting directed specifically to the
requirements of Paragraph 6.2.4(c)(6). In addition, attached is a Memorandum to File description
of a specific locational condition affecting the Project property: five transmission towers that are
close to 500 feet in height, with two scheduled for replacement with towers well above 500 feet,
that already preclude unrestricted use of the air space over the property. The towers are owned
and maintained by Pacific Gas and Electric Company and the Transmission Agency of Northern
California and are unusually high to enable the power lines to cross the Sacramento River at an
elevation high enough for navigation by large ships. Four of the towers are on the Project site and
one is adjacent. Because of this circumstance, the installation of the wind turbines would not
create a new impediment to aerial navigation over and around the site.

Thank you in advance for your timely advisory review and action on the application. For
technical questions about our Project, you may contact Buck Cutting, Project Development
Manager (916) 732-6319.
Sincerely,

bcc:

Paul Lau
Laura Lewis
Ross Gould
Joe Schofield
Buck Cutting
Steve Johns
Lawrence Luong
Danielle Roberts
Corporate Files

Frankie McDermott, Chief Energy Delivery Officer

March 11, 2021
Buck Cutting
Sacramento Municipal Utility District
P.O. Box 15830, Sacramento, CA 95852-0830
Re: Solano 4 Replacement Wind Turbines & Sacramento Municipal Utility District (SMUD)
Mr. Cutting,
Westslope Consulting and Capitol Airspace Group have provided radar and air traffic consulting
services to SMUD with the purpose of identifying acceptable wind turbine numbers, locations, and
heights that would not present a hazard to air navigation and that would not adversely affect Travis
Air Force Base (AFB) operations.
Although the proposed development will be within line-of-sight of and will interfere with the Travis
AFB Digital Airport Surveillance Radar (DASR), the proposed replacement wind turbines will not
impact the base’s operations. The following points are submitted for your consideration:
1. Solano 4 will replace 23 existing, older wind turbines currently visible to the DASR with 19
wind turbines using newer wind turbine technology.
2. Extensive modeling of the replacement wind turbines was conducted to identify a
number and specific locations of the wind turbines to ensure that there will be no
material difference on the performance of the DASR and on Travis AFB’s tracking and
display system, the Standard Terminal Automation Replacement System (STARS). This was
confirmed by the conclusion of a formal Mitigation Response Team (MRT) review
undertaken by Travis AFB and its subject matter experts. For reference, attached is a copy
of the operational risk assessment letter from the 60th Air Mobility Wing (AMW) and the
resolution letter from the DoD’s Office of the Assistant Secretary of Defense, Military
Aviation and Installation Assurance Siting Clearinghouse.
3. The base’s key radar system used for air traffic control, the Monopulse Secondary
Surveillance Radar (MSSR) which is co-located with the Travis AFB DASR, will not be
affected. The MSSR interrogates transponder equipment on board the vast majority of
aircraft operating in and around the base’s airspace.
4. The planned replacement turbines do exceed obstruction standards and will require a
routine change to civilian airspace. Specifically, an increase in minimum vectoring
altitudes used by Northern California air traffic control. The Federal Aviation
Administration (FAA) completed a detailed aeronautical study and deemed these changes
as insignificant and issued favorable Determinations of No Hazard (DNHs) on February 1,
2019. The FAA then extended these DNHs on January 28, 2021, after an additional review
of the proposed replacement wind turbines. For reference, attached are the favorable
determinations and extension letters.
5. To provide conspicuity to both civilian and military users of the National Airspace System,
each wind turbine will be marked and lighted in accordance with FAA’s determinations
and obstruction marking and lighting advisory circular. This includes painting each wind
turbine white for daytime conspicuity and two synchronized flashing red L-864 lights for
nighttime conspicuity.

The Travis AFB Land Use Compatibility Plan (LUCP) considers any land use involving a wind turbine
that is within line-of-sight of the Travis AFB DASR to be incompatible. The LUCP allows for
consideration of special conditions that allow for the acceptance of otherwise normally incompatible
use “because of terrain, specific location, or other extraordinary factors or circumstances related to
the site.” In order to apply this analysis, the Airport Land Use Commission (ALUC) must make findings
that the proposed use will neither (1) create a safety hazard to people on the ground or aircraft in
flight, (2) result in excessive noise exposure, or (3) impact airport military operations (Paragraph
6.2.4(c)(6)).
Based on the number, specific locations, and height of the proposed replacement wind turbines to
ensure that there will be no material difference on the performance of the DASR and STARS, and on
the favorable responses from the U.S. Air Force, the DoD, and the FAA, we conclude that Solano 4 will
not be a safety hazard for aircraft in flight and will not impact airport military operations. As such, we
believe that the ALUC can find the planned replacement turbines as an acceptable land use that
addresses the stated goals of the LUCP.
Please direct any questions to Geoff Blackman of Westslope Consulting at
gnblackman@westslopeconsulting.com or Joe Anderson of Capitol Airspace Group at
joe.anderson@capitolairspace.com.
Respectfully,

______________________________
Geoffrey N. Blackman
Owner/Principal
Westslope Consulting, LLC

______________________________
Joe Anderson
Director of Airspace Consulting
Capitol Airspace Group, LLC

SMUD Office Memo
TO:

File

FROM:

Power Generation Project Development Staff

SUBJECT:

Impediments to Aerial Navigation on Solano 4 Wind Project Site

DATE:

April 2, 2021

One impact area that staff evaluated regarding the Solano 4 Wind Project concerns
safety hazards to aircraft in flight. In addition to studies conducted by Capital Airspace,
the Travis Air Force Base, and the Federal Aviation Administration, all of which
concluded the Project will not adversely affect operations at the Base, staff reviewed the
Project site itself to document impediments to aerial navigation that exist today and that
are maintained by entities other than SMUD. In short, transmission towers onsite
currently reach almost 500’ in height, with planned increases by the tower owners to
close to 600’ feet. It is manifest that these existing towers greatly impede the potential
use of the site for aerial navigation by military or private aircraft. Any incremental
obstruction by wind turbines must be viewed in the context of the site’s already
constrained utility for aerial navigation. In light of this baseline interference with aerial
navigation and the conclusions of the studies indicated above, a finding could readily be
made that the Project will not cause a safety hazard to aircraft in flight.
More so than other locations within the Wind Resource Area, the site for this Project
features substantial existing and planned impediments to aerial navigation. Particularly,
there are three unusually high transmission towers on the site itself and one
immediately adjacent. These towers are so tall because they must meet federal
requirements for transmission lines crossing the Sacramento River. The reason is that
the catenary (or sag) in the transmission lines hanging from the towers must be high
enough in elevation to ensure large ships navigating the river can pass safely
underneath the lines in all weather and temperature conditions. Because the catenary
can increase (i.e., the elevation of the lines can drop) significantly during hot weather
and when high electrical loads are being transmitted, the towers must be built tall
enough to ensure room for error.
All of the river-crossing transmission towers within the boundaries of the Wind Resource
Area are located on the Project site, making this existing impediment to aerial
navigation, at least among wind projects, unique to the Project. The towers are also
spread out over a 2.5-mile lateral range along the Project property, making the site, as a
whole, subject to this impediment to aerial navigation. The 25 Feb 2021 San Francisco
Sectional Aeronautical chart shows multiple tower sets spanning the Sacramento River
at 488’ to 492’ above mean sea level (MSL) with the north side of the crossing towers
located on SMUD property.
Staff review of Federal Aviation Administration and Independent System Operator filings
by the tower owners of towers on or immediately adjacent to the SMUD project
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property—Pacific Gas and Electric Company (three towers) and the Transmission
Agency of Northern California (one tower)—show that some of the existing towers will
be replaced soon with higher ones, up to 588’. One filing indicates the increase in
height is due to a requirement from the U.S. Army Corps of Engineers, which is
responsible for ensuring the navigability of the Sacramento River under the authority of
Section 10 of the Rivers and Harbors Act. Attached to this memorandum are publicly
available filings about the proposed increases in tower height and a map showing some
of the existing tower locations (as inverted V’s) and the project site in a dotted red line.
Attachments:
•
•
•
•

cc:

Notice of Proposed Construction, Advice Letter Number 6131-E (California Public
Utilities Commission)
Response to Request dated November 12, 2011 to extend the COD for the
Collinsville Wind Project (ISO Queue #113) (California Independent System
Operator)
Determination of No Hazard to Air Navigation (Federal Aviation Administration)
25 Feb 2021 San Francisco Sectional Aeronautical Chart with Wind Project
Boundaries
Corporate Files
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NOTICE OF PROPOSED CONSTRUCTION

Attachment I

Para más detalles llame 1-800-660-6789

PROJECT NAME: Birds Landing-Contra Costa 230kV Project (Sacramento and Solano Counties, P. No.
5791742)
ADVICE LETTER NUMBER: 6131-E
Proposed Project: The U.S Army Corps of Engineers (USACE) has directed Pacific Gas and Electric Company
(PG&E) to raise a span of the existing double-circuit Birds Landing SW STA – Contra Costa PP and Birds Landing
SW STA – Contra Costa Sub 230 kilovolt (kV) transmission line to accommodate commercial navigation of the
Sacramento River. After discussions with the U.S. Coast Guard, USACE established that the crossing must have a
minimum clearance of 161 feet above Mean High Water (MHW). In order to achieve the clearance, PG&E will replace
and slightly relocate four lattice steel towers, interset two new tubular steel poles, and modify one lattice steel tower
within the existing easement. Once the new structures are installed, new conductor will be installed on the four spans,
and the old structures will be removed. The existing lattice steel towers range in height from 100 to 505 feet. The new
lattice steel towers and tubular steel poles will range in height from 95 to 565 feet. The taller structures are needed to
achieve the MHW clearance established by USACE.
The project begins in an expansive wind farm, approximately 0.8 miles east of the south end of Talbert Lane in
Solano County. In runs south approximately 1.5 miles, spanning the Sacramento River, to a point on Sherman Island
in Sacramento County, approximately 0.3 miles east of Sherman Island State Park. No work will occur in the river, on
its banks, or in the prism of the levee on the north side of Sherman Island. Construction is tentatively scheduled to
begin in the third quarter of 2021, or as soon as practicable after project approval. Construction is scheduled to be
completed in the third quarter of 2022, or as soon as possible after construction begins.
Exemption from CPUC Permit Requirement: CPUC General Order 131-D, Section III, Subsection A exempts a
utility from the CPUC’s requirement to file an application requesting authority to construct if a project meets specific
conditions. This project qualifies for the following exemptions:


Replacement of existing transmission line facilities or supporting structures with equivalent facilities or
structures



Minor relocation of existing transmission line facilities.

Additional Project Information: To obtain further information on the proposed project, please call PG&E’s Project
Information Line at (415) 973-5530.
Public Review Process: Individuals or groups may protest the proposed construction if they believe that PG&E has
incorrectly applied for an exemption or that the conditions set out in Section III.B.2 of General Order 131-D exist;
a.
b.
c.

There is reasonable possibility that the activity may have an impact on an environmental resource of hazardous
or critical concern where designated, precisely mapped and officially adopted pursuant to law by federal, state, or
local agencies; or
The cumulative impact of successive projects of the same type in the same place, over time, is significant; or
There is a reasonable possibility that the activity will have a significant effect on the environment due to unusual
circumstances.

Protests should include the following:
1.
2.
3.
4.

Your name, mailing address and daytime telephone number.
Reference to the CPUC Advice Letter Number and Project Name.
A clear description of the reason for the protest.
Whether you believe that evidentiary hearings are necessary to resolve factual disputes.

Protests for this project must be filed by April 15, 2021 at the following address:
Director, Energy Division
ED Tariff Unit
California Public Utilities Commission
505 Van Ness Avenue, Fourth Floor
San Francisco, California 94102

With a copy mailed to:
David Kraska, Law Department
Pacific Gas and Electric Company
P.O. Box 7442
San Francisco, California 94120

PG&E must respond within five business days of receipt and serve its response on each protestant and the Energy
Division. Within 30 days after PG&E has submitted its response, the CPUC Executive Director will send you a copy
of an Executive Resolution granting or denying PG&E’s request and stating the reasons for the decision.
Assistance in Filing a Protest: If you need assistance in filing a protest, contact the CPUC Public Advisor:
email: public.advisor@cpuc.ca.gov or call: 1-866-849-8390 (toll-free), or (415) 703-2074, or TTY (415) 703-5258.
Public Comment: Even if you do not want to file an official protest, you may still comment on the request. To do so,
send your comments to the Energy Division at the address noted above. Please reference Advice Letter 6131-E.

(P.No. 5791742/SAP Order No.74006821/93N)

Aeronautical Study No.
2020-AWP-165-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/25/2020
Sarah Carter
Pacific Gas & Electric Company
6111 Bollinger Canyon Road
San Ramon, CA 94583

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Tower Tower 024/158
Rio Vista, CA
38-03-36.61N NAD 83
121-46-58.23W
0 feet site elevation (SE)
580 feet above ground level (AGL)
580 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, dual medium catenary - Chapters
4,10(Catenary),&12.
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
_____ At least 10 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/25/2021 unless:
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(a)
(b)
(c)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.
the construction is subject to the licensing authority of the Federal Communications Commission
(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 26, 2020. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on April 05, 2020 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates, heights,
frequency(ies) and power. Any changes in coordinates, heights and frequencies or use of greater power, except
those frequencies specified in the Colo Void Clause Coalition; Antenna System Co-Location; Voluntary Best
Practices, effective 21 Nov 2007, will void this determination. Any future construction or alteration, including
increase to heights, power or the addition of other transmitters, requires separate notice to the FAA. This
determination includes all previously filed frequencies and power for this structure.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
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structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).
A copy of this determination will be forwarded to the Federal Communications Commission (FCC) because the
structure is subject to their licensing authority.
If we can be of further assistance, please contact Robert van Haastert, at (907) 271-5863, or
robert.van.haastert@faa.gov. On any future correspondence concerning this matter, please refer to Aeronautical
Study Number 2020-AWP-165-OE.

Signature Control No: 426989404-431753682
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
cc: FCC
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( DNH )

Additional information for ASN 2020-AWP-165-OE
Narrative for ASN 2020-AWP-163 and 165-OE
Abbreviations
VFR - Visual Flight Rules
AGL - Above Ground Level
RWY - runway
IFR - Instrument Flight Rules
MSL - Mean Sea Level
nm - nautical mile
DA - Decision Altitude
MDA - Minimum Decent Altitude
ft - feet
Part 77 - Title 14 CFR Part 77, Safe, Efficient Use and Preservation of the Navigable Airspace
1. LOCATION OF PROPOSED CONSTRUCTION
This proposal is for four (4) tower structures which would be located at the heights and distances listed below
southwest of RWY 33 threshold at Rio Vista Municipal (O88) Airport, CA. The O88 elevation is 22 MSL. The
US Army Corps of Engineers requested Pacific Gas and Electric (PG&E) to raise the conductor crossing over
the Sacramento River.
Aeronautical Study
2020-AWP-163-OE
2020-AWP-164-OE
2020-AWP-165-OE
2020-AWP-166-OE

Heights
Distance south from RWY 33 threshold
585 AGL / 623 MSL 49,606 feet (8.2 nm)
145 AGL / 198 MSL 48,410 feet (8.2 nm)
580 AGL / 580 MSL 52,192 feet (8.6 nm)
165 AGL / 165 MSL 53,417 feet (8.8 nm)

2. OBSTRUCTION STANDARDS EXCEEDED
Section 17.17(a)(1) -- A height greater than 499 feet above the ground. These two structures exceed by the
values below:
Aeronautical Study
2020-AWP-163-OE
2020-AWP-165-OE

Exceeds by
86 feet
81 feet

3. EFFECT ON AERONAUTICAL OPERATIONS
a. The impact on arrival, departure, and en route procedures for aircraft operating under VFR follows: None.
FAA Findings
There are no effects on any existing or proposed arrival, departure, or en route IFR operations or procedures.
There are no effects on any existing or proposed arrival, departure, or en route VFR operations or procedures.
There are no effects on any existing or proposed arrival, departure, or en route IFR/VFR minimum flight
altitudes.
There are no physical or electromagnetic effects on the operation of air navigation and communications
facilities.
There are no effects on any airspace and routes used by the military.
The O88 VFR Traffic Pattern Airspace is not penetrated.
The O88 Airport Master Record can be viewed/downloaded at https://adip.faa.gov/agis/public/#/airportData/
O88. It states there are 33 single-engine, one (1) multi-engine, and one (1) jet aircraft based there with 35,000
total operations for the 12 months ending 31 December 2018 (latest information). RWYs 33 and 25 are
designated Right Traffic.
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b. The impact on arrival, departure, and en route procedures for aircraft operating under IFR follows: None.
The O88 IFR RNAV (GPS) RWY 25and VOR/DME-A instrument approach procedures are not impacted.
c. The impact on all planned public-use airports and aeronautical facilities follow: None.
d. The cumulative impact resulting from the proposed construction or alteration of a structure when combined
with the impact of other existing or proposed structures follows: None.
4. CIRCULATION AND COMMENTS RECEIVED
The proposal was circularized for public comment on 17 January 2020 and no comments were received by 25
February 2020.
5. DETERMINATION - NO HAZARD TO AIR NAVIGATION
It is determined that the proposed construction would not have a substantial adverse effect on the safe and
efficient use of navigable airspace by aircraft.
6. BASIS FOR DECISION
Two of the four proposed tower support structures would exceed 499 feet AGL by the values above, however,
the O88 VFR Traffic Pattern Airspace surface is not impacted and there are no IFR impacts to any O88 arrival
and departure procedures. There were no letters received objecting to the proposal and no additional VFR
issues were identified. The incorporation of obstruction marking and lighting along with catenary warning
obstruction marking and lighting will provide additional conspicuity for VFR pilots flying in this vicinity to see
and avoid.
7. CONDITIONS
a. Two of the support structures, 2020-AWP-163-OE and 2020-AWP-165-OE, shall be marked and
lighted as outlined in chapters 4, 8 (Dual-Med), and 12, of Advisory Circular AC 70/7460-1L. The
advisory circular is available online at http://www.faa.gov/documentLibrary/media/Advisory_Circular/
AC_70_7460-1L_Change_1_Obstruction_Marking_and_Lighting_10062016.pdf
b: Additionally, Catenary obstruction lighting must be installed on two structures, 2020-AWP-163-OE
and 2020-AWP-165-OE, in accordance with chapters 4, 10(Catenary), and 12 of Advisory Circular AC
70/7460-1L. Appendix A, Figure A-5 depicts how these catenary obstruction lights are to be installed.
c. The catenary wire(s) must be marked with 36-inch lighted spherical markers in accordance with Chapter
3(Marked), and 12 of Advisory Circular AC 70/7460-1L. Appendix A, Figure A-6 depicts how these are to be
installed.
Within five days after the structures reach their greatest height, proponent is required to file a FAA form
7460-2, Actual Construction notification, at the OE/AAA website (https://oeaaa.faa.gov/oeaaa). This Actual
Construction notification will be the source document detailing the site location, site elevation, structure height,
and date structure was built for the FAA to map the structure on aeronautical charts and update the national
obstruction database.
-x-

Page 5 of 7

TOPO Map for ASN 2020-AWP-165-OE
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Sectional Map for ASN 2020-AWP-165-OE
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Solano Airport Land Use Commission Requirements

Items Required for Submittal of an Application
A.

B.
C.
D.
E.
F.
G.

Complete application form for determination of project consistency with Airport Land Use Plans.
Local agency referral letter.
Any staff report prepared for presentation to local agency decision makers.
Local agency environmental documentation for the project (initial study, draft environmental impact report, etc.)
that may have been prepared for the project.
Property location, street address, location map.
Assessor's parcel map, with property outlined in red, assessor’s parcel number, subdivision lot number.

Location
Page No. 21
Please see cover letter. Page No. 1
Page No. 45
Page No. 49
Page No. 1678
Page No. 1680

An accurately scaled map showing the relationship of the project site to the airport boundary, runways, and
compatibility zone boundaries.
Page No. 1689

H.

Completed site plan drawn to scale and fully dimensioned including topographical information. Topographical
information should include ground elevations, the location of structures, open spaces and water bodies, and the
heights of structures, trees, and other topographic features. In addition, please submit an 8½ x 11 inch reduction
of site plan.
Page No. 1691

I.

Elevations showing height of all structures above both sea level and ground level. In addition, please submit an
8½ x 11 inch reduction of elevations.

J.

Description of existing and proposed land uses. If project is located wholly or partly within safety zones, project
description shall include percentage of lot coverage by structures and estimated maximum persons per acre at any
one time and supporting documentation showing basis for calculation of persons per acre. The project description
shall also identify and discuss any characteristics that could create electrical interference, interference with
aircraft communications or navigation, radio signals, confusing or distracting lights, glare, dust, smoke, steam,
attraction of an increased number of birds, or other electrical or visual hazards to aircraft or aircraft operations.

K.
L.

M.

Page No. 1699

Page No. 1702

Description of the type of land use action being sought from the local jurisdiction (e.g., zoning amendment,
Page No. 1705
general plan amendment, tentative map, building permit, etc.)
For residential uses, an indication of the potential or proposed number of dwelling units per acre (including any
secondary units on a parcel); or, for non-residential uses, the maximum number of people potentially occupying
Page No. 1707
individual buildings and/or the total site and/or portions thereof at any one time.
For Commercial Wind Turbine projects, the following materials are required:
1. Site Plan, drawn by a registered design or engineering professional, depicting:
a. Each proposed wind turbine and meteorological tower with its height and base elevation
Page No. 1710
clearly shown,
b. A location map drawn to scale showing the proximity of airport runways to the
proposed wind turbines. This requirement includes any runway within 20 miles of the
Page No. 1716
proposed wind turbine.

2. Supporting studies and research demonstrating that the proposed wind turbines and
meteorological towers will not have a detrimental effect on the operation of any radar facilities within
the county. Such studies shall include an analysis of (1) the individual effects of the proposed project,
and (2) as required by law, an analysis of the cumulative effects of the proposed project considered in
connection with the effects of past projects, the effects of other current projects and proposed
projects, and the effects of probable future projects, including (i) the probable build out for wind
energy development of the remaining vacant parcels within the wind resource areas described in the
Solano County General Plan and (ii) any probable replacement of existing turbines or meteorological
towers with structures having different dimensions.

Page No. 1718

Items Required for Submittal of an Application

N.

O

P.
Q.

A copy of an application or other document that the applicant has communicated to the appropriate city or county
planning official stating whether the proposed project is (1) located within 1,000 feet of a military installation, (2)
beneath a low-level flight path, (3) within special use airspace as defined in Section 21098 of the Public
Resources Code, or (4) within an urbanized area as defined in Government Code section 65944. If the proposed
project involves adoption or amendment of general plan and meets one of the above criteria, include a statement
as to whether the local government has provided a copy of the proposed action to branches of the U.S. Armed
Forces.
If the proposed project is required to be submitted to the Federal Aviation Administration (FAA) for review
through the FAA Part 77 process, or has otherwise been submitted to FAA for review or comment, copies of:
(1) any notices of proposed or actual construction or alteration;
(2) any supporting materials, analyses or other documents submitted to FAA in support of the project;
(3) any aeronautical objections or comments FAA received in connection with the proposed project;
(4) any documents in FAA’s possession in which any FAA personnel or other persons who commented to or
within FAA identified any potential adverse affect from project structures (including but not limited to
electromagnetic or physical effect on air navigational and communications facilities or signals or signal paths to or
from project structures or aircraft, availability or quality of ground-based primary and secondary radar, direction
finders, air traffic control tower line-of-sight visibility, the effect of sunlight or artificial light reflections, or
impacts associated with lighting systems) and/or made recommendations to reduce or eliminate such adverse
effect;
(5) any aeronautical study prepared in connection with the proposed project;
(6) any obstruction evaluation determination by FAA and any other FAA document stating the results of FAA’s
analysis;
(7) any petition for review filed with FAA in connection with an obstruction evaluation determination;
(8) any final FAA decisions and orders issued after any hearing concerning the proposed project.
Any supplemental information as may be requested by the Department of Resource Management in order to
enable a comprehensive review of the project.
Filing Fees: $200.00 plus $110.00 per hour professional time and $29.00 per hour support staff time for
processing costs in excess of the initial $200.00 fee

Page No. 1800
1. SMUD has not submitted Form 7460-2 Part 1&2. See project description for schedule.
Page No. 25
2. N/A - SMUD did not analyze for the FAA
3. N/A - SMUD did not receive any documentation from the FAA that objected to the
project
4. N/A - SMUD did not receive any documents from the FAA, only initial filing , DNH,
Extension and Ext application.
5. Information is in Obstruction evaluation, Line of sight in Item M.2 - Supporting Studies
Page No. 1718
6. Notice of presumed hazard, DNH letter from FAA, DNHs. Beginning Page 1802
7. N/A - SMUD did not receive any FAA documents, but FAA stated that they did receive
comments but that they were overruled.
8. DNHs and letter are in folder and extensions. No hearing was held. Email from Doug
Allen, no MRT was needed as Travis accepted that the project did not adversely affect
airport operations. Beginnning Page 1802
N/A
$200 only

Item A – ALUC Application

Solano County Airport Land Use Commission
675 Texas Street Suite 5500
Fairfield, CA 94533
Tel 707.784.6765
Fax 707.784.4805

LAND USE COMPATIBILITY DETERMINATION: APPLICATION FORM
TO BE COMPLETED BY STAFF
APPLICATION NUMBER:

FILING FEE:

DATE FILED:

RECEIPT NUMBER:

JURISDICTION:

RECEIVED BY:

PROJECT APN(S):

See Attached List of APNs
TO BE COMPLETED BY THE APPLICANT
I. GENERAL INFORMATION

NAME OF AGENCY:

DATE:

Sacramento Municipal Utility District (SMUD)

4/1/2021

ADDRESS:

6201 S Street, Sacramento 95817
E-MAIL ADDRESS:

DAYTIME PHONE:

david.vasnaik@smud.org 916-732-7348

NAME OF PROPERTY OWNER:

FAX:
DATE:

SMUD

4/1/2021

ADDRESS:

DAYTIME PHONE:

6201 S Street, Sacramento, CA 95817
NAME OF DOCUMENT PREPARER:

916 732-5124
DATE:

David Vasnaik, david.vasnaik@smud.org

ADDRESS:

6201 S Street, Sacramento,
CA 95817

DAYTIME PHONE:

4/1/2021
FAX:

916 732-7348

NAME OF PROJECT:

Solano 4 Wind Project
PROJECT LOCATION: In the southern portion of the Solano County

Wind Resource Area: See APN numbers and
attached maps
STREET ADDRESS: The west portion of the project site is along

Stratton Lane and the Ease Portion is
Montezuma Hill Road and Toland Lane
PLEASE CALL THE APPOINTMENT DESK AT (707) 784-6765 FOR AN APPLICATION APPOINTMENT.

Solano County ALUC Application
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LAND USE COMPATIBILITY DETERMINATION APPLICATION
TO BE COMPLETED BY THE APPLICANT
II. DESCRIPTION OF PROJECT

See attached II - Project Description
___________________________________________________________________
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___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
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___________________________________________________________________
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___________________________________________________________________
___________________________________________________________________
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___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
PLEASE CALL THE APPOINTMENT DESK AT (707) 784-6765 FOR AN APPLICATION APPOINTMENT.

Solano County ALUC Application
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LAND USE COMPATIBILITY DETERMINATION APPLICATION
TO BE COMPLETED BY THE APPLICANT
II. DESCRIPTION OF PROJECT (CONT’D)

POTENTIAL PROJECT EMISSIONS: (i.e. smoke, steam, glare, radio, signals):

No increased impact to the Travis Air Force Base's radar system.
PROJECT AIRPORT LAND USE COMPATIBILITY
PLAN:

COMPATIBILITY ZONE:

Zone D and E

Travis Air Force Base and Rio Vista Airport
PERCENTAGE OF LAND COVERAGE:

MAXIMUM PERSONS PER ACRE:

3.26% (19 WTG @ 4 acres each/2549 acres)

Not Applicable

THE FOLLOWING INFORMATION MUST BE SUBMITTED AS A MINIMUM REQUIREMENT:
■
■

■

■
■

■

■

■
■

JURISDICTION REFERRAL LETTER:
ENVIRONMENTAL DOCUMENTATION:
LOCATION MAP:
ASSESSOR’S PARCEL MAP, with subject property marked in red:
SITE PLAN, drawn to scale and fully dimensioned including topographical information, and 8 1/2 x 11 inch
reduction(s):
ELEVATIONS, if located in APZ, clear zones and A,B,C compatibility zones or over 200’ in height, plus 8 1/2
x 11 inch reduction(s) :
WIND TURBINE STUDY, including cumulative impact studies. Such studies shall include an analysis of (1)
the individual effects of the proposed project, and (2) as required by law, an analysis of the cumulative effects of
the proposed project considered in connection with the effects of past projects, the effects of other current
projects and proposed projects, and the effects of probable future projects, including (i) the probable build out
for wind energy development of the remaining vacant parcels within the wind resource areas described in the
Solano County General Plan and (ii) any probable replacement of existing turbines or meteorological towers with
structures having different dimensions.
SUPPLEMENTAL INFORMATION:
FEES:
ELECTRONIC COPIES OF ALL APPLICATION MATERIALS ONA CD:

APPLICANT SIGNATURE:

DATE:

X

4/1/2021

DOES THE PROJECT PROPOSE THE DEMOLITION OR ALTERATION OF ANY EXISTING STRUCTURES
■ YES
ON THE PROJECT SITE?
NO If yes, describe below:

Refer to the Project Description attachment Page 14 for an explanation.
PLEASE CALL THE APPOINTMENT DESK AT (707) 784-6765 FOR AN APPLICATION APPOINTMENT.

Solano County ALUC Application
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II - Project Description

Solano 4 Wind Project
April 2021

Solano County Airport Land Use Commission
Consistency Determination Application
Project Overview
The Sacramento Municipal Utility District (SMUD) is proposing to construct and operate the
Solano 4 Wind Project (project). The project would involve:
•
•
•
•

Decommissioning/removing 23 existing wind turbine generators (WTGs) across the
project property;
Construction/replacing with new, more technologically advanced WTGs, and associated
electrical collection system, access roads, and minor upgrades to the existing Russell
Substation; and
Construction of two meteorological towers, one of which will be located in Solano
West and one in Solano East. The towers will be approximately 105 meters in height
above ground level.
Operation and maintenance of the project after construction.

Project Location and Existing Conditions
The project site is located within the Solano County Wind Resource Area (WRA) (formerly known
as the Montezuma Hills Wind Resource Area or MHWRA) in southern Solano County. The project
address is 1785 Toland Lane, Montezuma Hills, CA. The WRA lies north of the confluence of the
Sacramento and San Joaquin rivers and southwest of the city of Rio Vista (Exhibit 1).
The project site comprises two geographical areas owned by SMUD, Solano 4 East and Solano 4
West, as well as collection and generation feeder circuits within easements connecting these areas to
the existing Russell Substation. The total project acreage is 2,549 acres. The project proposes
construction of facilities in both project subareas. One is the repowering of SMUD’s existing
Solano 1 Wind Project. The other is on vacant land owned by SMUD.
Except for the generation feeder circuits (cable or conductor taking power from the site to the
substation) running between the two main WTG project subareas (Solano 4 East and Solano 4 West)
and the Russell Substation, the project would be constructed on SMUD-owned land. The Solano 1
project would be decommissioned and removed as part of this project.
A portion of Solano 4 West was acquired by SMUD as vacant property that had previously housed
59 Kenetech KCS-56-100 WTGs and contains gravel access roads, and underground collection lines
and other infrastructure associated with an earlier wind development project. Those WTGs and their
associated infrastructure reached their end of life and were removed in 2019 as part of a separate and
independent project by the project turbine owners, EDF, as a condition of the lease. The project owner
has abandoned the underground infrastructure in place. Existing access roads that are not repurposed
for use at the Solano 4 Wind Project would be reclaimed and the land restored to a condition suitable
for agriculture or grazing. Exhibit 2 and Exhibit 3 show existing and past land uses on the properties,
including WTGs and soil disking in preparation for spring planting.
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Solano 4 Wind Project
April 2021

State Route (SR) 12 provides regional access to the project area. Montezuma Hills Road and Birds
Landing Road provide local access to Solano 4 East, while Collinsville Road and Shiloh Road
provide local access to Solano 4 West.

Page 2 of 17

Solano 4 Wind Project
April 2021

Exhibit 1

Regional Location Map
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Solano 4 Wind Project
April 2021

Exhibit 2

Former Wind Turbine Generators, Solano 4 West

Exhibit 3

Disking of Soil on the Project Site, Solano 4 East
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Solano 4 Wind Project
April 2021

Wind Resource Area (formerly MHWRA)
The Solano County Wind Turbine Siting Plan and Environmental Impact Report (Siting Plan) (Solano
County 1987) designated the WRA as suitable for wind energy development, based on wind
monitoring and assessment studies prepared in the late 1970s and 1980s by the California Energy
Commission, Pacific Gas and Electric Company (PG&E), and the U.S. Bureau of Reclamation. With
adoption of the Solano County General Plan in 2008, the Siting Plan is no longer in effect and the
2008 Solano County General Plan describes wind resource areas of the County as located in the
Collinsville–Montezuma Hills south of SR 12. The County defers to the California Energy
Commission to define areas suitable for commercial wind energy. The California Energy
Commission’s map of operational wind projects in the Solano Wind Resource Area (CEC 2018)
describes the project site and surrounding area as having high sustainable winds suitable for wind
energy.
The WRA consists of a series of gently rolling hills of similar texture and size. The hills crest at a
relatively constant elevation, generally 150–250 feet above mean sea level. Valleys in the project area
transition to sloped hillsides with relatively flat ridgelines.
As well as being within the designated wind resources area, the project sites are also designated for
agricultural use and leased for farming and grazing and has had a long and continuous history of
farming and ranching. The water-dependent industrial zoning of the WRA and the properties’
covenants, conditions, and restrictions preclude new residential development in the WRA. Visible
developments include electric transmission towers, and WTGs on the surrounding hilltops.
Eight separate wind energy facilities currently operate in the WRA (Table 1).The wind energy
facilities listed in Table 1 occupy approximately 88 percent of the WRA’s acreage, and 970 WTGs
operate there.
Table 1

Operating Wind Energy Facilities in the Solano County Wind Resource Area
Maximum
Generating
Height of
Number of
Capacity
WTGs
Name and (Operator)
(MW)
WTGs
(feet)
Shiloh I (Avangrid)
36
24
390
Shiloh II (EDF)
66
33
413
Shiloh III (EDF)
94.3
46
410
Shiloh IV (EDF)
92.3
45
410
EDF Renewable V (EDF)
–
–
–
La Brisa (EDF)
9
6
340
High Winds (NextEra)
162
90
350
Montezuma I (NextEra)
37
16
415
Montezuma II (NextEra)
78
34
428
Solano Wind Project Phases 1, 2, and 3 (SMUD)
230
107
410
Notes: MW = megawatts; WTG = wind turbine generator
The maximum height of a WTG is equivalent to the highest point of turbine blade tips above
ground level.
Source: USGS 2019
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Solano 4 Wind Project
April 2021

Drivers and Project Objectives
California’s energy supply is continually evolving as a result of State mandates to address climate
change. SMUD originally developed the Solano 4 Wind Project to meet California Renewables
Portfolio Standard requirements. But the project assumed a greater level of importance when the
SMUD Board of Directors declared a Climate Change Emergency in mid 2020. This project is a
critical renewable resource to help meet SMUD’s ambitious 2030 Zero Carbon Plan, which is
expected to be presented to the Board for approval in April 2021 in response to the Climate Change
Emergency declaration. In addition, this project supports Senate Bill 350 obligations that pertain to
Green House Gas (GHG) reductions. The recently enacted Senate Bill 100 moved up the deadline
for reaching a 50 percent state renewable electric portfolio milestone to 2026, stepping to 60 percent
by 2030. The law also states that renewable energy resources and zero-carbon resources are to
supply 100 percent of retail sales of electricity by 2045.
Current projections for SMUD’s energy portfolio indicate SMUD will achieve compliance with the
state mandates through 2025. Beyond this date, however, SMUD will need new resources to
achieve our 2030 goal with the project being a principal part.
As an electrical service provider dedicated to eliminating greenhouse gas emissions from its energy
portfolio, SMUD strives to ensure it has sufficient economically viable, renewable energy, primarily
in the form of wind and solar energy, always on the planning horizon. Rapid technological
advancements in the past decade allow SMUD to evaluate the economics of its wind and solar
energy projects. Specifically, SMUD can determine whether to continue operating its existing
facilities, or to repower the project sites by replacing facilities with new, more advanced
technologies that would harvest more energy using the same plot of land. To this end, SMUD’s
Resource Planning Coordination Committee has authorized staff to repower the Solano 4 East and
Solano 4 West subareas, essentially replacing existing wind turbines with newer models.
The proposed project would have a net energy production capacity of up to 91 MW, resulting in a
net increase in capacity of the overall Solano Wind Project from 230 MW to 306 MW (factoring in
the retirement of 15 MW from SMUD’s existing Solano 1 Wind Turbine Generator fleet). This is
enough additional energy to supply 40,000 homes for a year.

Project Objectives
The Solano 4 Wind Project would enhance wind generation and would deliver the maximum feasible
quantity of renewable energy to the electric grid using advanced technology, to achieve the objectives
listed below.
•

Assist SMUD in achieving the Board of Directors’ directive of using dependable
renewable resources to meet SMUD’s renewable portfolio standards (RPS) obligations,
which are aligned with Senate Bill 100 (enacted in 2018).

•

Develop an economically feasible wind project to deliver a reliable supply of up to 91
MW of electrical capacity at the point of interconnection with the California Independent
System Operator (CAISO) managed grid.
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Solano 4 Wind Project
April 2021

•

Contribute to a diversified energy portfolio that will aid in improving the Sacramento
Valley Air Basin air quality by decreasing reliance on fossil fuel combustion for the
generation of electricity, and reduce SMUD’s exposure to price volatility.

•

Enhance the long-term viability of agricultural use within the Montezuma Hills.

Project Characteristics and Components
With the Solano 4 Wind Project, SMUD would construct up to 19 new Wind Turbine Generators
(WTGs): up to 9 in Solano 4 East and up to 10 in Solano 4 West. The proposed project would have a
net power production capacity of up to 91 MW delivered at the point of interconnection with the grid
managed by the CAISO, resulting in a net increase in capacity at SMUD’s Solano Wind Project from
the existing 230 MW to 306 MW (factoring in the elimination of 23 turbines from the current Solano
4 East project subarea).
Associated access roads and collection lines would be installed to support the new WTGs. Power
generated by the new WTGs would be transmitted from Solano 4 East and West to the point of
interconnection with the CASISO grid at the existing Russell Substation on Montezuma Hills Road
via new, underground, direct-buried electrical cable. The power would be distributed from the
substation via the adjacent Birds Landing Switching Station through the existing 230-kilovolt Vaca–
Dixon–Contra Costa transmission line (two circuits), which runs through the WRA (Exhibit 4).
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Solano 4 Wind Project

January 2020

Exhibit 5

Typical Wind Turbine Generators
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Solano 4 Wind Project
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Solano 4 Wind Project
January 2020

Wind Turbine Generators
The WTGs to be used for the Solano 4 Wind Project have not yet been selected. WTG selection
criteria include efficient wind power collection facilities, siting considerations, construction and
operating costs, product availability, product life, ability to meet SMUD’s design criteria, project
schedule, and delivered cost of power. Various manufacturers offer WTGs in the size ranges proposed
for the project. The sizes contemplated for the project reflect the current state-of-the-industry
standards for land-based WTGs deployed throughout the United States and overseas. The Federal
Aviation Administration (FAA) has granted Determinations of No Hazard (DNH) for 19 WTGs and
a maximum height of 591 feet. Accordingly, SMUD will select technology that conforms to these
allowances. Exhibit 2 shows the potential siting areas (footprints) within which WTGs would be
installed for the Solano 4 Project. Siting analysis performed assumes that up to a 150-meter rotor
diameter WTG would be located in or near the locations shown in Exhibit 4.

Towers
The WTGs would be assembled on hollow, tubular steel towers erected at each pad site or possibly
precast steel reinforced section for the tower bases. The height of each tower would depend on the
turbine selected up to a maximum of 345 feet (105 meters). Turbine technology available at the time
of procurement would likely include tower heights of approximately 269–345 feet (82–105 meters),
depending on the manufacturer’s model. To reduce their visibility, the towers would be painted a
neutral color, with a nonreflective exterior finish. Operations and maintenance (O&M) personnel
would access tower equipment through a door at the base of each tower. A computerized control
cabinet would be located inside, at the base of the tower.

Rotor Blades
Each WTG would have three rotor blades attached to a central hub at the top of the tower. The hub
would provide the connection point for the blades and would include microprocessor-controlled blade
pitch mechanisms to maximize the efficiency of wind generation. The central connection rotor would
connect to a generator housed inside the nacelle (the large housing behind the hub). The low rotor
speed would be increased mechanically through a gearbox in the nacelle, and the resulting high-speed
shaft would drive the generator. Rotor blades would vary in size depending on the selected model
(see Exhibit 4-1 for an illustration of each WTG model under consideration). The rotors may be up
to 492 feet (150 meters) in diameter. For all designs, the maximum tip speed of the blades is estimated
to be up to 211 miles per hour.

Braking System
The WTG rotors would have a redundant control system to protect the WTG during times of
extremely high or gusty winds. During excessive wind speeds (typically greater than 56 miles per
hour), the control systems would slow the rotation of the WTG rotor. O&M personnel also would be
able to stop, start, and rotate each blade to be parallel to the prevailing wind direction by using the
control panel inside the nacelle, or from the bottom of the tower.
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Safety, Lighting, and Grounding
For turbines equal to or less than 499 feet above ground level, the Federal Aviation Administration
(FAA) regulations require red flashing lights on WTGs, spaced at intervals of approximately 1,000–
1,500 feet, and at the ends of WTG strings to form perimeter warning lights. For turbines above this
height but below 699 feet, the FAA requires dual red flashing lights on each turbine nacelle. The
Solano 4 Wind Project would be constructed and operated in accordance with FAA rules for structural
lighting, locations, and height. Safety lighting would be installed on the exterior of nacelles, as
required, to comply with FAA rules for structural lighting. Specific requirements for the project would
be established for compliance with FAA determinations made based on the WTG heights and sitespecific conditions.
SMUD anticipates installing an Aircraft Detection Lighting System (ADLS) meeting the performance
requirements for automatic lighting activation identified in Chapter 14 of FAA Advisory Circular AC
70/7460-1M (2020). ADLS continuously monitors the airspace for aircraft and when the detection
system detects aircraft heading toward the coverage area, it sends an electronic signal to the lighting
control unit, which turns on the lights. Once the aircraft clears the obstruction area and there is no
longer a risk of collision, the detection system turns the lights off and the system returns to standby
mode.
The ADLS contains multiple components including multiple sensor arrays placed to provide complete
detection coverage for aircraft that enter a three-dimensional volume of airspace around the WTGs.
A typical ADLS system consists of a sensor array typically (1) mounted directly on the obstruction,
(2) positioned on a dedicated tower close to the obstruction, or (3) mounted on a stand-alone structure
located in the vicinity of the obstruction at an optimized vantage point to ensure volume coverage.
The ADLS to be selected would activate the obstruction lighting system in sufficient time to allow
the lights to illuminate and synchronize to flash simultaneously prior to an aircraft penetrating the
coverage envelope. In the event of an ADLS component or system failure, the ADLS would
automatically turn on all the obstruction lighting and operate in accordance with AC 70/7460-1M as
if it were not controlled by an ADLS.
The WTGs would be among the tallest structures within the project vicinity, thus increasing their
potential for experiencing lightning strikes. Each WTG, including the hub and blades, would be
equipped with a lightning protection system. This system would be connected to an underground
grounding grid to allow the electrical current from a lightning strike to discharge to the ground. All
mechanical and electrical equipment, cables, and associated structures that make up the WTGs would
be connected to a metallic grounding network that would comply with International Electrotechnical
Commission standard 61400-24 for wind turbine Lightning protection.
Meteorological Towers
As part of the Solano 4 Wind Project, up to two meteorological towers would be installed in the
project area, one in Solano 4 East and one in Solano 4 West, to measure weather and wind resources.
The towers would be constructed to a height of up to 105 meters (345 feet), essentially comparable
to the hub height of the WTGs selected for the project. They would be constructed as freestanding
towers (without guy wires).
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Russell Substation Upgrades
The existing Russell Substation was designed and constructed to accommodate the expected electrical
capacity of the Solano 4 Wind Project. Project-related improvements to the substation would be
limited to installation of a computer controller, new disconnect switches, and the associated
appurtenances to connect the generation feeder circuits. All improvements would occur within the
footprint of the existing substation.
Roads
A number of existing and newly constructed roads as well as paved and gravel roads would be used
for construction and operation of the Solano 4 Wind Project. The roads can generally be categorized
either as transport roads, used to convey equipment to the project area, or as access roads, which
would be gravel roads leading to the WTGs and used during construction and routine O&M.
Approximately 5.5 miles of new access roads would be constructed and 3 miles of roads would be
improved to access the new WTGs within the project boundary. The new access roads would have a
minimum width of 16 feet and would be sited along existing contours to ensure safe passage of heavy
construction equipment.

Construction Methods and Schedule
Decommissioning of Solano Phase 1
Decommissioning of the Solano Wind Project, Phase 1, would involve removing 23 turbines and padmounted electrical equipment. The foundations would be abandoned in place by removing the
foundations several feet below ground surface and backfilling the hollow foundations with fill or
slurry. The turbines would be dismantled and hauled off-site to be recycled or sold for reuse.
Site Preparation and Access
Construction crews, materials, and equipment would access the project site primarily by using SR 12
and either traveling along Birds Landing Road from Rio Vista, or traveling south on Shiloh Road and
Collinsville Road from Fairfield. Construction of the project would involve ground-disturbing
activities, including grading and vegetation clearing in conjunction with the construction of necessary
work areas, structure foundations, and access/spur roads.
The project would require two laydown areas totaling about ten acres to store construction equipment
and materials as they arrive onsite. The project would also use two existing gravel areas totaling about
four acres for job trailers, vehicle parking, and staging. At the completion of construction activities,
staging areas would be returned to pre-project conditions.
Wind Generator Turbines
Each wind turbine would occupy approximately 184,727-square feet of land to provide space for
temporary work areas, a laydown area for stockpiling material and equipment, a crane pad, access
ramp and the foundation footprint.
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Tower foundations would be supported by a reinforced concrete gravity base that would be cast in
place. The foundations would have a diameter of approximately 72 feet. Each gravity base foundation
would require excavation and removal of approximately 2,365 cubic yards of soil, to allow
construction. A crane would be used to construct each WTG; therefore, the project is expected to
include construction of a crane pad and laydown area adjacent to each WTG foundation.
On completion of the foundation and work area the pad would be ready for the WTG. Turbine
components would arrive sequentially in several pieces. The first step in assembly would be the
installation of the tower base. The tower base would be positioned using a crane and then bolted to
the turbine foundation. Following the turbine base, the additional tower sections and nacelle would
be installed using a crane positioned in the turbine work area once the grout has been confirmed to be
of sufficient strength. The three turbine blades would then be attached to the hub on the ground. A
crane would lift the hub and blades into place. In some instances, a small crane may be used to provide
stability and support during lifting operations. The hub and blades would then be attached to the
nacelle and final electrical assembly would be completed. Alternatively, the hub and nacelle may be
installed on top of the tower and each blade individually installed on the hub. The WTGs are
anticipated to be delivered and erected over a 7-month period.
Clean-up and Restoration
After the completion of the turbine construction, SMUD or its contractor would remove all
construction waste and dispose of it properly in accordance with all applicable federal, state, and local
laws regarding solid and hazardous waste disposal. The areas temporarily disturbed for construction
would be stabilized in accordance with best management practices, with the area of permanent
disturbance limited to that required to support project operation. Construction waste would be
transported to either the Potrero Hills Landfill in Suisun City or the Hay Road Landfill in Vacaville.
Schedule
SMUD anticipates that the Board of Directors would consider the project for possible CEQA
certification and project approval as early as May 2021. Permit applications would be submitted to
regulatory agencies shortly after CEQA certification to prepare for project construction starting in
late 2022 or early 2023. SMUD would conduct a procurement process that will select the project
contractor (who will supply the wind turbines) and award the contract in early 2022. The detailed
project design work and turbine procurement will take place approximately the first year after contract
execution. Expected construction activity durations are: approximately 2 months for
decommissioning the existing WTGs at Solano 4 East, approximately 4 months constructing roads, 3
months installing the generation feeder circuits , and 6 months constructing the foundations. Turbine
delivery, construction of WTGs and ancillary facilities, and commissioning are expected to take 6
months, depending on weather and availability of equipment. Preliminary restoration of the temporary
work areas is expected to take 3 months. Project construction would take between 17 and 20 months.
SMUD anticipates the project would become operational in late 2023 at the earliest.
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Distance between Closest Wind Turbine to Airport Runways.
Solano 4 East is approximately 3.5 miles southwest of Rio Vista and Solano 4 West is adjacent to
the Sacramento–San Joaquin Delta near the town of Collinsville (Exhibit 2-2). The nearest point
from a wind turbine to the Rio Vista airport runway is approximately 5.6 miles from Solano 4 East
and approximately 11.5 miles to the nearest Travis AFB runway, also from Solano 4 East.

Operation and Maintenance Activities
Employment and On-Site Workforce
Construction of the Solano 4 Wind Project would proceed after certification of the final EIR and
approval of permits. Onsite construction activities would be restricted to 6 a.m. to 7 p.m., Monday
through Friday, and 7 a.m. to 6 p.m. on Saturday and Sunday, with only crane mobilization and
transportation of heavy components occurring during the nighttime hours. To minimize disruption to
traffic patterns, transportation of oversized project components would be conducted at night.
Approximately 70 people would be employed in Solano County full time during construction.
Maintenance Activities
At the completion of project construction, SMUD and its contractors would operate and maintain the
WTGs and associated facilities. The project would employ approximately five full-time staff
members to provide periodic maintenance and monitoring of the project area. The employees would
work normal work shifts, from approximately 6 AM to 5 PM, except during emergency situations, in
which case additional hours might be necessary. The WTGs would receive routine maintenance to
maximize their performance and prevent future mechanical problems. SMUD would follow an O&M
protocol outlining routine WTG maintenance and inspection activities. These activities would include
the maintenance program recommended by the WTG manufacturer. Each WTG would undergo
scheduled maintenance every 6 or 12 months, depending on the WTG, and would require an average
of 40–50 work hours of scheduled mechanical and electrical maintenance per year. O&M personnel
would perform routine maintenance, including periodically replacing lubricating fluids and checking
parts for wear. In addition to mechanical maintenance, all roads, pads, and trenched areas would be
inspected and maintained regularly to minimize erosion. Maintenance activities associated with the
new access roads and other new facilities would be incorporated into the existing land management
plan for the overall Solano Wind Project.
The project’s supervisory control and data acquisition system would continuously monitor facilities
in the project area. Each WTG would be equipped with monitors to indicate the major aspects of
operation. If any operational control were to fall outside of the designed limits, alarm systems would
activate and the appropriate personnel would be dispatched to address the issue.

Decommissioning
SMUD is committed to long-term generation of renewable energy in the WRA. At the end of this
project’s operational life, SMUD would likely repower the Solano 4 Wind Project using current
industry technology, or would remove the turbines and restore the project to conform with the
surrounding land use. Decommissioning the project would involve removing the turbines and padPage 16
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mounted electrical equipment, abandoning the foundations in place by removing the foundations
several feet below ground surface, and backfilling the hollow foundations with fill or slurry. Directburied cables would be abandoned in place, and pads and access roads that are no longer needed
would be reclaimed and restored to match the surrounding land use. If the project is repowered, old
turbines would be dismantled and removed, and replaced/repowered with new turbines and associated
equipment, collection lines, and home run lines. Access roads would be constructed to accommodate
the new project layout. This future action would be evaluated under a new CEQA review and in
compliance with applicable laws and regulations.
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Solano 4 Wind Project CEQA Draft Environmental Impact Report (EIR)
NOA_Solano 4 Wind_Final.pdf

Good afternoon,
The Solano 4 Wind Project Draft Environmental Impact Report (EIR) will be published on July 23rd. Attached is a copy of
the Notice of Availability that will be mailed out to landowners located within 1 mile of the project and distributed to
local agencies. A notice will also run in the Sacramento Bee and the River News‐Herald & Isleton Journal.
Copies of the Draft EIR will be available at the CSC and ECOC Security desks, the Solano County Library in Rio Vista, and
online at smud.org. The Draft EIR will be available for public review and comments for 45 days, which will end on
September 6th.
We have a public meeting scheduled on August 20th at 6:30 PM in the community of Rio Vista. We expect to go to the
Board for certification of the EIR in October, 2019.
Potentially significant impacts that require mitigation measures were found for the following environmental topics:
•
•
•
•
•
•
•
•
•

Aesthetics
Air quality
Biological Resources
Archaeological, Historical, and Tribal Cultural Resources
Geology and Soils
Hazards and Hazardous Materials
Hydrology and Water Quality
Noise
Transportation and Traffic

Mitigation measures are available for all potentially significant impacts and the project will not have any significant and
unavoidable impacts, with the exception of Air Quality. For Air Quality, daily emissions during project construction
activities would exceed Yolo‐Solano Air Quality Management District and Bay Area Air Quality Management District
thresholds for NOX, PM10, and PM2.5, with mitigation incorporated this impact would be significant and unavoidable.
For this unavoidable impact, SMUD would prepare a Statement of Overriding Considerations.
Please let me know if you have any questions or need any additional information.

1

2

Thank you,

Ammon Rice
Environmental Services Supervisor, Environmental Services
w.916-732-7466 | c.559-307-4099 | ammon.rice@smud.org
SMUD | Powering forward. Together.
Sacramento Municipal Utility District
6201 S Street, Mail Stop H201, Sacramento, CA 95817
P.O. Box 15830, Sacramento, CA 95852-0830
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Acronyms and Abbreviations
°F

degrees Fahrenheit

AB
AC
Alquist-Priolo Act
ARC
ATV

Assembly Bill
alternating current
Alquist-Priolo Earthquake Fault Zoning Act of 1972
anti-reflection coating
all-terrain vehicles

B.P.
BESS

before present
battery energy storage system

CAA
CAAA
CAAQS
CAFE
CAL FIRE
Cal/OSHA
CalEEMod
Caltrans
CAP
CARB
CBC
CCR
CDFW
CEC
CEQA
CESA
CGS
CNDDB
CNEL
CNPS
CNRA
CO
CPP

Clean Air Act
Clean Air Act Amendments of 1990
California Ambient Air Quality Standards
corporate average fuel economy
California Department of Forestry and Fire Protection
California Occupational Safety and Health Administration
California Emissions Estimator Model
California Department of Transportation
climate action plan
California Air Resources Board
California Building Code
California Code of Regulations
California Department of Fish and Wildlife
California Energy Commission
California Environmental Quality Act
California Endangered Species Act
California Geologic Survey
California Natural Diversity Database
community noise equivalent level
California Native Plant Society
California Natural Resources Agency
carbon monoxide
Cosumnes Power Plant
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CPUC
CRPR
CWA

California Public Utilities Commission
California Rare Plant Rank
Clean Water Act

dB
dbh
DC
Delta
DTSC
DWQ

decibels
diameter at breast height
direct current
Sacramento River–San Joaquin River Delta
California Department of Toxic Substances Control
Division of Water Quality

EAP
EIR
EMF
EO
EPA
EPAct
EPCRA
ESA

Energy Action Plan
environmental impact report
electric and magnetic field
Executive Order
U.S. Environmental Protection Agency
Energy Policy Act of 1992
Emergency Planning and Community Right-to-Know Act of
1986
Endangered Species Act

FDCP
FEMA
FHWA
FTA

fugitive dust control plan
Federal Emergency Management Agency
Federal Highway Administration
Federal Transit Administration

General Plan
GHG

Solano County General Plan
greenhouse gas

HAPs
HCP
Hz

hazardous air pollutants
habitat conservation plan
hertz

IBC
IEPR
IESNA
IPCC

International Building Code
Integrated Energy Policy Report
Illuminating Engineering Society of North America
Intergovernmental Panel on Climate Change
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kV

kilovolt

lb/day
Ldn
Leq
Lmax
LSAA

pounds per day
day-night level
equivalent continuous sound level
maximum sound level
lake or streambed alteration agreement

MBTA
mPa
MS4s
MTCO2e
MW

Migratory Bird Treaty Act
micro-Pascals
municipal separate storm sewer systems
metric tons of carbon dioxide equivalent
megawatt

NAAQS
NAHC
NEHRP
NFIP
NHPA
NHTSA
NO
NO2
NOX
NOP
NPDES
NRHP

national ambient air quality standards
California Native American Heritage Commission
National Earthquake Hazards Reduction Program
National Flood Insurance Program
National Historic Preservation Act
National Highway Traffic Safety Administration
nitric oxide
nitrogen dioxide
nitrogen oxides
Notice of Preparation
National Pollutant Discharge Elimination System
National Register of Historic Places

OPR
OSHA
ozone

Governor’s Office of Planning and Research
Occupational Safety and Health Administration
photochemical smog

PM10 and PM2.5
PPV
PRC
project
PV
RMS

respirable and fine particulate matter
peak particle velocity
Public Resources Code
Rancho Seco Solar II Project
photovoltaic
root-mean-square
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ROG
RPS
RWQCB
Siting Plan
SACOG
SAF Plan
SARA
SB
SCBMP
SIP

reactive organic gases
renewable portfolio standard
Regional Water Quality Control Board
Solano County Wind Turbine Siting Plan and
Environmental Impact Report
Sacramento Area Council of Governments
State Alternative Fuels Plan
Superfund Amendments and Reauthorization Act
Senate Bill
Sacramento County Bicycle Master Plan
state implementation plan

SMAQMD
SMUD
SO2
SPCC
SPL
SR
SSHCP
SVAB
SWPPP
SWRCB

Sacramento Metropolitan Air Quality Management District
Sacramento Municipal Utility District
sulfur dioxide
Spill Prevention, Control, and Countermeasure
sound pressure level
State Route
South Sacramento Habitat Conservation Plan
Sacramento Valley Air Basin
stormwater pollution prevention plan
State Water Resources Control Board

TAC
TCCR
TCR

toxic air contaminant
Transportation Corridor Concept Report
tribal cultural resource

UAIC
USACE
USFWS
UST

United Auburn Indian Community of the Auburn Rancheria
U.S. Army Corps of Engineers
U.S. Fish and Wildlife Service
underground storage tank

VdB
VMT

vibration decibels
vehicle miles traveled

WDRs

Waste Discharge Requirements
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Executive Summary
Introduction
This summary is provided in accordance with Section 15123 of the California
Environmental Quality Act (CEQA) Guidelines (State CEQA Guidelines). As stated in
State CEQA Guidelines Section 15123(a), “an environmental impact report (EIR) shall
contain a brief summary of the proposed actions and its consequences. The language of
the summary should be as clear and simple as reasonably practical.” As required by the
State CEQA Guidelines, this section includes:
1. a summary description of the project;
2. a synopsis of environmental impacts and recommended mitigation measures;
3. identification of the alternatives evaluated and of the environmentally superior
alternative; and
4. a discussion of the areas of controversy associated with the project.

Summary Description of the Project
Sacramento Municipal Utility District (SMUD) is proposing the Solano 4 Wind Project
(project). The project would involve:
•

decommissioning of existing wind turbine generators (WTGs);

•

construction of new, more technologically advanced WTGs, an associated electrical
collection system, and access roads, along with minor upgrades to the existing Russel
Substation; and

•

operation and maintenance of the new WTGs.

Project Objectives
SMUD’s objectives for the project include the following:
•

Contribute to a diversified energy portfolio that will aid in the continued improvement
of air quality in the Sacramento Valley Air Basin by decreasing reliance on fossil fuel
combustion for the generation of electricity, and reduce SMUD’s exposure to price
volatility associated with electricity and natural gas.

•

Assist SMUD in achieving the Board of Directors’ directive of using dependable
renewable resources to meet SMUD’s renewable portfolio standards (RPS)
obligations. This goal is consistent with Senate Bill 100, which was enacted in 2018.
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•

Develop an economically feasible wind project that will deliver a reliable supply of up
to 91 MW of electrical capacity at the point of interconnection with the grid managed
by the California Independent System Operator (CAISO).

•

Accommodate the long-term viability of agricultural use within the Montezuma Hills.

Project Location
The project site is located within the Solano County Wind Resource Area (WRA) in
southern Solano County. The WRA lies north of the confluence of the Sacramento and
San Joaquin rivers and southwest of the city of Rio Vista.
The project site comprises two geographically distinct areas owned by SMUD, Solano 4
East and Solano 4 West, and the collection and home run lines, which total 2,549 acres.
State Route (SR) 12 provides regional access to the project area. Montezuma Hills Road
and Birds Landing Road provide local access to Solano 4 East, while Collinsville Road
and Shiloh Road provide local access to Solano 4 West.
Project Characteristics
With the Solano 4 Wind Project, SMUD would construct up to 22 new WTGs: up to 10 in
Solano 4 East and up to 12 in Solano 4 West. The project would have a net energy
production capacity of up to 91 MW, resulting in a net increase in capacity at the Solano
Wind Project from the existing 230 MW to 306 MW. Individual WTGs would have a
maximum height of 492 to 590 feet (150 to 180 meters) and a maximum rotor diameter
of 446 to 492 feet (136 to 150 meters). Associated access roads and collection lines
would be installed to support the new WTGs.
For additional project details, see Chapter 2, “Project Description.”
Potential Approvals and Permits Required
Elements of the project could be subject to permitting and/or approval authority of other
agencies. As the lead agency pursuant to CEQA, SMUD is responsible for considering
the adequacy of the EIR and determining whether the project should be approved. Other
permits that may be required from other agencies are listed below.
Federal
•

Federal Aviation Administration: Notice of proposed construction or alteration

•

U.S. Army Corps of Engineers: Clean Water Act Section 404 permit

•

State Historic Preservation Office: Section 106 of the National Historic Preservation
Act consultation
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•

U.S. Fish and Wildlife Service: Biological opinion or consultation and a Special
purpose utility permit

State
•

State Water Resources Control Board: Clean Water Act Section 402, construction
stormwater permit

•

San Francisco Bay Regional Water Quality Control Board: Clean Water Act
Section 401, water quality certification

•

California Department of Fish and Wildlife: Streambed alteration agreement

•

California Department of Transportation: Haul truck and overload permit

Local
•

Solano County Department of Resource Management: Encroachment permit

Environmental Impacts and Recommended Mitigation Measures
Table ES-1, at the end of this chapter, provides a summary of the environmental impacts
of the project, the level of significance of each impact before mitigation, recommended
mitigation measures, and the level of significance of each impact after implementation of
mitigation measures.

Summary of Alternatives
Alternatives evaluated in this draft EIR include:
•

No Project Alternative: The project would not be constructed on the project site.

•

Reduced Turbine Height Alternative: A total of 27 WTGs would be placed on the
property (13 at Solano 4 east and 14 at Solano 4 west) in a configuration similar to
that of the proposed project. Total capacity for the Reduced Turbine Alternative would
be 62 MW compared to the 91 MW for the proposed project.

For a more thorough discussion of project alternatives, see Chapter 6, “Alternatives.”
Environmentally Superior Alternative
CEQA calls for the identification of an environmentally superior alternative in an EIR, and
further states that, “if the environmentally superior alternative is the ‘no project’
alternative, the EIR shall also identify an environmentally superior alternative among the
other alternatives” (Section 15126.6). In this case the proposed project is the
environmentally superior alternative.
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Areas of Controversy
In accordance with Public Resources Code (PRC) Section 21092 and California Code of
Regulations Title 14, Section 15082, SMUD issued a notice of preparation (NOP) on
January 9, 2019, to inform agencies and the general public that an EIR was being
prepared and to invite comments on the scope and content of the document (Appendix
A). SMUD accepted comments on the scope of the EIR between January 9 and February
8, 2019. A noticed scoping meeting for the EIR occurred on January 22, 2019.
Based on the comments received during the NOP comment period, the major areas of
controversy associated with the project include:
•
•
•
•
•
•
•

Potential for unknown tribal resources
Water quality and construction activity
Emissions from heavy trucks hauling components
Impacts to special status species
Dust from recycled concrete used in paving roads
Night lighting and use of strobes
Microclimate effects

Areas of controversy that fall within the scope of CEQA are addressed in this draft EIR.
Issues that fall outside the scope of CEQA are not evaluated in this draft EIR; however,
SMUD will continue to respond to these issues through the project planning process.
All of the substantive environmental issues raised in the NOP comment letters have been
addressed or otherwise considered during preparation of this draft EIR.

Significant and Unavoidable Impacts
Sections 3.1 through 3.11 of this draft EIR describe the potential environmental impacts
of the project and recommend various mitigation measures to reduce impacts, to the
extent feasible. Chapter 4, “Cumulative Impacts,” determines whether the incremental
effects of this project would be significant when viewed in connection with the effects of
past projects, other current projects, and probable future projects. After implementation
of the recommended mitigation measures, project implementation would result in the
following significant and unavoidable impacts:
Air Quality
•

Construction emissions of criteria air pollutants and ozone precursors (significant and
unavoidable)
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Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

3.1 Aesthetics
Impact 3.1-1: Project impacts on scenic vistas and potential
for substantial degradation of existing visual character or
quality of public views of the site and surroundings,
including those within the viewshed of a state or locally
designated scenic highway. Project decommissioning,
construction, and eventual decommissioning activities would be
visible to motorists, recreationists, and residents near the project
site; however, these changes in views would be temporary.
Placement and operation of WTGs under the Solano 4 Project
reduces the number of WTGs operating onsite but places taller
WTGs in replacement. Views would remain of a utility scale wind
energy facility and any permanent change in views would be
incremental. Under either condition WTGs are the dominant
visual feature. The greatest visual change would be seen from
Collinsville and West Sherman Island. Therefore, the project
would not result in a substantial degradation of visual character.
This impact would be less than significant.

LTS

Mitigation Measure 3.1-1a: Design the Project to Avoid
Aesthetic Impacts.
SMUD or its contractor shall consider topography when
siting wind turbines and shall avoid major modifications to
natural landforms or other characteristic parts of the
landscape. The turbines shall be clustered or grouped to
break up overly long lines of turbines. The turbines shall be
similar in shape and size.
Each WTG shall be painted a uniform white or light-grey
color, “RAL 7035” or similar, per manufacturer’s
requirements. To minimize the structures’ reflectivity, the
paint used shall have a gloss level that does not exceed 30
percent, or 60–70 gloss units,1 as calculated by the
manufacturer. The surfaces of all other structures (e.g.,
meteorology towers) shall be given low-reflectivity finishes
with neutral colors to minimize the contrast of the structures
with their backdrops.
Fewer, larger turbines shall be preferred over more, smaller
turbines. Commercial messages and symbols shall be
prohibited on wind turbines. Collection and home run lines
shall be underground; no overhead transmission lines shall
be used.
To minimize ground disturbance, to the extent feasible,
existing roadways shall be used to access turbine pads. All
construction-related areas shall be kept clean and tidy, with
construction materials and equipment stored in the
construction staging and laydown areas and/or generally
away from public view. SMUD or its contractor shall remove

LTS

Gloss units is a measurement scale based on a highly polished reference black glass standard with a refractive index of 100 gloss units at the specified
angle of measurement. A measurement of 70 gloss units represents a low-gloss condition.
NI = No impact
B = Beneficial
LTS = Less than significant PS = Potential significant
S = Significant
SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

construction debris promptly at intervals of 2 weeks or less,
at any one location.
Mitigation Measure 3.1-1b: Implement Operational
Measures to Reduce Aesthetic Impacts.
Wind turbines shall be kept clean and in good repair. Nacelle
covers and rotor nose cones shall always be maintained in
place and undamaged. Inoperative turbines shall be
repaired, replaced, or removed as quickly as feasible
because a turbine that is broken or disabled will create a
health and safety hazard and disrupt the visual experience
of the casual observer. SMUD or its contractor shall remove
derelict WTGs and derelict parts and pieces. Similarly,
operations and maintenance areas shall be kept clean and
tidy, with all equipment, parts, and supplies stored in areas
that are screened from view and/or are generally not visible
to the general public. Grading and landscape treatment
around tower foundations shall match the conditions of
surrounding landscape and habitat to recreate a pleasing
visual environment.
Impact 3.1-2: Creation of new sources of substantial light or
glare that would adversely affect day or nighttime views in
the area. Project construction and operation would introduce
permanent sources of light and glare, mainly to comply with FAA
safety lighting requirements. Therefore, this impact would be
significant.

NI = No impact

B = Beneficial

S

Mitigation Measure 3.1-2: Use Technology to Reduce
Night Sky Impacts. To reduce the potential for visual
impacts associated with lighting, lighting for the turbine
doorways shall be limited to the illumination required for
safety of personnel and security of project infrastructure. To
minimize the effect of light pollution in the surrounding area,
all lighting shall be motion-activated and downcast.
To minimize night sky impacts from hazard navigation
lighting associated with wind facilities, ADLS technology will
be employed as described in the FAA Determination of No
Hazard. ADLS is a radar-based obstacle avoidance system
that activates obstruction lighting and audio signals only
when an aircraft is close to an obstruction on which an ADLS
unit is mounted, such as a wind turbine

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts
Impact 3.1-3: Shadow flicker effects. The project would not
result in substantial shadow flicker. This impact would be less
than significant.

LTS

Mitigation Measures

Significance
after
Mitigation

No mitigation is required.

LTS

Mitigation Measure 3.2-1: Reduce construction-related
exhaust and dust emissions. The construction contractor
shall prepare a fugitive dust control plan for the project’s
construction phases. Before the start of construction, the plan
shall be submitted to YSAQMD and BAAQMD for review and
approval. The fugitive dust control plan shall include but not
be limited to the following measures for all construction
phases to reduce fugitive dust emissions and emissions of
PM and NOX exhaust:
Fugitive Dust Control Plan

SU

3.2 Air Quality
Impact 3.2-1: Project construction activities would emit NO X
and PM10 at levels that could exceed YSAQMD and BAAQMD
daily emissions thresholds for these pollutants. Construction
would occur over a 17 to 20-month period, with several
construction phases occurring simultaneously at several points.
In addition, given the size and characteristics of the project, which
would involve substantial grading activity, fugitive dust emissions
would contribute to an exceedance of these thresholds and could
violate applicable air quality standards. This impact would be
significant.

S

•

All exposed surfaces (e.g., parking areas, staging
areas, soil piles, graded areas, and unpaved access
roads) shall be watered at a frequency adequate to
maintain minimum soil moisture of 12 percent (at least
two times per day). Moisture content can be verified by
lab samples or moisture probe.

•

All haul trucks transporting soil, sand, or other loose
material off-site shall be covered.

•

All visible mud or dirt track-out onto adjacent public
roads shall be removed using wet power vacuum street
sweepers at least once per day. The use of dry power
sweeping is prohibited.

•

All vehicle speeds on unpaved roads shall be limited to
15 miles per hour.

All roadways, driveways, and wind turbine generator
foundations and work areas to be paved or graveled
shall be completed as soon as possible. These areas
LTS = Less than significant PS = Potential significant
S = Significant
SU = Significant and unavoidable
•

NI = No impact

B = Beneficial
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Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

shall be paved or graveled as soon as possible after
grading unless seeding or soil binders are used. No
recycled concrete will be utilized on the roadways.

NI = No impact

B = Beneficial

•

Idling times shall be minimized either by shutting
equipment off when not in use or by reducing the
maximum idling time to 2 minutes. Clear signage shall
be provided for construction workers at all access
points.

•

All construction equipment shall be maintained and
properly tuned in accordance with manufacturer’s
specifications. All equipment shall be checked by a
certified mechanic and determined to be running in
proper condition before operation.

•

A publicly visible sign shall be posted identifying the
name and telephone number of the person to contact at
SMUD regarding dust complaints. This person shall
respond and take corrective action within 48 hours. The
air districts’ phone numbers shall also be visible to
ensure compliance with applicable regulations.

•

All excavation, grading, and/or demolition activities shall
be suspended when average wind speeds exceed 20
miles per hour.

•

Vegetative ground cover (e.g., fast-germinating native
grass seed) shall be planted in disturbed areas as soon
as possible and watered appropriately until vegetation
is established.

•

The simultaneous occurrence of excavation, grading,
and ground-disturbing construction activities on the
same area at any one time shall be limited. Activities
shall be phased to reduce the surface area disturbed at
any one time.

•

All trucks and equipment, including their tires, shall be
washed off before leaving the site.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

NI = No impact

B = Beneficial

Significance
before
Mitigation

Mitigation Measures
•

Site access areas shall be covered with a 6- to 12-inch
compacted layer of wood chips, mulch, or gravel to a
distance of 100 feet from the paved road.

•

Sandbags or other erosion control measures shall be
installed to prevent silt runoff to public roadways from
sites with a slope greater than 1 percent.

•

The project shall develop a plan demonstrating that offroad equipment exceeding 50 horsepower) to be used
in the construction project (owned, leased, and
subcontractor vehicles) would achieve project-wide,
fleet-average emissions reductions of 20 percent for
NOX and 45 percent for PM, compared to the most
recent ARB fleet average. Acceptable options for
reducing emissions include the use of late-model
engines, low-emission diesel products, alternative fuels,
engine retrofit technology, after-treatment products,
add-on devices such as particulate filters, and/or other
options as they become available.

•

Low-VOC (i.e., ROG) coatings shall be used beyond
local requirements (Regulation 8, Rule 3, “Architectural
Coatings”).

•

All construction equipment, diesel trucks, and
generators shall be equipped with best available control
technology for reduction of NOX and PM emissions.

•

All contractors shall use equipment that meets ARB’s
most recent certification standard for off-road heavyduty diesel engines (BAAQMD 2017:Tables 8-2 and
8-3).

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

Significance
after
Mitigation
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts
Impact 3.2-2: Potential for conflict with or obstruction of
implementation of the applicable air quality plan.
Implementing the proposed project would not conflict with or
obstruct implementation of any YSAQMD or BAAQMD air quality
attainment plans. For this reason, this impact would be less than
significant.

Mitigation Measures

Significance
after
Mitigation

LTS

No mitigation is required.

LTS

PS

Mitigation Measure 3.3-1a: Avoid and minimize impacts
on California tiger salamander.
SMUD will implement the following measures to avoid and
minimize potential construction impacts on California tiger
salamander:

LTS

3.3 Biological Resources
Impact 3.3-1: Temporary and permanent construction
impacts on special-status amphibians and reptiles. Specialstatus amphibians or reptiles could be killed or injured by
construction equipment or personnel, should they be present on
the project site during construction. This impact would be
potentially significant.

• A qualified California tiger salamander biologist (defined
as an individual with 3 years of experience conducting
surveys for California tiger salamander and habitat in the
project region) will be present on-site to conduct
monitoring
during
project
construction
and
decommissioning activities that disturb surface soils within
250 feet of drainages or any other aquatic features
identified as suitable for California tiger salamander
(AECOM 2018b).
• To the extent possible, SMUD will confine all projectrelated parking, storage areas, laydown sites, equipment
storage, and any other surface-disturbing activities to
previously disturbed areas.
• All steep-walled holes or trenches that are 1 foot deep or
greater and located within 250 feet of aquatic habitat that
is suitable for CTS will have at least one escape ramp
constructed of earthen fill or wooden planks. All such holes
or trenches will be completely covered before sunset of
each workday using boards or metal plates that are placed
flush to the ground, and will be inspected before the start
of daily construction activities.

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

• To prevent inadvertent entrapment of California tiger
salamanders during project construction, maintenance,
and decommissioning, all construction pipes, culverts,
conduits, and other similar structures stored on-site
overnight will be inspected before the structure is buried.
Plastic monofilament netting will not be used for sediment
control because it could pose an entrapment hazard to
California tiger salamanders and other wildlife.
Mitigation Measure 3.3-1b: Develop and implement a
worker environmental awareness program. Before the
start of any construction activity, SMUD will develop a
worker environmental awareness program that will be
provided to all personnel working on the project site during
construction and operation. Training materials and briefings
will include but not be limited to the following elements:
• A discussion of applicable requirements established by
the following laws and regulations, consequences of
noncompliance, and the specific conditions of permits
obtained for the project from regulatory agencies
(USACE, the RWQCB, USFWS, and CDFW) under these
laws and regulations:
o the federal ESA and CESA;
o the Bald and Golden Eagle Protection Act;
o the Migratory Bird Treaty Act;
o the Clean Water Act;
o Sections 3503, 3503.5, 3511, 3513, 3800(a), 4150,
4700, 5050, 5515, and 1602 of the California Fish
and Game Code;
o California Code of Regulations Title 14, Sections
30.10 and 251.1;
o the Porter-Cologne Water Quality Control Act;
o Sections 5004 and 7201 of the CDFA Code; and
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures
o

Significance
after
Mitigation

California Coastal Act.

• Information about workers’ responsibilities with regard to
California tiger salamander, an overview of the species’
appearance and habitat, and a description of the
measures being taken to reduce potential effects on the
species during project construction.
• Identification and values of the special-status plant and
wildlife species to be protected by the project;
identification of important wildlife habitat and sensitive
natural communities to be protected; and identification of
special-status species, life history descriptions, habitat
requirements during various life stages, and the species’
protected status.
• Fire protection measures, measures to avoid introduction
and minimize the spread of invasive weeds during
construction and operation; procedures for managing
trash and food waste to prevent attracting corvids or
nuisance wildlife to the site; and procedures for
preventing and containing spills of hazardous
substances.
SMUD will conduct the worker-training program for new
employees coming on the project site before the start of any
construction, maintenance, or decommissioning activity that
would disturb surface soils. SMUD will ensure that all
personnel working on-site receive the training, including
construction contractors and personnel who will operate and
maintain project facilities. The training program will be
recorded and subsequently shown to any project personnel
who are unable to attend the initial training program.
If a California tiger salamander, alive or dead, is
encountered (i.e., observed, killed, or otherwise taken) at
any location on the project site during the project’s lifetime,
SMUD will notify USFWS and CDFW on the same day as
the detection. Project personnel will not move the
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

salamander encountered unless instructed to do so by
USFWS and CDFW.
If instructed to move the California tiger salamander by
USFWS, a USFWS-approved and permitted biologist will
carefully relocate the salamander by hand to a suitable,
nearby active burrow system (e.g., for Botta pocket gopher
or California ground squirrel) outside the area where project
activities could injure or kill the animal. (The USFWSapproved and permitted biologist will be an individual with a
Section 10[a][1][A] handler’s permit for California tiger
salamander.) The qualified biologist will monitor the rescued
California tiger salamander until it enters the burrow.
In addition to the measures described above, SMUD will
implement the following measures, listed after Impact 3.313 below, to protect water quality and drainages during
construction:
• Mitigation Measure 3.3-13a, “Avoid and Minimize
Impacts on Wetlands and Other Waters of the United
States”
• Mitigation Measure 3.3-13b, “Avoid and Minimize
Potential Effects on Waters of the United States
Associated with Installation of Access Road Culvert
Crossings”
• Mitigation Measure 3.3-13c, “Comply with Section 1602
Streambed Alteration Agreement”
• Mitigation Measure 3.3-13d, “Avoid and Minimize
Potential Effects on Waters of the United States from
Horizontal Directional Drilling”
Impact 3.3-2: Construction impacts on nesting birds
(nonraptors). Project construction could affect avian nesting
success if active nests would be directly affected or if construction
activity would disturb nest sites, thereby reducing adults’ nest
NI = No impact

B = Beneficial

PS

Mitigation Measure 3.3-2: Avoid impacts on nesting
birds. In addition to Mitigation Measure 3.3-1b, “Develop
and Implement a Worker Environmental Awareness
Program,” and measures for biological monitors, SMUD will

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts
attentiveness and productivity. This impact would be potentially
significant.

Mitigation Measures

Significance
after
Mitigation

implement the following measures to avoid directly or
indirectly affecting nesting birds during project construction:
• SMUD will conduct preconstruction nesting bird surveys to
locate all active nests of special-status birds and birds
protected under the MBTA and California Fish and Game
Code Sections 3503 and 3503.5. No more than one week
before any construction activities occur during the nesting
season (February 1–August 31), including vegetation
removal if necessary, a qualified biologist shall conduct
nesting bird surveys to identify any nests within 100 feet of
proposed work areas. The qualified biologist is defined as
an individual knowledgeable about the distribution, habitat,
life history, and identification of Northern California birds,
and with 3 years of experience in nest searching for birds
that may be present in the project area.
• If nests are detected during the preconstruction surveys,
a 100-foot exclusion zone will be established around the
nest in which no work will be allowed until the young have
successfully fledged or nesting activity has ceased. The
qualified biologist will make the determination of fledging
or cessation of nesting. In consultation with a qualified
avian biologist, USFWS, and CDFW, the size of the
exclusion zone may be modified depending on the
species and the type of construction activity and
associated disturbance anticipated near the nest.

Impact 3.3-3: Loss of foraging and nesting habitat for
resident and migratory birds (nonraptors).
Project
construction would result in permanent and temporary impacts on
foraging and nesting habitat for resident and migratory birds.
Because the permanent loss of foraging and nesting habitat
caused by the project would be small, and because the habitat

NI = No impact

B = Beneficial

LTS

No mitigation is required.

LTS = Less than significant PS = Potential significant

S = Significant

LTS

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

types that would be permanently lost are abundant in the project
area, this impact would be less than significant.
Impact 3.3-4: Construction impacts on raptor nesting
activity. Project construction could affect raptor nesting success
if active nests would be directly affected or if construction activity
would disturb nest sites, thereby reducing adults’ nest
attentiveness and nest productivity. This impact would be
potentially significant.

Mitigation Measure 3.3-4a: Avoid and minimize impacts
on nesting raptors.
SMUD will implement the following measures to avoid and
minimize impacts on nesting raptors:

PS

• If construction activities are scheduled to occur during
the breeding season (February 1–August 31), SMUD
will conduct preconstruction surveys in all potential
suitable raptor nesting habitat within 0.25 mile of
proposed construction areas, including trees, shrubs,
grasslands, and wetland vegetation. A qualified wildlife
biologist shall determine the timing of preconstruction
surveys based on the time of year and habitats that are
present, and shall conduct the surveys no more than 30
days before construction. The 30-day survey period
allows flexibility in order for surveys to be conducted
when the likelihood of nest detection is maximized (e.g.,
during courtship, nest building, or when feeding young).
•

NI = No impact

B = Beneficial

LTS

SMUD will maintain no-disturbance buffers around
active raptor nests during the breeding season, or until it
is determined the young have fledged. The nodisturbance zone shall include a 500-foot buffer around
all raptor nests (including owls) and a 0.25-mile buffer
for any active Swainson’s hawk nests.
o No-disturbance buffer sizes for non-special-status
species raptors may be increased or decreased by a
qualified biologist based on the sensitivity of the
species of raptor, or based on site conditions that
affect disturbance, such as the type of work,
vegetation structure or density, and the line of sight

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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between construction work and the nest to nesting
raptors.
o No-disturbance buffer sizes for special-status raptor
species may be increased or decreased by the
qualified biologist in consultation with USFWS and
CDFW as appropriate.
o Buffers will not apply to construction‐related traffic
using existing roads that are not limited to project‐
specific use (e.g., county roads, highways, farm
roads).
o If no nests are observed during the preconstruction
survey but nesting occurs after the start of
construction, it will be assumed that the individuals
are acclimated to the level of ongoing disturbance.
• SMUD will clearly identify the locations of nodisturbance buffers (e.g., 250 feet, 500 feet, or 0.25
mile) on maps that will be made available to
construction crews.
• Before and during construction, a qualified biologist shall
identify all active nest setback areas on construction
drawings, and if appropriate, shall flag or fence the
setback areas.
• If construction is scheduled to occur during the nonnesting season, then no nesting bird surveys are
required before construction activity begins, except
provisions for surveys for burrowing owls outside the
nesting season (September 1–January 31), as specified
below in Mitigation Measure 3.3-4b.
Mitigation Measure 3.3-4b: Avoid and minimize
impacts on burrowing owls.
To avoid and minimize impacts on burrowing owls, SMUD
will implement the following guidelines adapted from the
CDFW Staff Report on Burrowing Owl Mitigation (CDFG
2012):
• SMUD will have preconstruction burrowing owl surveys
conducted in all areas that may provide suitable nesting
habitat according to CDFW (CDFG 2012) guidelines. A
qualified wildlife biologist shall conduct take avoidance
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

surveys, including documentation of burrows and
burrowing owls, in all suitable burrowing owl habitat within
500 feet of proposed construction. The take avoidance
surveys, consisting of up to four visits, shall be initiated
within 30 days of and completed at least 14 days before
construction is initiated at a given location. In areas with
burrows or refuge that could potentially support burrowing
owls, a clearance visit shall be conducted within 24 hours
of construction, including when construction work is
reinitiated after a lapse of two or more weeks.
• SMUD will avoid disturbing active western burrowing owl
nests and occupied nesting burrows.
o In accordance with standard CDFW mitigation
guidelines, SMUD and its construction contractor will avoid
disturbance at occupied burrows in accordance with the
following seasonal distance buffers for low, medium, and
high levels of disturbance (CDFG 2012):
▪ April 1 – August 15: 200 m (low), 500 m (medium),
and 500 m (high)
▪ August 16 – October 15: 200 m (low), 200 m
(medium), and 500 m (high)
▪ October 16 – March 31: 50 m (low), 100 m
(medium), and 500 m (high)
o These distances may be increased or decreased if,
as determined by a qualified biologist, a different distance
is required to ensure construction activities will not
adversely affect occupied burrows or disrupt breeding
behavior.
• If a qualified biologist, in consultation with CDFW,
determines that construction could adversely affect
occupied burrows during the September 1–January 31
nonbreeding season, the qualified biologist shall
implement passive relocation using one-way doors, in
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

accordance with guidelines prepared by the California
Burrowing Owl Consortium (CDFG 2012) and through
coordination with CDFW.
Impact 3.3-5: Removal and modification of raptor nesting, LTS and PS
foraging, and roosting habitat during construction. Project
construction would result in permanent and temporary impacts on
raptor nesting and foraging habitat. This impact on nesting habitat
would be less than significant while the impact on foraging
habitat would be potentially significant.

NI = No impact

B = Beneficial

Mitigation Measure 3.3-5: Acquire off-site mitigation to
replace lost raptor foraging habitat.
SMUD will implement the following compensatory mitigation
to offset net impacts on foraging habitat for breeding
Swainson’s hawks and other raptor species. Based on
Swainson’s hawk nest locations documented in recent years,
no permanent project impacts on foraging habitat will occur
within 1 mile of an active Swainson’s hawk. Depending on
whether the 150m WTG option or the 136m WTG option is
selected, 25.38 acres or 30.49 acres of suitable Swainson’s
hawk foraging habitat will be required to mitigate this loss.
SMUD will mitigate the loss of Swainson’s hawk foraging
habitat in accordance with CDFW recommendations (DFG
1994) by providing mitigation lands as follows:
•

Foraging habitat permanently lost within 5 miles of an
active Swainson’s hawk nest tree but more than 1 mile
from the nest tree (either 25.38 acres or 30.49 acres,
depending on the WTG option selected) will be replaced
with 0.75 acre of mitigation land for each acre of foraging
habitat permanently lost because of project construction
(0.75:1 ratio). All mitigation lands protected under this
requirement shall be protected in a form acceptable to
CDFW (e.g., through fee title acquisition or conservation
easement) on agricultural lands or other suitable habitats
that provide foraging habitat for Swainson’s hawk.

•

Management authorization holders/project sponsors will
provide for management of the mitigation lands in
perpetuity by funding a management endowment.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts
Impact 3.3-6: Construction impacts on bald and golden eagle
nesting activity. Project construction activities could affect eagle
nesting success if they would disturb nest sites, thereby reducing
adults’ nest attentiveness and nest productivity. This impact
would be potentially significant.

NI = No impact

B = Beneficial

PS

Mitigation Measures
Mitigation Measure 3.3-6: Avoid and minimize impacts
on nesting eagles.
SMUD will implement the following measures to avoid and
minimize impacts on nesting eagles:

Significance
after
Mitigation
LTS

Ground-based surveys will be conducted to assess the
status of all previously documented eagle nest locations
(CNDDB or other reliable sources) within the 2-mile buffer
of the project area, and will follow guidance set forth in
USFWS (2013) for ground-based surveys to determine
occupancy, including the following site-specific
recommendations:
o Two 4-hour observations shall be conducted at each
nest
(multiple
nests
may
be
observed
simultaneously), one in late January and the other in
late February, to determine whether territories are
occupied by adult eagles and identify nesting activity
where possible.
o If an active nest is located, no further ground
monitoring is required. However, if nesting behavior
is observed within 2 miles of the project buffer and a
nest site is not located, an aerial inspection of the
area shall be conducted.
o The results of the surveys shall be documented in a
report and submitted to USFWS and CDFW no later
than August of the breeding season in which the
survey was conducted (e.g., August 2020 for
winter/spring 2020 surveys).
SMUD will implement the following avoidance buffer
distances for bald eagle and golden eagle (respectively) for
the indicated construction activity, assuming a direct line of
sight between the construction activity and the active nest:
•

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures
•

Human foot traffic: 400 meters/800 meters

•

Pass-through vehicular traffic: 200 meters/400 meters

•

Any other construction work except the types described
below: 800 meters/1,600 meters

•

Blasting: 1,600 meters for both species

Significance
after
Mitigation

Helicopter flight: 1,600 meters (horizontal and vertical) for
both species
Active eagle nests and associated buffers will be indicated in
construction drawings for the project and will be discussed in
the worker environmental awareness program training for
construction workers (Mitigation Measure 3.3-1b)
•

Impact 3.3-7: Removal and modification of golden eagle
foraging habitat during construction Project construction
would result in temporary and permanent impacts on golden
eagle foraging habitat, resulting in decreased prey availability.
This impact would be potentially significant.

PS

Mitigation Measure 3.3-7: Implement Mitigation Measure
3.3-5. SMUD will implement Mitigation Measure 3.3-5,
“Acquire Off-site Mitigation to Replace Disturbed Raptor
Foraging Habitat,” listed above.

LTS

Impact 3.3-8: Construction impacts on bats and bat habitat.
Project construction would result in temporary disturbance of
foraging bats and loss of foraging habitat. This impact would be
less than significant

LTS

No mitigation is required.

LTS

Impact 3.3-9: Injury to and mortality of raptors, other birds,
and bats from project operation. Project operation could result
in injury to and mortality of bats and birds, including eagles and
other special-status birds, as a result of collisions with wind
turbine generators. This impact would be potentially significant.

PS

Mitigation Measure 3.3-9a: Avoid and minimize
operational impacts on birds and bats.
SMUD will design and operate the project to minimize
potential operational impacts on birds and bats by adhering
to impact avoidance and minimization measures, including
those described the SMUD Solano Wind Bird and Bat
Conservation Strategies (SMUD 2013), and SMUD’s Eagle
Conservation Plan (SMUD 2014). These measures include
the following:

LTS

.

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures
•

Maintain a landscape that does not encourage bird or bat
occurrence by conducting regular rotational agricultural
activities to keep rodent prey populations to relatively low
levels. In addition, implement a prey management
program to reduce the availability of rabbits, ground
squirrels, and other prey that could attract eagles and
other raptors.

•

Adhere to the general guidelines for turbine and WTG
tower design and operation to minimize bird and bat
mortality:
o Use turbines and WTG tower designs lacking
potential raptor perches that may encourage bird
activity near the moving rotors.
o Use turbines with rotor tips at least 25 meters,
preferably 30 meters, above the ground.

•

Avoid guy wires on meteorological towers.

Significance
after
Mitigation

Select WTG sites using the following guidelines designed
to minimize the extent of potential avian and bat mortality:
o Minimize the density of WTGs on the landscape and
avoid placing WTGs close together in long strings,
which creates barriers to movement by restricting
the available space for birds and bats to negotiate
through a WTG field.
o Establish setbacks from roads, residences, and
wetlands and other unique habitats where birds and
bats are more likely to congregate.
o Where possible, avoid steep slopes, canyons,
saddles, and other high-risk topographic features.
Mitigation Measure 3.3-9b: Conduct bird and bat
mortality monitoring.
To assess operational impacts on birds and bats and inform
potential adaptive management and mitigation approaches,
•

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

SMUD will conduct 1 year of postconstruction mortality
monitoring in the project area, as follows:

NI = No impact

B = Beneficial

•

Qualified biologists shall monitor bird and bat mortality
annually throughout the project area in accordance with
the requirements set forth below, which incorporate
guidelines described in SMUD’s Solano BBCS (SMUD
2013), SMUD’s Final Eagle Conservation Plan (SMUD
2014), and the California Guidelines for Reducing
Impacts to Birds and Bats from Wind Energy
Development (CEC and DFG 2007). The monitoring shall
be conducted so that sufficient information is available to
allow evaluation of WTG design characteristics and
location effects that contribute to mortality, including
information about the species, number, location, and
distance of dead birds relative to WTG locations;
availability of raptor prey species; and cause of bird and
bat mortalities.

•

Monitoring will be conducted for 1 year at all turbines in
the Solano 4 Wind Project area after the first delivery of
power, and will include but not be limited to the following
methods unless otherwise determined appropriate by
SMUD:
o The standard search radius will be 100 meters to
account for terrain and WTG height.
o A sufficient number of “road and pad” searches will
be conducted to 150 meters to determine the
proportion of carcasses falling outside of the
standard (100-meter) search radius.
o Searcher efficiency trials will be conducted for four
seasons and will be sufficient to analyze differences
in carcass size (small/medium/large) and vegetative
cover.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures
o

o

NI = No impact

B = Beneficial

Significance
after
Mitigation

Data will be analyzed using procedures described
by the California Energy Commission and CDFW
(CEC and CDFG 2007), or newer approaches (e.g.,
General Estimator [Dalthorp et al. 2018], the
Evidence of Absence model [Dalthorp et al. 2017]).
The data analysis will address adjusted fatality rates
annually, seasonally, and by species. An annual
report will be prepared each year and a final report
will be prepared after the 1-year monitoring period.
If a carcass with a band is found in the project area,
SMUD will promptly report the banding information
to USFWS’s Bird Banding Laboratory. SMUD will
coordinate with the laboratory to include any
information provided by USFWS that is pertinent to
avian mortality at the project site, if any, in the
annual monitoring reports.

•

After postconstruction monitoring data have been
obtained, SMUD will review the data. In consultation with
USFWS and CDFW, SMUD will determine which specific
WTGs, if any, generate disproportionately high levels of
avian mortalities (based on evidence of statistically
significant higher levels of mortality relative to other
WTGs), and whether adaptive management measures
are needed to reduce or avoid mortalities at those specific
WTGs.

•

If unauthorized take of a federally listed or state-listed
endangered or threatened avian or bat species occurs
during project operation, SMUD will notify the appropriate
agency (USFWS and/or CDFW) within 48 hours of the
discovery, and will submit written documentation of the
take to the appropriate agency within 2 calendar days.
The documentation will describe the date, time, location,
species, and if possible, cause of unauthorized take.
SMUD will implement any actions required or

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

recommended by USFWS and/or CDFW as a result of the
unauthorized take.
SMUD will design and conduct postconstruction mortality
monitoring in a way that ensures at least a 50 percent
chance of detecting mortality of large raptors (including
golden eagle and Swainson’s hawk) caused by a collision
with a project WTG. Modeling tools such as the Evidence of
Absence model (Dalthorp et al. 2017) can be used to design
studies with such an objective in mind. This may require
adjusting the radius of the search area around the WTGs,
the proportion of WTGs searched, or other standard
parameters set forth above.
After postconstruction monitoring activities, incidental
monitoring of the project area will continue through reporting
of incidental fatalities or injured birds by on-site staff to the
Avian Reporting System (see Mitigation Measure 3.3-9h,
“Implement
Adaptive
Management
to
Address
Disproportionate Mortality of Special-Status Birds or Bats,”
below). SMUD will also continue to report incidental fatalities
or injured birds in compliance with its USFWS Special
Purpose Utility Permit (Permit #MB98730A).
Mitigation Measure 3.3-9d: Implement a training
program for construction and project personnel.
SMUD will implement a training program so that on-site staff
will have a thorough understanding of eagle mortality issues
and corresponding protocols. The training program focuses
on staff members with direct and indirect implementation
responsibilities, including managers, supervisors, engineers,
and on-site field crews. The training program will include the
following elements:
•
introduction and description of eagle mortality issues;
•
description of SMUD’s environmental stewardship policy
(SMUD Board Policy SD-7);
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

description of avian resources in the project area and the
species most susceptible to collision mortality or injury;
•
discussion of federal and state regulations that protect
birds, legal implications, and the need for compliance;
•
protocols for recording/reporting avian incident data and
procedures for carcass collection and injured wildlife; and
•
responsibilities of staff members to implement the BBCS.
Mitigation Measure 3.3-9e: Provide funding for raptor
recovery and rehabilitation.
SMUD will contribute $5,000 each year for the duration of
project operation to the University of California, Davis,
California Raptor Center (UC Davis Raptor Center) or its
successors for rehabilitation of injured avian species,
including eagles and other raptors. The UC Davis Raptor
Center is authorized by USFWS and CDFW to rehabilitate
injured and orphaned raptors. The UC Davis Raptor Center
successfully returns approximately 60 percent of the sick,
injured, and orphaned birds it receives to the wild each year
(UC Davis California Raptor Center 2019).
Mitigation Measure 3.3-9f: Reduce vehicle collision
risks to wildlife.
SMUD’s operators will enforce a speed limit of 15 miles per
hour on all roads on the project site to minimize the risk of
collisions with small mammals and other wildlife, thereby
reducing the number of roadkills, a potential food source that
could attract eagles and increase their risk of vehicle
collisions.
Mitigation Measure 3.3-9g: Secure an eagle incidental
take permit for Solano 4 Wind from USFWS and
implement permit conditions.
SMUD will compensate for the loss of any golden or bald
eagles injured or killed as a result of project operation by
complying with the conditions described in SMUD’s Eagle
•

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

Take Permit. Compensatory mitigation for eagle fatalities
may include paying for the retrofitting of electrical utility
poles that present a high risk of electrocution to eagles, as
prescribed in the Eagle Conservation Plan Guidance,
Appendix G (USFWS 2013). The performance standard for
this compensatory mitigation would be to implement
sufficient measures (e.g., electric utility retrofits) to offset all
eagle fatalities directly attributable to project operation and
resulting in permanent removal of an eagle from the wild,
whether detected during structured postconstruction
mortality monitoring surveys or detected incidentally.
For each instance of project-related injury or mortality that
removes a bird from the population, 32 utility poles shall be
retrofitted. This is based on a resource equivalency analysis
performed in accordance with USFWS guidelines (USFWS
2013:Appendix G) and assumes that each retrofitted pole
would result in 10 years of avoided loss because of
electrocution. The resource equivalency analysis also
assumes that the take of one eagle and the associated
compensatory mitigation will occur during the same year.
Certain utility poles may be eligible for “reframing” (as
opposed to retrofitting) to avoid electrocution, which USFWS
assumes will result in 30 years of avoided loss rather than
10 years. The reframing of 14 eligible utility poles is
sufficient to offset take of a single eagle, according to the
resource equivalency analysis.
Compensatory mitigation for the loss of each eagle shall be
completed within 1 year of each instance of documented
take. Retrofitted poles must be considered “high-risk” for
electrocution (per USFWS 2013:Appendix G). For instances
of bald eagle take, retrofitted poles must be located in areas
where both species occur and within the Pacific Flyway
north of 40 degrees North latitude. For instances of golden
eagle take, retrofitted poles must be located within the
Pacific Flyway. These areas represent the USFWSNI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

designated “Eagle Management Units” at the project site for
bald eagles and golden eagles, respectively (USFWS 2016).
SMUD will comply with the federal eagle incidental take
permit that will be secured for the project. Any mitigation
completed toward fulfillment of the eagle take permit
requirements will be counted toward the mitigation
requirements described above. If mitigation requirements
specified in the USFWS eagle take permit differ from those
described above, the USFWS permit requirements shall
prevail.
Mitigation Measure 3.3-9h: Implement adaptive
management to address disproportionate mortality of
special-status birds or bats.
SMUD will implement adaptive management strategies if
postconstruction mortality monitoring studies determine that
project operation is resulting in disproportionate mortality of
one or more avian or bat species. The goal of the adaptive
management strategies is to avoid a local population of avian
or bat species dropping below self-sustaining levels. In
accordance with the Solano BBCS (SMUD 2014), a
determination to implement adaptive management based on
“disproportionate mortality” will consider the factors listed
below.
•

Number of annual fatalities per turbine

•

Disproportionate representation of a particular species

• Comparison to other wind energy facilities
As part of the annual survey and monitoring program
described in Mitigation Measure 3.3-3b above, SMUD will
analyze information related to these factors. Through this
process of data collection, analysis, and consideration of
these factors, disproportionate mortality at individual WTGs
will be analyzed.
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

A project-related fatality of one or more federal- or Californialisted species or one or more California Fully Protected
Species would trigger consultation with USFWS and/or
CDFW, and implementation of the adaptive management and
compensatory mitigation measures described below. If avian
or bat mortality resulting from operation of the Solano 4 Wind
Project exceeds the maximum estimated fatality rates
described in Tables 3.3-11 and 3.3-12 for special-status birds
or bats as well as common species, SMUD will develop and
implement a comprehensive set of biologically based,
reasonable, and feasible management and/or mitigation
measures for responding to the fatality threshold
exceedance, along with a timeline for implementation. SMUD
will consult the USFWS and CDFW in development of the
adaptive management and compensatory mitigation
strategies for special-status birds and bats. Potential adaptive
management actions to be considered include but are not
limited to the following:

NI = No impact

B = Beneficial

•

Implement avian or bat detection/deterrent systems. This
involves testing and implementing systems that detect
birds and bats and taking actions designed to reduce the
probability of a collision (e.g., informed WTG curtailment,
utter deterrents designed to warn or frighten birds and
bats from operating WTGs), including:
o DT Bird/DT Bat Systems
o IdentiFlight Eagle Detection System

•

Implement passive avian or bat deterrents. This involves
testing and implementing deterrents designed to warn or
frighten birds and bats from operating WTGs, including:
o improved blade marking (compatible with Solano
County visual guidelines) such as variations in paint
color and color patterns;

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Impacts

Significance
before
Mitigation

Mitigation Measures
o

o

NI = No impact

B = Beneficial

Significance
after
Mitigation

blade designs that produce bird warning “whistles”
(without upsetting blade integrity or exceeding
ambient noise limits); and
ultrasonic devices that infuse the blade-swept area
with high-frequency sounds that alert or frighten
bats.

•

Reduce on-site hazards. Additional techniques for
reducing on-site hazards, including possible operational
adjustments, should be discussed if mortality rates
substantially exceed study estimates. This could include
making adjustments to cut-in speed or changes during
migratory periods, if such actions are demonstrated to be
effective as avoidance and minimization techniques.

•

Reduce off-site hazards. This can include installing
safety features, such as anti-perching devices on poles
or anti-electrocution retrofits and diverters on power
lines, outside the project area (with concurrence from
landowners and Pacific Gas and Electric Company or
their successors) to discourage bird use. This should
take advantage of Avian Power Line Interaction
Committee guidelines and use hazard reduction
techniques identified in SMUD’s avian protection plan.

•

Implement
operational
minimization
protocols
(curtailment) during high-risk periods for bats. High-risk
periods include nighttime when wind speeds are low,
spring and autumn migration periods, and certain
weather conditions such as before and after storms
(Arnett et al. 2011), Standard curtailment protocols can
reduce bat fatalities by up to 93 percent, and feathering
turbine blades can reduce bat fatalities by an average of
35 percent. Refined curtailment approaches such as the
predictive algorithm-based curtailment approach
developed by Korner-Nievergelt et al. (2013 in Sutter
2018) and Behr et al. (2017 in Sutter 2018), and activity-

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

based curtailment strategies based on bat detection
(Sutter 2018) have also been shown to substantially
reduce bat mortality.
•

Contribute to ongoing conservation efforts. Examples
include acquisition of additional conservation property (or
easements) that provide habitat for species affected by
project operations, and additional direct contributions to
habitat restoration organizations or facilities such as the
UC Davis Raptor Center

Impact 3.3-10: Loss of special-status plants and their habitat.
Project construction activities could degrade or destroy specialstatus plants and their habitat. However, because no specialstatus plants are present on the project site, this impact would be
less than significant.

LTS

No mitigation is required.

LTS

Impact 3.3-11: Loss of or direct impacts on riparian habitat.

LTS

No mitigation is required.

LTS

PS

Mitigation Measure 3.3-12a: Avoid indirect impacts on
riparian habitat.
SMUD will avoid and minimize indirect impacts on riparian
habitat by implementing the following mitigation measures:

LTS

Project construction activities could degrade or destroy specialstatus plants and their habitat. However, because no specialstatus plants are present on the project site, this impact would be
less than significant.

Impact 3.3-12: Indirect impacts on riparian habitat
Project construction and operation could indirectly affect riparian
habitat by altering existing topography and hydrology, causing
fugitive dust to accumulate on vegetation, and potentially
contributing to the introduction and spread of nonnative invasive
plant species. This impact would be potentially significant.

NI = No impact

B = Beneficial

•

Mitigation Measure 3.5-1, “Prepare and Implement a
SWPPP and Associated BMPs,” listed in Section 3.5,
“Geology, Soils, Paleontological Resources, and Mineral
Resources”

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

Page ES-30

Solano 4 Wind Project EIR
July 2019

Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures
•

Mitigation Measure 3.7-1b, “Establish and Implement an
Environmental Training Program,” listed in Section 3.7,
“Hazards and Hazardous Materials”

•

Mitigation Measure 3.7-1c, “Prepare and Implement a
Hazardous Substance Control and Emergency
Response Plan,” listed in Section 3.7, “Hazards and
Hazardous Materials”

Significance
after
Mitigation

Mitigation Measure 3.7-1d, “Prepare and Implement a
Spill Prevention, Control, and Countermeasures Plan,”
listed in Section 3.7, “Hazards and Hazardous Materials”
In addition, SMUD will implement the following measures:
•

Before any construction activity, SMUD will assign a
qualified biologist to identify the locations of riparian
habitat and corresponding setbacks required by project
permits, for avoidance. Identification of riparian habitat for
avoidance will be in addition to and distinguished from
any required construction boundary fencing or flagging.
Setback requirements will be identified as appropriate
(e.g., 100-foot setback) on project maps to comply with
requirements specified in 404, 401, or 1602 permit
conditions.
Mitigation Measure 3.3-12b: Comply with Section 1600
streambed alteration agreement and CWA Sections
401 and 404 or the state’s Porter-Cologne Act.
SMUD will obtain all necessary permits under Section 1602
of the California Fish and Game Code (Lake and Streambed
Alteration Agreement) and Sections 401 and 404 of the CWA
or the state’s Porter-Cologne Act and will implement all
conditions and requirements of these state and federal
permits obtained for the project.
•

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Mitigation Measure 3.3-12c: Develop a reclamation and
revegetation plan.
Before project construction, SMUD will develop and
implement a reclamation and revegetation plan to restore
sites disturbed by construction, and to reclaim abandoned
access roads that will be restored to agricultural uses. The
plan will describe reclamation and revegetation efforts to be
conducted during project construction, both to stabilize the
site and to return temporarily affected areas to pre-project
conditions or restore abandoned roads to agricultural uses.
The goals of the reclamation and restoration plan will be to:
•

avoid the introduction and spread of invasive weeds,

•

develop vegetative cover in disturbed areas to prevent
erosion, and

restore abandoned roads to agricultural uses (livestock
grazing and dryland farming).
The reclamation and restoration plan will be consistent with
the goals and objectives described in SMUD’s Land
Management Plan for the Solano Wind Farm (Althouse and
Meade 2018) or subsequent updates to that plan. The targets
for percent vegetative cover and percent non-native species
composition will be based on pre-project baseline surveys in
areas that will be subject to disturbance. Monitoring to assess
success (i.e., achieving the target pre-project vegetative
cover and species composition) will occur for a period of 2
years. If the success criteria are not met at the end of 2 years,
adaptive management measures for weed and erosion
control, as described in SMUD’s Land Management Plan
(Althouse and Meade 2018), will be implemented.
The reclamation and revegetation plan will be developed and
implemented to reclaim existing vegetation communities and
agricultural land uses in the project area to the maximum
extent feasible. Reclamation and revegetation of temporarily
disturbed sites immediately after the completion of
construction activities will help protect against indirect effects
on riparian habitat by stabilizing soil and reducing the
potential for invasion by nonnative invasive and noxious
weeds.
•

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

Page ES-32

Solano 4 Wind Project EIR
July 2019

Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

Significance
before
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Mitigation Measures

Significance
after
Mitigation

The plan will include, at a minimum, the following provisions:
•

•

•

•

•

•

NI = No impact

B = Beneficial

Reclamation of all areas disturbed by project
construction, including temporary disturbance areas
around construction sites, laydown/staging areas,
temporary access roads, and the home run collection
lines. Pest species listed by CDFA as List A or B, listed
by the California Invasive Plant Council as Moderate or
High, and/or targeted by the Solano Weed Management
Area for eradication in Solano County shall not be used.
A qualified biologist with demonstrated experience with
the land cover types to be revegetated will have oversight
for the selection of reclamation species.
Revegetation of areas of temporary disturbance as soon
as construction is complete to reduce erosion and inhibit
the establishment of invasive weeds.
A description of proven available revegetation techniques
and procedures (such as hydroseeding, drill seeding, and
broadcast seeding, adapted to local conditions) on all
disturbed areas.
Salvage of topsoil in all areas subject to grading or
excavation. Topsoil will be removed, stockpiled on-site,
and returned to the original site (reclaimed) or used in
habitat reclamation activities elsewhere on the site.
Monitoring of revegetated and reclaimed habitat for a
minimum of 2 years or until herbaceous cover meets or
exceeds preproject conditions. Success criteria are
defined as minimum thresholds for herbaceous
vegetative cover, and maximum thresholds for noxious
weeds, based on preproject (baseline) conditions for
each habitat type to be revegetated (e.g., grazed annual
grassland, farmland).
Weed control measures, which may include cultural,
mechanical, and/or chemical methods. Any application of

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Impacts

NI = No impact

B = Beneficial

Significance
before
Mitigation

Mitigation Measures

herbicides shall be in compliance with all federal and
state laws and regulations and implemented by a
licensed qualified applicator. Herbicides shall not be
applied during or within 72 hours of a scheduled rain
event. In riparian areas and near streams and wetlands,
only water-safe herbicides shall be used. Herbicides shall
not be applied when wind velocities exceed 6 miles per
hour.
•
Adaptive management measures and a remedial planting
plan. Remedial measures (e.g., additional planting,
weeding, or erosion control) will be taken during the
monitoring period if necessary to ensure success of the
revegetation or reclamation effort.
•
Maintenance, monitoring, and reporting procedures.
If the revegetation/reclamation fails to meet the established
performance criteria for vegetative cover within the
maintenance and monitoring period, monitoring of remedial
planting shall extend beyond the initial period until the criteria
are met, unless otherwise approved by the permitting
agencies.
If elements of the revegetated/reclaimed area(s) meet their
success criteria before the end of 2 years of monitoring, they
may be eliminated from future monitoring with approval from
the permitting agencies.
Mitigation Measure 3.3-12d: Conduct worker awareness
training.
SMUD will implement Mitigation Measure 3.3-1b, “Develop
and Implement a Worker Environmental Awareness
Program,” to include specific information regarding riparian
habitat that occurs on the project site and that would be
identified for avoidance. Training will be conducted before the
start of construction. The training will include information
about the locations and extent of riparian habitat, methods of
resource avoidance, permit conditions, and possible fines for
LTS = Less than significant PS = Potential significant
S = Significant
SU = Significant and unavoidable

Significance
after
Mitigation
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Impacts

Mitigation Measures

Significance
after
Mitigation

violating permit conditions and federal and/or state
environmental laws. The training will also include guidance on
methods to avoid the introduction and spread of invasive plant
species.
Impact 3.3-13: Loss and degradation of federally protected
waters of the United States. Project construction for installation
of wind turbine generators and associated infrastructure would
result in the loss and degradation of federally protected wetlands
and other waters of the United States. Federally protected waters
could also be disturbed indirectly by activities associated with
staging areas and laydown of project components. This impact
would be potentially significant.

PS

Mitigation Measure 3.3-13a: Avoid and minimize
impacts on wetlands and other waters of the United
States.
SMUD will avoid and minimize impacts on wetlands and other
waters of the United States by implementing the following
mitigation measures:
•

Mitigation Measure 3.3-12c, “Develop a Reclamation and
Revegetation Plan”

•

Mitigation Measure 3.5-1a, “Prepare and Implement a
SWPPP and Associated BMPs,” listed in Section 3.5, “
Geology, Soils, Paleontological Resources, and Mineral
Resources”

•

Mitigation Measure 3.7-1b, “Establish and Implement an
Environmental Training Program,” listed in Section 3.7,
“Hazards and Hazardous Materials”

•

Mitigation Measure 3.7-1c, “Prepare and Implement a
Hazardous Substance Control and Emergency
Response Plan,” listed in Section 3.7, “Hazards and
Hazardous Materials”

LTS

Mitigation Measure 3.7-1d, “Prepare and Implement a
Spill Prevention, Control, and Countermeasures Plan,”
listed in Section 3.7, “Hazards and Hazardous Materials”
SMUD will obtain and implement the terms of all necessary
permits under Section 1602 of the California Fish and Game
Code (Lake and Streambed Alteration Agreement) and
CWA Sections 401 and 404, and will comply with the
conditions and requirements of all other federal and state
•

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Mitigation

Mitigation Measures

Significance
after
Mitigation

permits obtained for the project. In addition, SMUD will
implement the following measures:
•

SMUD will identify corresponding setback requirements
as appropriate (e.g., 100-foot setback) on project maps
to comply with setback requirements described in permit
conditions. Any required setback will be shown on project
construction drawings and plans (e.g., grading and
improvement plans). Construction activities and project
components will be located at least 100 feet from aquatic
resources wherever feasible.

Before the start of any construction activity, SMUD will
assign a qualified biologist to identify the locations of
wetlands and other waters and their corresponding
setbacks (if applicable) as required by project permits, for
avoidance. Identification of wetlands and other waters for
avoidance will be in addition to and distinguished from
any required construction boundary fencing or flagging.
Mitigation Measure 3.3-13b: Avoid and minimize
potential effects on waters of the United States from
installation of access road culvert crossings.
SMUD will comply with the following mitigation measures to
minimize potential effects on waters of the United States
caused by installation of culvert crossings to allow vehicular
access across waters:
•

NI = No impact

B = Beneficial

•

Before project construction, SMUD will design culvert
crossings to maintain hydrological connectivity while
allowing vehicular access across aquatic features. A
hydrology study of the proposed culvert location(s) will be
conducted to analyze existing drainage conditions and
calculate appropriate culvert size(s).

•

Before project construction, the contractor will obtain a
grading permit from Solano County. During construction,
the contractor will comply with all terms and conditions of

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Significance
after
Mitigation

the permit, including any supplemental conditions if
applicable, and with the provisions of Chapter 31 of the
Solano County Code, “Grading, Drainage, Land Leveling,
and Erosion Control Ordinance.” All grading work will be
performed in accordance with good design and
construction practice. SMUD will supply a bond if
requested by Solano County.
•

NI = No impact

B = Beneficial

The contractor for culvert installation shall adhere to the
following general design principles and standards, which
shall serve as minimum guidelines for grading and
erosion control work performed pursuant to the project’s
grading permit:
o All work shall be done in a manner that will minimize
soil erosion.
o Existing natural vegetation shall be retained and
preserved wherever possible and practical.
o Increased potential for erosion by removal of
vegetation shall be limited by minimizing the area
and time of vegetation removal to the extent
practical. Exposure of barren soils shall be limited
by completing work before the onset of the rainy
season, to ensure that the soil is stabilized and
vegetation is established in advance of the rainy
season (October 15–April 15).
o Facilities shall be constructed to retain sediment
produced on-site. Sediment basins, sediment traps,
and similar required measures shall be installed
before any clearing or grading activities, and shall
be maintained throughout any such operations until
removal is authorized.
o Seeding, mulching, and other suitable stabilization
measures shall be used to protect exposed erodible
areas in advance of the rainy season.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Provisions shall be made to mitigate any increased
runoff caused by altered soil conditions during and
after construction.
o Neither cut nor fill slopes shall be steeper than two
parts horizontal to one part vertical (2:1) unless a
geological or engineering analysis indicates that
steeper slopes are safe and appropriate erosion
control measures are specified.
o Cleared vegetation and excavated materials shall
be disposed of in a manner that reduces the risk of
erosion, and in conformance with the provisions of
the approved grading permit. Topsoil shall be
conserved for use in revegetation of disturbed areas
whenever possible or practical.
o Every effort shall be made to preserve existing
channels and watercourses. No work shall be
performed within a channel or watercourse unless
no reasonable alternative is available. If such work
is performed, it shall be limited to the minimum
amount necessary.
o All fill material shall not include organic, frozen, or
other deleterious materials. No rock or similar
irreducible material greater than 12 inches in any
dimension shall be included in fills.
o All fill supporting a structure shall be compacted to
90 percent of maximum density as determined by
ASTM D 1557, modified proctor, in lifts not
exceeding 12 inches in depth.
Mitigation Measure 3.3-13c: Comply with Section 1602
streambed alteration agreement for construction
activities in jurisdictional areas.
Before construction, SMUD will submit a notification of
streambed alteration to CDFW under Section 1602 of the Fish
o

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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and Game Code. If CDFW concludes that the project will
result in adverse impacts to fish and wildlife resources, it will
provide a proposed Streambed Alteration Agreement, which
must obtain reasonable conditions. SMUD will implement all
reasonable permit conditions, including requirements for
compensatory mitigation (if any). Where feasible, the
compensatory mitigation requirement may be combined with
those for other mitigation measures or mitigation required for
the CWA Section 404 and 401 permits. These conditions may
include the following measures:
•

Pre-construction Measures: Before any construction
activities begin, a qualified wetland biologist will identify
and flag the boundaries of all wetlands in the project
area. Appropriate barriers (straw bales, silt, fences, etc.)
will be installed near sensitive resources to prevent
sedimentation outside the work areas. During
construction, wetlands will be treated as exclusion areas
and activities within them will be strictly limited to those
pertaining to this permit application.

•

SWPPP: The construction contractor shall prepare and
implement a SWPPP and associated BMPs.

•

Hazardous Substance Control Plan. SMUD shall
prepare and implement a construction-specific
hazardous substance control and emergency response
plan for quick, safe cleanup of accidental spills.

•

Buffer from Drainages. All staging and stockpile areas
will be adjacent to the proposed road crossings, but
away from sensitive areas. A minimum buffer of 100 feet
from drainages would be used for refueling and storage.

Worker Education: Prior to construction, Environmental
Awareness Training will be provided to all construction
workers. This will consist of tailgate environmental
training sessions conducted by a qualified biologist for
the purpose of informing all personnel about the
LTS = Less than significant PS = Potential significant
S = Significant
SU = Significant and unavoidable
•

NI = No impact

B = Beneficial
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wetlands and intermittent streams in the project area
and the importance of spill prevention, emergency
response measures, and proper implementation of
BMPs. Any sensitive species in the project region will
also be discussed. Personnel will be trained on the
locations of sensitive areas and species as well as rules
and methods for avoiding these resources. They will
also be briefed on all permit conditions as well as the
potential disciplinary actions that could result from
violations of state or federal laws.
•

Construction Monitoring. A qualified biologist will be on
site during grading and construction activities to ensure
protection of biological and other resources.

Erosion Control: Erosion control and slope stabilization
best management practices will be implemented. These
practices may include installation of
orange
construction fencing, silt fencing, hay wattles, hay bales
and other protective measures to avoid impacts to
unvegetated areas.
Mitigation Measure 3.3-13d: Avoid and minimize
potential effects on waters of the United States from
horizontal directional drilling.
SMUD will implement the following mitigation measures to
avoid and minimize potential effects on aquatic resources
from horizontal directional drilling underneath drainage and
swale features during installation of the underground home
run collection lines:
•

•

NI = No impact

B = Beneficial

SMUD will provide notification regarding the HDD to
CDFW as part of the streambed alteration agreement
application. SMUD will assign a qualified biological
monitor with previous HDD monitoring experience and
knowledge of the environmental sensitivities of the
project area to monitor all HDD activities. The monitor

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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shall be on-site for the duration of HDD activities and shall
provide brief reports of daily activities to CDFW.

NI = No impact

B = Beneficial

•

SMUD’s biologist shall conduct on-site briefings for all
HDD workers to ensure that all field personnel
understand the locations of aquatic resources and their
responsibility for timely reporting of frac-outs.

•

Barriers (e.g., straw bales, sedimentation fences) shall be
erected between the bore site and all nearby aquatic
resources before drilling to prevent any material from
reaching aquatic resource areas. The distance between
the bore site and aquatic resource areas shall be
compliant with requirements for protective setback
boundaries as specified the CDFW permit.

•

If the biological monitor suspects a potential frac-out that
is not yet visible at the surface (e.g., loss of bentonite
slurry in the drill pit but no frac-out at the surface), the
HDD contractor shall immediately cease HDD activities
and implement measures to reduce the potential for a
frac-out (e.g., increase the density of the drilling mud or
reduce the pressure of the drill). The contractor shall then
be allowed to continue HDD activities.

•

The HDD contractor shall keep necessary response
equipment and supplies (e.g., vacuum truck, straw bales,
sediment fencing, sand bags) on-site during HDD
operations so that they are readily available in the event
of a frac-out.

•

SMUD shall prepare a frac-out contingency plan. In the
event a frac-out is detected, the HDD contractor shall
implement the following measures to reduce or minimize
effects on the affected aquatic resource:
o All work shall stop until the frac-out has been
contained and cleaned up.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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The frac-out area shall be isolated with straw bales,
sandbags, or silt fencing to surround and contain
the drilling mud; cleanup shall be performed using a
vacuum truck supported by construction workers on
foot using hand tools, as necessary. (To avoid
affecting the stream bed and banks, mechanized
equipment shall not be used to scoop or scrape up
frac-out materials.)
o If a frac-out occurs, SMUD shall notify the
appropriate jurisdictional agency (USACE, the
Central Valley RWQCB, and/or CDFW) by
telephone and in writing (email is acceptable) within
24 hours. The required notification shall describe
the frac-out and cleanup measures implemented.
If a frac-out occurs and, based on consultation with
appropriate agencies, is considered to have negatively
affected waters of the United States, SMUD will implement
appropriate measures to restore the area to pre-HDD
conditions in consultation with the permitting agencies.
Mitigation Measure 3.3-13e: Conduct worker
awareness training.
SMUD will implement Mitigation Measure 3.3-1b, “Develop
and Implement a Worker Environmental Awareness
Program,” to include specific information regarding wetlands
and other waters that occur on the project site and that either
will be affected or have been identified for avoidance. Training
will be conducted before the start of construction and will
include information about the locations and extent of wetlands
and other waters, methods of resource avoidance, permit
conditions, and possible fines for violating permit conditions
and federal and/or state environmental laws.
o

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Mitigation Measure 3.3-13f: Restore temporarily
affected waters of the United States.
SMUD will require the construction contractor to restore
temporarily disturbed wetlands and other waters of the United
States by returning them to preconstruction conditions after
construction in accordance with the project’s reclamation and
restoration plan (Mitigation Measure 3.3-12c). SMUD will
comply with all conditions and requirements of federal and
state permits obtained for the project.
Mitigation Measure 3.3-13g: Compensate for loss of
waters of the United States.
The acreage and function of all wetlands and other waters lost
as a result of project implementation will be replaced and
restored on a “no-net-loss” basis.
SMUD will compensate for the loss of aquatic resources by
purchasing credits from a USACE-approved mitigation bank;
purchasing in-lieu fee credits; or restoring, preserving,
creating, or enhancing similar habitats at another USACEapproved mitigation area as determined during CWA Section
404 and Section 401 permitting.
The minimum wetland compensation ratio to achieve no net
loss of the functions and services of wetlands and other
waters will be at least 1:1. Final ratios will be determined
during the permitting process.
Impact 3.3-14. Adverse effects on migratory corridors or
nursery sites. Project construction and operation could
adversely affect migratory corridors or nursery sites. Because no
migratory corridors or nursery sites are present on the project
site, this impact would be less than significant.

LTS

No mitigation is required.

LTS

PS

Mitigation Measure 3.4-1a: Avoid or conduct subsurface
testing and/or monitoring during construction in areas

LTS

3.4 Archaeological, Historical, and Tribal Cultural Resources
Impact 3.4-1: Impacts on unique archaeological resources.
Previous investigations resulted in the documentation of four
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Impacts
archaeological resources, a ranch complex, and the potential
Montezuma Hills Rural Historic Landscape. These resources
have been evaluated for the NRHP and CRHR but do not appear
to be eligible; therefore, they are not considered unique
archaeological resources. However, project-related grounddisturbing activities could result in the discovery of or damage to
as-yet undiscovered archaeological resources as defined in
Section 15064.5 of the State CEQA Guidelines. This impact
would be potentially significant.

Mitigation Measures

Significance
after
Mitigation

with high potential for the presence of buried
archaeological sites.
The construction contractor shall avoid conducting grounddisturbing activities in the few locations within the direct APE
that have high or the highest potential for buried
archaeological sites. If these areas cannot be avoided and
project-related ground disturbance in those areas would be
sufficiently deep that they could encounter buried
archaeological resources, then additional actions may be
necessary to mitigate any impacts on as-yet unidentified
buried resources. These minimization efforts could include
conducting subsurface testing before project construction
and/or monitoring during the construction period.
Mitigation Measure 3.4-1b: Worker awareness training.
Prior to the start of construction, SMUD shall provide worker
awareness training to the construction contractor and
SMUD’s project superintendent regarding the potential for
cultural and tribal cultural resources that could be
encountered during ground disturbance, the regulatory
protections afforded to such finds, and the procedures to
follow in the event of discovery of a previously unknown
resource, including notifying SMUD representatives. SMUD
shall invite representatives of UAIC to periodically inspect
the active areas of the project, including any soil piles,
trenches, or other disturbed areas. UAIC shall be notified at
least 48 hours prior to start of construction. In the event that
tribal representatives or construction workers find evidence
of potential tribal cultural resources, the procedures
identified in Mitigation Measure 3.4-1c and 3.4-2 shall be
implemented.
Mitigation Measure 3.4-1c: Halt ground-disturbing
activity upon discovery of subsurface archaeological
features. If any prehistoric or historic-era subsurface
archaeological features or deposits, including locally

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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darkened soil (“midden”), that could conceal cultural
deposits are discovered during construction, all grounddisturbing activity shall cease within 100 feet of the
resource(s) discovered. A qualified cultural resources
specialist and Native American representatives and
monitors from culturally affiliated Native American Tribes
shall assess the significance of the find and make
recommendations for further evaluation and treatment as
necessary. These recommendations shall be documented
in the project record. For any recommendations made by
interested Native American Tribes that are not implemented,
the project record shall provide a justification explaining why
the recommendation was not followed.
If the qualified archaeologist determines the find to be
significant (because the find constitutes either a historical
resource, a unique archaeological resource, or a tribal
cultural resource), and if an adverse impact on a TCR,
unique archaeology, or other cultural resource occurs, then
SMUD shall consult with interested Native American groups
and individuals regarding mitigation contained in PRC
Sections 21084.3(a) and 21084.3(b) and State CEQA
Guidelines Section 15370. Potential mitigation measures
developed in coordination with interested Native American
groups may include:
• preservation in place (the preferred manner of mitigating
impacts on archaeological sites),
• archival research,
• replacement of cultural items for educational or cultural
purposes,
• preservation of substitute TCRs or environments and/or
subsurface testing, or

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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• contiguous block unit excavation and data recovery
(when it is the only feasible mitigation, and pursuant to a
data recovery plan).
Impact 3.4-2: Impacts on tribal cultural resources.
Consultation with the Wilton Rancheria is ongoing and could
result in the identification of TCRs as described under AB 52 and
PRC Section 21074. Because consultation has not yet been
completed, this impact would be potentially significant.

NI = No impact

B = Beneficial

PS

Mitigation Measure 3.4-2: Complete AB 52 consultation.
SMUD concluded consultation with the UAIC and Wilton
Rancheria under AB 52.If TCRs are identified that have the
potential to be adversely affected by the project, SMUD shall
notify Tribal Historic Preservation Officer Matthew Moore
(THPO@auburnrancheria.com)
and
Antonio
Ruiz
(aruiz@wiltonrancheria-nsn.gov) should an inadvertent
discovery of TCRs occur, and will develop mitigation
measures in consultation with interested Native American
groups and individuals to minimize those impacts. These
mitigation measures could include the following or equally
effective mitigation measures (as identified in PRC Section
21084.3):
(1) Avoidance and preservation of the resources in place,
including but not limited to planning and construction to
avoid the resources and protect the cultural and natural
context, or planning greenspace, parks, or other open
space, to incorporate the resources with culturally
appropriate protection and management criteria.
(2) Treating the resource with culturally appropriate
dignity, taking into account the tribal cultural values and
meaning of the resource, including but not limited to the
following:
(A) protecting the cultural character and integrity of the
resource;
(B) protecting the traditional use of the resource; or
(C) protecting the confidentiality of the resource.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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(3) Permanent conservation easements or other interests
in real property, with culturally appropriate
management criteria for the purposes of preserving or
utilizing the resources or places.
(4) Protecting the resource.
(5) Preserving
substitute
TCRs,
resources,
or
environments.
Impact 3.4-3: Impacts on previously unidentified human
remains. Excavation during project construction could disturb
previously undiscovered human remains. This impact would be
potentially significant.

PS

Mitigation Measure 3.4-3: Halt ground-disturbing
activity upon discovery of human remains.
If human remains are discovered during any
demolition/construction activities, potentially damaging
ground-disturbing activities within 100 feet of the remains
shall be halted immediately, and SMUD will notify the
Solano County coroner and the NAHC immediately,
according to PRC Section 5097.98 and Section 7050.5 of
the California Health and Safety Code. If the remains are
determined by the NAHC to be Native American, the
guidelines of the NAHC shall be followed during the
treatment and disposition of the remains. SMUD will also
retain a professional archaeologist with Native American
burial experience to conduct a field investigation of the
specific site and consult with the Most Likely Descendant, if
any, identified by the NAHC. Following the coroner’s and
NAHC’s findings, the archaeologist and the NAHCdesignated Most Likely Descendant shall determine the
ultimate treatment and disposition of the remains and take
appropriate steps to ensure that additional human
interments are not disturbed. PRC Section 5097.94
identifies the responsibilities for acting upon notification of a
discovery of Native American human remains.

LTS

Impact 3.4-4: Indirect impacts on a historical resource. The
Hastings Adobe (a historical resource listed in the NRHP and
CRHR) is located outside of the project’s direct APE. Project-

LTS

No mitigation is required.

LTS

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Mitigation Measures

Significance
after
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related construction vibration and visual effects would not result
in an indirect substantial adverse change. This impact would be
less than significant.
3.5 Geology and Soils
Impact 3.5-1: Substantial soil erosion or loss of topsoil. The
proposed project has the potential to disturb approximately 91
acres during decommissioning, rehabilitation, and construction.
Although these activities would be temporary, grading,
excavation, and other ground-disturbing activities would expose
soil and could result in accelerated erosion. Therefore, this impact
would be potentially significant.

PS

Mitigation Measure 3.5-1: Prepare and implement a
SWPPP and associated BMPs.
Before any ground-disturbing activities begin, the
construction contractor shall apply for and maintain
coverage under the Construction General Permit. The
contractor shall prepare and implement a SWPPP, including
an erosion control plan, that includes erosion control
measures and construction waste containment measures to
ensure that waters of the United States and the state are
protected during and after project construction. The SWPPP
shall include site design measures to minimize off-site
stormwater runoff that might otherwise affect surrounding
habitats. The SWPPP shall be provided to SMUD for review
and approval before it is provided to the SWRCB. The
Central Valley Regional Water Quality Control Board and/or
San Francisco Bay Regional Water Quality Control Board
will review and monitor the effectiveness of the SWPPP
through mandatory reporting by SMUD and the construction
contractor as required.
The SWPPP shall be prepared with the following objectives:

LTS

• Identify all pollutant sources, including sources of
sediment, that may affect the quality of stormwater
discharges from construction of the project.
• Identify BMPs that effectively reduce or eliminate
pollutants in stormwater discharges and authorized
nonstormwater discharges from the site during
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Significance
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Mitigation

Mitigation Measures

Significance
after
Mitigation

construction to the Best Available Technology/Best
Control Technology standard.
• Provide calculations and design details as well as BMP
controls for site run-on that are complete and correct.
• Identify project discharge points and receiving waters.
• Provide stabilization BMPs to reduce or eliminate
pollutants following construction.
The construction contractor shall implement the SWPPP,
including all BMPs, and shall inspect all BMPs during
construction. Potential SWPPP BMPs could include but
would not be limited to the following:
• Preserve existing vegetation where possible.
• Roughen the surfaces of final grades to prevent erosion,
decrease runoff, increase infiltration, and aid in
vegetation establishment.
• Place riparian buffers or filter strips along the perimeter
of the disturbed area to intercept pollutants before off-site
discharge.
• Place fiber rolls around on-site drain inlets to prevent
sediment and construction-related debris from entering
inlets.
• Place fiber rolls along down-gradient disturbed areas of
the site to reduce runoff flow velocities and prevent
sediment from leaving the site.
• Place silt fences down-gradient of disturbed areas to slow
down runoff and retain sediment.
• Stabilize the construction entrance to reduce the tracking
of mud and dirt onto public roads by construction
vehicles.

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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• Stage excavated and stored construction materials and
soil stockpiles in stable areas and cover or stabilize
materials to prevent erosion.
• Stabilize temporary construction entrances to limit
transport/introduction of invasive species and control
fugitive dust emissions.
Impact 3.5-2: Location of the project on a geologic unit or
soil that is unstable, or that would become unstable as a
result of the project. Historically the project area has
experienced a low level of seismic activity; however, the potential
exists for unstable soils to be present in the project area.
Therefore, this impact would be potentially significant.

PS

Mitigation Measure 3.5-2: Conduct a site-specific
geotechnical investigation.
Before final design of the project, the construction contractor
shall complete a design level geotechnical investigation and
report for the project, to be prepared by a California
Registered Civil Engineer or Geotechnical Engineer. The
report will set forth design and construction measures
intended to ensure site stability in compliance with
applicable seismic and building codes. The report shall
address and make recommendations on the following:

LTS

• road, pavement, and parking area design;
• structural foundations;
• grading practices;
• erosion/winterization;
• special problems discovered on-site (e.g., groundwater,
expansive/unstable soils); and
• slope stability.
All recommendations of the geotechnical report shall be
incorporated into the construction plans and specifications
that are reviewed and stamped by a licensed engineer of the
appropriate discipline. SMUD must include the measures in
the contract for implementation by the construction
contractor for the duration of construction related activities.

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

Page ES-50

Solano 4 Wind Project EIR
July 2019

Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

Impact 3.5-3: Creation of a substantial risk as a result of
expansive soils. Expansive soils are composed largely of clays,
and extensive areas of clay soils are present on the project site.
Although these soils are not expected to adversely affect WTG
foundations, clay soils are subject to shrinkage and swelling that
can affect ancillary site improvements, such as roadways that are
supported by shallow foundations. Therefore, this impact would
be potentially significant.

PS

Mitigation Measure 3.5-3: Implement Mitigation Measure
3.5-2, “Implement all recommendations from the
geotechnical investigation.”
The construction contractor shall implement Mitigation
Measure 3.5-2, above, which requires the completion of a
design level geotechnical investigation and report for the
project and the implementation of all design and
construction measures contained therein.

LTS

Impact 3.5-4: Degradation or destruction of a unique
paleontological resource. The proposed project has the
potential to disturb approximately 91 acres during
decommissioning, rehabilitation, and construction. The
Montezuma Hills, including the project site, have been
determined by Solano County to be a sensitive resource area with
respect to paleontological resources. A site-specific
paleontological investigation has not been prepared for the site to
confirm the presence or absence of paleontological resources.
Therefore, this impact would be potentially significant.

PS

Mitigation Measure 3.5-4: Conduct a site-specific
paleontological resource investigation and implement
identified protective measures.
Before the start of any ground-disturbing activities, SMUD
shall have prepared a site-specific analysis of
paleontological resources. At a minimum, the site-specific
analysis shall include a review of the types of the geologic
formation(s) present at the project site and a determination
of the likelihood that those formation(s) would contain a
“unique paleontological resource” as stated in Title 14,
California Code of Regulations, Appendix G (the CEQA
checklist). If a site-specific analysis determines that a project
may have an adverse effect on a “unique paleontological
resource,” project-specific mitigation measures shall be
identified and implemented to address the following
requirements:

LTS

• Cessation of work in the vicinity of the find and notification
to SMUD.
• Retention of a qualified paleontologist to evaluate the
resource and prepare a proposed mitigation plan, which
may include some or all of the following elements: a field
survey, construction monitoring, sampling and data
recovery procedures, museum storage coordination for
any specimen recovered, and a report of findings.
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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• Implementation of recommendations made by the
paleontologist, where SMUD determines that such
recommendations are necessary and feasible.
All recommendations of the report shall be incorporated into
the construction plans and specifications that are reviewed
and stamped by a licensed engineer of the appropriate
discipline. SMUD must include the measures in the contract
for implementation by the construction contractor for the
duration of construction related activities.
3.6 Greenhouse Gas Emissions and Energy
Impact 3.6-1: Direct or indirect generation of GHG emissions
that may have a significant impact on the environment or
conflict with an applicable plan, policy, or regulation of an
agency adopted for the purpose of reducing emissions of
GHGs. The fundamental purpose of the project is to reduce GHG
emissions produced in the SMUD service area and in California,
or to support beneficial uses there. The project is expected to
reduce GHG emissions by approximately 2,446,322 MTCO 2e
over the project’s 35-year life. Although project construction
activities would make a relatively small contribution of 4,603
MTCO2e to overall GHG emissions, implementing the project
would not result in a substantial cumulative contribution to GHG
emissions or conflict with any applicable plan, policy, or regulation
regarding GHGs. This impact would be less than significant.

LTS

No mitigation is required.

LTS

Impact 3.6-2: Impacts of climate change on the project.
Climate change is anticipated to result in various changes to local
weather patterns in the future. The project does not propose any
new residences and would not expose people to increased risks
from climate change. This impact would be less than significant.

LTS

No mitigation is required.

LTS

Impact 3.6-3: Wasteful, inefficient, and unnecessary
No mitigation is required.
LTS
consumption of energy. Project construction activities would
consume energy. However, because the project, once
operational, would serve as a power generation facility and
NI = No impact
B = Beneficial
LTS = Less than significant PS = Potential significant
S = Significant

LTS

SU = Significant and unavoidable
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increase SMUD’s capacity to generate power, the project would
not result in the wasteful, inefficient, and unnecessary
consumption of energy. Therefore, this impact would be less
than significant.
3.7 Hazards and Hazardous Materials
Impact 3.7-1: Exposure of people and the environment to
hazardous materials. Construction, operation, and eventual
decommissioning activities would involve the storage, transport,
and/or handling of hazardous materials. Transport or use of these
materials on-site could expose workers or the environment to
hazards. Therefore, this impact would be potentially significant.

NI = No impact

B = Beneficial

PS

Mitigation Measure 3.7-1a: Implement Mitigation
Measure 3.5-1, “Prepare and implement a SWPPP and
associated BMPs.”
The contractor shall implement Mitigation Measure 3.5-1
listed in Section 3.5, “Geology, Soils, and Mineral
Resources.” This measure requires the preparation of a
project-specific SWPPP and implementation of the SWPPP
by the construction contractors, including all necessary
BMPs.
Mitigation Measure 3.7-1b: Establish and implement an
environmental training program.
Before the start of construction, SMUD or its contractor shall
establish an environmental training program to
communicate environmental concerns and appropriate work
practices to all field personnel. The training program shall
cover the use of hazardous materials, waste management,
spill prevention, emergency response measures, and proper
implementation of BMPs. The program shall emphasize sitespecific physical conditions to improve hazard prevention
(e.g., identification of potentially hazardous substances) and
shall include a review of all site-specific plans, including but
not limited to the project’s SWPPP, health and safety plan
(as required by OSHA), fugitive dust control plan, and
hazardous substances control and emergency response
plan.
Mitigation Measure 3.7-1c: Prepare and implement a
hazardous substance control and emergency response
plan.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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Before the start of construction, SMUD or its contractor shall
prepare a construction-specific hazardous substance
control and emergency response plan. The plan shall
include preparations for quick and safe cleanup of
accidental spills; prescribe procedures for handling
hazardous materials to reduce the potential for a spill during
construction; and include an emergency response program
to ensure quick and safe cleanup of accidental spills. The
hazardous substance control and emergency response plan
shall also identify BMPs in the event a spill occurs. BMPs
may include but are not limited to the following: use of oilabsorbent materials, tarps, and storage drums to contain
and control any minor releases; and storage and use of
emergency-spill supplies and equipment in locations
adjacent to work and staging areas.
The hazardous substance control and emergency response
plan shall identify areas where refueling and vehicle
maintenance activities and storage of hazardous materials,
if any, will be permitted.
Mitigation Measure 3.7-1d: Prepare and implement a
spill prevention, control, and countermeasures (SPCC)
plan.
If more than 1,320 gallons of petroleum products will be
stored on-site (excluding vehicles), SMUD’s construction
contractor shall prepare and implement a SPCC plan in
accordance with state and federal requirements, including
40 CFR 112. The SPCC plan shall identify engineering and
containment measures for preventing releases of oil into
waterways. The SPCC plan shall be submitted to SMUD for
review and approval before the start of operations, or during
construction.
If less than 1,320 gallons of petroleum products will be
stored on-site (excluding vehicles), this mitigation measure
is not required.
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Mitigation Measures
Mitigation Measure 3.7-1e: Prepare and implement a
hazardous materials business plan.
If the project will use or store hazardous materials equal to
or greater than 55 gallons of liquids, 500 pounds of solids,
and/or 200 cubic feet (at standard temperature and
pressure) of compressed gases, SMUD’s construction
contractor shall prepare a hazardous materials business
plan that will conform with Solano County Environmental
Health requirements. The contractor shall file the plan with
SMUD annually. The hazardous materials business plan
shall identify site activities; list the contact information for the
business owner/operator; provide an inventory of hazardous
materials used on-site; provide a facilities map; and identify
an emergency response plan/contingency plan.
During the construction phase, if threshold quantities of any
hazardous materials are stored on-site for more than 90
consecutive days, then the hazardous materials business
plan shall be filed and maintained for as long as any of those
thresholds are met or exceeded. During the operations
phase, if the threshold for any hazardous materials is met or
exceeded for more than 30 consecutive days, then the
hazardous materials business plan shall be to SMUD and
shall be maintained as long as the thresholds are met or
exceeded. The regulations require annual submittal of the
hazardous materials business plan as long as the project
meets the conditions for the continued applicability of the
regulations.
If less than 55 gallons of liquids, 500 pounds of solids, and/or
200 cubic feet (at standard temperature and pressure) of
compressed gases will be used or stored on-site, this
mitigation measure is not required.

Impact 3.7-2: Exposure of people and the environment to
subsurface
hazardous
materials
disturbed
during
construction. Construction could result in a short-term hazard to
NI = No impact

B = Beneficial

PS

Mitigation Measure 3.7-2a: Implement
Measures 3.7-1a through 3.7-1e.

LTS = Less than significant PS = Potential significant

S = Significant

Mitigation

SU = Significant and unavoidable

LTS
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the public and/or the environment if subsurface hazardous
materials were to be disturbed during construction activities.
Therefore, this impact would be potentially significant.

Mitigation Measures

Significance
after
Mitigation

SMUD or its construction contractor shall implement
Mitigation Measures 3.7-1a through 3.7-1e, listed above.
These measures establish and require implementation of
various plans to minimize the risk of accidental release of
hazardous materials.
Mitigation Measure 3.7-2b: Delineate any construction
areas where the presence of hazardous materials is
known or suspected.
Before the start of construction, SMUD or its contractor shall
delineate construction areas where the presence of
hazardous materials is known or suspected. Such areas
shall be avoided during construction to the extent feasible.
These areas include but are not limited to abandoned gas
wells and underground gas pipelines. Underground utilities,
such as gas pipelines and high-voltage lines, shall be
identified and marked clearly. If necessary, appropriate
encroachment permits shall be obtained before work begins.
A Spill Discovery Response Plan shall be developed before
construction begins. The plan shall be implemented in the
event that hazardous materials are unexpectedly
encountered during construction. The plan shall include
instructions for work crews to stop work immediately, notify
the appropriate emergency response agency, and in the
case of natural gas pipelines, notify the pipeline operator.
Mitigation Measure 3.7-2c: Maintain access to gas wells.
Should a gas well location be verified, SMUD and its
construction contractor shall implement the following
measures:
• Maintain physical access to any gas well encountered.
• Ensure that the abandonment of gas wells is to current
standards.
• If one or more unknown wells is discovered during project
development, immediately notify the California

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Department of Conservation, Division of Oil, Gas, and
Geothermal Resources so that the newly discovered
well(s) can be incorporated into the records and
investigated. Any wells found during implementation of
the project, and any pertinent information obtained, shall
be communicated to the Solano County Recorder for
inclusion in the title information of the subject real
property. This is to ensure that present and future
property owners are aware of (1) the wells located on the
property, and (2) potentially significant issues associated
with any improvements near oil or gas wells.
• Avoid performing work on any oil or gas well without
written approval from the California Department of
Conservation, Division of Oil, Gas, and Geothermal
Resources in the form of an appropriate permit. This
includes but is not limited to mitigating leaking fluids or
gas from abandoned wells, modifications to well casings,
and/or any other re-abandonment work.
Impact 3.7-3: Safety hazard to air traffic. The project site lies
within the planning boundary of the Travis AFB LUCP, which
contains policies designed to promote land use compatibility with
airport operations. Placement of WTGs have the potential to
intrude into navigable airspace, thereby increasing the risk of
aircraft collision, or causing interference with radar signals used
by air traffic control. Therefore, this impact would be potentially
significant.

NI = No impact

B = Beneficial

PS

Mitigation Measure 3.7-3: Mark and light wind turbine
generators during construction.
SMUD will e-file FAA Form 7460-2, Part 1, Notice of Actual
Construction or Alteration, at least 60 days before the start
of construction, so that appropriate action can be taken to
amend the affected procedure(s) and/or altitude(s), if
necessary.
To ensure proper conspicuity of turbines at night during
construction, all WTGs shall be lit with temporary lighting
once they reach a height of 200 feet or greater until the
permanent lighting configuration is turned on. As the height
of the structure continues to increase, the temporary lighting
shall be relocated to the uppermost part of the structure. The
temporary lighting may be turned off for periods when they
would interfere with construction personnel. If practical,

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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permanent obstruction lights shall be installed and operated
at each level as construction progresses.
An FAA Type L-810 steady red light fixture shall be used to
light the structure during the construction phase. If power is
not available, WTGs shall be lit with self-contained, solarpowered light-emitting diode (LED) steady red light fixtures
that meet the photometric requirements of an FAA Type L810 lighting system. The lights shall be positioned to ensure
that a pilot has an unobstructed view of at least one light at
each level. The use of a Notice to Airmen (NOTAM) (D) to
avoid lighting WTGs within the project site until completion
of the entire project is prohibited.
This measure includes temporary construction equipment
such as cranes and derricks, which may be used during
actual construction of the structures. However, this
equipment shall not exceed a height of 200 feet. Separate
notice shall be provided to the FAA for any equipment taller
than 200 feet.
Impact 3.7-4: Exposure of employees and the public to
hazards from accidental rotor failure. If a blade on a project
WTG were to fail, the blade could become a projectile, exposing
employees and the public to a hazard. As part of final design and
siting, SMUD requires that the contractor prepare a blade throw
analysis to inform the final site layout, and ensure sufficient
setback is provided to minimize the risk of exposure to such a
hazard. This impact would be less than significant.

NI = No impact

B = Beneficial

LTS

Mitigation Measure 3.7-4: Conduct Safety Evaluation of
WTGs.
The Contractor shall provide a safety evaluation of the
proposed siting plan, and ensure that the design and layout
of the Project considers the safety evaluation. The
Contractor’s safety evaluation shall include an analysis of
the following types of failure that could occur:
a. Blade Throw Risk Analysis: Probability of Loss of an
entire blade by failure at the hub attachment.
b. Tower Failure. Complete failure of the tower, particularly
at the base.
c. Rotor Delamination. Failure of the fiberglass rotor skin,
resulting in flying fragments.
d. Blade-Throw Strike. Impact of a failed rotor blade on the
tubular tower

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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Impacts
Impact 3.7-5: Exposure of people or structures to a
significant risk of loss, injury, or death involving wildfires.
The project site is not located in an area classified as a High Fire
Hazard Severity Zone. Although the project would adhere to
applicable fire regulations, the use of construction equipment in
grass-covered areas could expose people or structures to a
significant fire risk. Therefore, this impact would be potentially
significant.

NI = No impact

B = Beneficial

PS

Mitigation Measures
Mitigation Measure 3.7-5a: Prepare and implement a
grass fire control plan.
SMUD or its construction contractor will develop a grass fire
control plan. The plan shall be implemented for use during
construction and operation of the project to reduce potential
impacts on public services relative to fire protection services
in the project area. The plan shall include notification
procedures and emergency fire precautions, as discussed
in Section 4.8, “Hazards and Hazardous Materials.” This
shall include the training of construction workers in the use
of firefighting equipment available on-site (e.g., fire
extinguishers) and communicating with the Montezuma Fire
Protection District. Additionally, the nearby Montezuma Fire
Protection District stations are equipped for grass fires, and
the proposed access roads for WTG maintenance shall be
used to improve access by fire trucks during emergency
situations and serve as a fire break. The operations and
maintenance building shall be designed to SMUD’s safety
standards and shall include a fire alarm. In addition,
construction and maintenance crews shall be trained in fire
prevention, carry fire extinguishers in all vehicles, and have
access to one or more water trucks.
Mitigation Measure 3.7-5b: Implement Mitigation
Measure 3.11-1b, “Create and implement an emergency
access plan and notify emergency services providers of
anticipated roadway obstructions.”
SMUD will implement Mitigation Measure 3.11-2 listed in
Section 3.11, “Transportation and Traffic.” This measure
requires the development and implementation of a plan to
maintain emergency access during WTG transport and
throughout the construction period.

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

Significance
after
Mitigation
LTS
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3.8 Hydrology and Water Quality
Impact 3.8-1: Short-term degradation of water quality.
Decommissioning of existing wind power facilities, project
construction, and future project decommissioning or repowering
activities would require the grading and movement of soil. Such
activities could result in erosion, sedimentation, and discharge of
other nonpoint-source pollutants to stormwater, which could then
drain off-site and degrade local water quality. This impact would
be potentially significant.

NI = No impact

B = Beneficial

PS

Mitigation Measure 3.8-1a: Implement Mitigation Measure
3.5-1, “Prepare and implement a SWPPP and associated
BMPs.”
SMUD shall prepare and the construction contractor to
implement Mitigation Measure 3.5-1 listed in Section 3.5,
“Geology, Soils, and Mineral Resources.” This measure
requires the construction contractor to implement a SWPPP,
including all necessary BMPs.
Mitigation Measure 3.8-1b: Implement Mitigation
Measure 3.7-1b, “Establish and implement an
environmental training program.”
The construction contractor shall implement Mitigation
Measure 3.7-1b listed in Section 3.7, “Hazards and
Hazardous Materials.” This measure requires SMUD to
establish and require implementation of an environmental
training program for all field personnel that communicates
spill prevention, emergency response measures, and proper
implementation of BMPs.
Mitigation Measure 3.8-1c: Implement Mitigation Measure
3.7-1c, “Prepare and implement a hazardous substance
control and emergency response plan.”
The construction contractor shall implement Mitigation
Measure 3.7-1c listed in Section 3.7, “Hazards and
Hazardous Materials.” This measure requires SMUD to
prepare and implement a construction-specific hazardous
substance control and emergency response plan for quick,
safe cleanup of accidental spills.
Mitigation Measure 3.8-1d: Implement Mitigation
Measure 3.7-1d, “Prepare and implement a spill
prevention, control, and countermeasures plan.”

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS

Page ES-60

Solano 4 Wind Project EIR
July 2019

Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

The construction contractor shall implement Mitigation
Measure 3.7-1d listed in Section 3.7, “Hazards and
Hazardous Materials.” This measure requires SMUD to
prepare and the construction contractor to implement a spill
prevention control and closures plan to prevent the discharge
of petroleum products into waterways.
Impact 3.8-2: Alteration of the site’s existing drainage
pattern. The project would include limited grading of the project
site, with only a small portion of the site to be developed with
compacted materials and concrete pads. Therefore, installation
of project facilities would not alter existing on-site drainage
patterns and flow paths sufficiently to alter the way in which
stormwater flows onto and off the site during major events. This
impact would be less than significant.

LTS

No mitigation is required.

LTS

Impact 3.8-3: Long-term degradation of water quality. The
project would alter the types, quantities, and timing of
contaminant discharges in stormwater runoff. Overall, if the
system is not designed properly, the project could cause or
contribute to a long-term increase in discharges of urban
contaminants (e.g., oil and grease, trace metals and organics,
trash) into the stormwater drainage system compared with
existing conditions. SMUD would comply with federal and state
stormwater management regulations and would incorporate
appropriate BMPs into project design to prevent long-term
degradation of water quality. Therefore, this impact would be less
than significant.

LTS

No mitigation is required.

LTS

Impact 3.8-4: Substantial decrease in groundwater supplies.
The project is expected to use up to several million gallons of
water during construction for dust control and other activities.
Water use would vary over time depending on the construction
phasing. SMUD or its contractor plans to obtain construction
water from the City of Rio Vista. Because Rio Vista has forecast

LTS

No mitigation is required.

LTS

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

that it would have excess water capacity during project
construction, this impact would be less than significant.
3.9

Land Use

Impact 3.9-1: Division of an established community. The
proposed project is not located within an existing community and
does not have any features that would divide a community. This
impact would be less than significant.

LTS

No mitigation is required.

LTS

Impact 3.9-2: Conflict with a plan, policy, or regulation
adopted to avoid or mitigate an environmental effect. The
proposed project could be found consistent with local plans,
policies, and regulations. This impact would be less than
significant.

LTS

No mitigation is required.

LTS

LTS

No mitigation is required.

LTS

LTS

No mitigation is required.

LTS

3.10 Noise
Impact 3.10-1: Generation of a Substantial Temporary
Increase in Ambient Noise Levels in the Vicinity of the
Project in Excess of Standards Established in the Local
General Plan or Noise Ordinance, or Applicable Standards of
Other Agencies due to Short-term construction noise
impacts. Proposed construction areas are located mostly far
from existing noise-sensitive receptors, the only closest receptor
(LT-2) being approximately 275 feet from where construction
activities (underground cabling) would occur. Most noisegenerating construction activity would be performed during
daytime hours, when people are less sensitive to noise. This
impact would be less than significant.
.
Impact 3.10-2: Temporary and Short-Term Exposure of
Sensitive Receptors to, or Temporary and Short-Term
Generation
of,
Excessive
Groundborne
Vibration.
Construction activities, including but not limited to the use of large
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

dozers, would not expose existing nearby sensitive residential or
historical receptors and structures to levels of ground vibration
that could result in structural damage and/or disturbance to
people occupying nearby buildings because of the project’s
distance from the closest sensitive receptor (275 feet). This
impact would be less than significant.
3.11 Transportation
Impact 3.11-1: Short-term construction transport-related
traffic hazards and incompatible uses. Construction-related
transport of WTG components could result in hazardous
conditions on state routes and local roadways because of the
transport vehicle’s weight, length, width, height, and speed. This
impact would be potentially significant.

NI = No impact

B = Beneficial

PS

Mitigation Measure 3.11-1a: Create and implement a
traffic control plan and notify the public of anticipated
roadway obstructions.
SMUD or its construction contractor will work with Caltrans,
Solano County, and the City of Napa to determine the lowest
hourly traffic flows on affected facilities and develop a traffic
control plan. The traffic control plan shall specify travel times
and days and provide for public notification of anticipated
roadway obstructions before transporter travel days. Traffic
control plan measures shall include the use of pilot cars for
oversize loads; traffic safety measures, such as warning
signs; coordination with local jurisdictions; and safety
personnel to direct traffic as needed. To minimize impacts
on roadway traffic flows, transporters shall travel under
loaded conditions during off-peak hours and possibly during
evenings or at night. The final plan shall be submitted to all
affected agencies for review and approval. After agency
approvals have been received, the traffic control plan shall
be implemented during transport of the WTG components.
Mitigation Measure 3.11-1b: Create and implement an
emergency access plan and notify emergency services
providers of anticipated roadway obstructions.
SMUD or its construction contractor will work with affected
emergency services providers to develop and implement a
plan to maintain emergency access during transport of WTG
components and throughout the construction period. The

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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Table ES-1

Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

plan shall identify alternative emergency access routes; the
need to station emergency equipment in areas where
access will be reduced; and notification protocols between
SMUD, its contractors, and affected providers. The final plan
shall be submitted to all affected agencies for review and
approval. After agency approvals have been received, the
emergency access plan shall be implemented during
transport of WTG components and throughout the
construction period as necessary.
Mitigation Measure 3.11-1c: Obtain an agency
transportation permit for each load exceeding weight,
length, width, and height standards.
SMUD or its construction contractor will submit an
application to Caltrans, Solano County, and the City of Napa
for a transportation permit for each load that exceeds
weight, length, width, or height standards. The applications
shall identify the specific transporter to be used and provide
details about the turbine components’ load specifications,
the requested route, and the time and date of transport. All
permit conditions shall be implemented during transport of
WTG components.
Mitigation Measure 3.11-1d: Improve roadways to
enable safe use or use shorter transporters, and obtain
agency transportation permits for transport of extralegal length vehicles.
SMUD or its construction contractor will make improvements
to public roads to enable delivery of WTG components and
provide access for construction equipment. These
improvements shall accommodate all turning movements of
the maximum-size transporter. A detailed topographic
survey shall be conducted to determine the exact limits, and
to identify additional areas that may be affected. All roadway
improvements shall be designed and implemented in close
NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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Table ES-1

Summary of Impacts and Mitigation Measures
Significance
before
Mitigation

Impacts

Mitigation Measures

Significance
after
Mitigation

cooperation with Solano County (and other jurisdictions, if
applicable).
An alternative mitigation measure is to use shorter
transporters to reduce the impact, although this measure is
also expected to require a reduction in the size of the WTG
components, which likely will increase the number of trips if
the overall turbine dimensions remain the same.
Impact 3.11-2: Short-term increase in construction traffic on
physically deficient roadway segments. Construction activities
would result in a short-term increase in heavy vehicle traffic on
state routes and local roads. The project could result in the
degradation of pavement conditions along these roadways. This
impact would be potentially significant.

NI = No impact

B = Beneficial

PS

Mitigation Measure 3.11-2: Monitor the physical
condition of roadway segments along primary access
routes to the project site and restore the physical
condition of affected roadways to the extent damaged
by the project.
SMUD or its construction contractor will conduct a
preconstruction survey and assessment of existing
pavement conditions along SR 12 east, Shiloh Road,
Collinsville Road, Talbert Lane, Stratton Road, Birds
Landing Road, and Montezuma Hills Road. If the
preconstruction pavement conditions are deficient, the
preconstruction pavement analysis shall establish the
baseline for required improvements. If the preconstruction
pavement conditions are acceptable, improvements shall be
required only if the postconstruction pavement condition is
deficient, and only to the extent that the project
demonstrably contributed to such deficiencies. If deficient
following construction, any segments of SR 12 east and
Shiloh Road, Collinsville Road, Talbert Lane, Stratton Road,
Birds Landing Road, and Montezuma Hills Road that are
affected by the project shall be returned to preconstruction
conditions after construction. Implementing this measure
will ensure that construction activities will not worsen
pavement conditions, relative to existing conditions.
Before construction, SMUD will make a good-faith effort to
enter into mitigation agreements with Caltrans (for SR 12
east) and Solano County (for Shiloh Road, Collinsville Road,

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable

LTS
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Summary of Impacts and Mitigation Measures
Impacts

Significance
before
Mitigation

Mitigation Measures

Significance
after
Mitigation

Talbert Lane, Stratton Road, Birds Landing Road, and
Montezuma Hills Road) to verify the location, extent, timing,
and fair-share cost to be paid by SMUD for any necessary
pre- and postconstruction physical improvements. The fairshare amount will be either the cost to return the affected
roadway segment to its preconstruction condition or a
contribution to programmed planned improvements.
Repairs may include overlays or other surface treatments.

NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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NI = No impact

B = Beneficial

LTS = Less than significant PS = Potential significant

S = Significant

SU = Significant and unavoidable
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1

Introduction

This draft environmental impact report (EIR) evaluates the potential environmental
impacts of the proposed Solano 4 Wind Project. This draft EIR has been prepared under
the direction of Sacramento Municipal Utility District (SMUD) in accordance with the
requirements of the California Environmental Quality Act (CEQA) (Public Resources
Code [PRC] Sections 21000–21177) and the State CEQA Guidelines (California Code of
Regulations [CCR], Title 14, Division 6, Chapter 3, Sections 15000–15387). SMUD is the
lead agency for consideration of this EIR and potential project approval.

1.1

Purpose and Intended Uses of the Draft Environmental Impact Report

CEQA requires that public agencies consider the potentially significant adverse
environmental effects of projects over which they have discretionary approval authority
before taking action on those projects (PRC Section 21000 et seq.). CEQA also requires
that each public agency avoid or mitigate to less-than-significant levels, wherever
feasible, the significant adverse environmental effects of projects it approves, funds or
implements. If a project would result in significant and unavoidable environmental impacts
(i.e., significant effects that cannot be feasibly mitigated to less-than-significant levels),
the project can still be approved; however, the lead agency’s decision-maker, in this case
the SMUD Board of Directors, must prepare findings and issue a “statement of overriding
considerations” explaining in writing the specific economic, social, or other considerations
that they believe, based on substantial evidence, outweigh those significant effects and
thus make them acceptable (PRC Section 21002, 14 CCR Section 15093).
According to 14 CCR Section 15064(f)(1), preparation of an EIR is required whenever a
project may result in a significant adverse environmental impact. An EIR is an
informational document used to inform public agency decision makers and the general
public of the significant environmental effects of a project; identify possible ways to
mitigate or avoid the significant effects; and describe a range of reasonable alternatives
to the project that could feasibly attain most of the basic objectives of the project while
substantially lessening or avoiding any of the significant environmental impacts. Public
agencies are required to consider the information presented in the EIR when determining
whether to approve a project.
In accordance with 14 CCR Section 15161, this document is a project EIR that examines
the environmental impacts of a specific project. This type of EIR focuses on the changes
in the environment that would result from a specific project. In accordance with 14 CCR
Section 15161, a project EIR must examine the environmental effects of all phases of the
project, including construction and operation.
Because it has the principal authority over approval or denial of the project, SMUD is the
lead agency, as defined by CEQA, for this EIR. Other public agencies with jurisdiction over
the project are listed below in Section 1.4, “Agency Roles and Responsibilities.”
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1.2

Scope of the Draft Environmental Impact Report

Pursuant to CEQA and the State CEQA Guidelines, a lead agency shall focus an EIR’s
discussion of significant environmental effects and may limit discussion of other effects
to brief explanations about why they would not be significant (PRC Section 21002.1,
14 CCR Section 15128). The impacts of this project that would be potentially significant
were determined based on comments received during the public scoping process
(Appendix A), and on research and analysis of relevant project data conducted during
preparation of this draft EIR.
SMUD has determined that the project has the potential to result in significant
environmental impacts on the following resources, which are addressed in detail in this
draft EIR:
•
•
•
•
•

Aesthetics
Air Quality
Biological Resources
Archaeological, Historical, and Tribal
Cultural Resources
Geology and Soils

•
•
•
•
•
•

Greenhouse Gas Emissions and
Energy
Hazards and Hazardous Materials
Hydrology and Water Quality
Land Use
Noise
Transportation

Chapters 3.1 through 3.11 of the draft EIR consider plans, policies, and regulations
adopted for the protection of the environment and public safety when making impact
determinations. Local plans and policies are listed, but a consistency analysis against
County policy is not included in the draft EIR because the project is exempt from County
zoning and building ordinances. Section 53091 of the CA Government Code
(Subdivisions d and e) states that zoning and building ordinances of a county or city shall
not apply to the location or construction of facilities for the generation of electrical energy.
SMUD is a municipal utility district that serves as a local agency with the ability to establish
regulations, and the project would be an electrical generation facility that would use wind
turbines to generate energy. Consequently, the project is determined to be exempt from
County policy.

1.3

Effects Found Not to Be Significant

CEQA allows a lead agency to limit the detail of the discussion of environmental effects
that are not considered potentially significant (PRC Section 21100, 14 CCR Sections
15126.2[a] and 15128). Based on comments received during public scoping (Appendix A)
and additional research and analysis conducted during preparation of this draft EIR, the
following resource areas were identified as those that would not experience any
significant environmental impacts from the project.
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Agriculture and Forestry Resources
Mineral Resources
Population and Housing

•
•
•

•
•
•

Public Services
Recreation
Utilities and Service Systems

Accordingly, impacts on these resources are not analyzed further in this draft EIR. Section
5.1, “Effects Found Not to Be Significant,” in Chapter 5, “Other CEQA Sections,” explains
why significant impacts on these resources are not anticipated.

1.4

Agency Roles and Responsibilities

SMUD and CEQA responsible and trustee agencies will use this draft EIR to ensure that
they have met their requirements under CEQA before deciding whether to approve or
permit project elements over which they have jurisdiction. This draft EIR may also be used
by other state and local agencies that may have an interest in resources that could be
affected by the project, or that have jurisdiction over portions of the project. In addition,
federal agencies may use information in the EIR to assist in their environmental
evaluation in connection with permits they would need to issue.
As the lead agency pursuant to CEQA, SMUD is responsible for considering the
adequacy of the EIR and determining whether the project should be approved.
Under CEQA, a responsible agency is a public agency, other than the lead agency, that
has responsibility to carry out or approve a project (PRC Section 21069). A trustee agency
is a state agency that has jurisdiction by law over natural resources that are held in trust
for the people of the State of California (PRC Section 21070).
The state and local agencies listed below may serve as responsible and trustee agencies
for the project.
•
•
•
•
•

California Department of Fish and Wildlife
California Department of Transportation
California State Office of Historic Preservation
Central Valley Regional Water Quality Control Board
Yolo-Solano Air Quality Management District

Although they are not state or local agencies, the federal agencies listed below may use
environmental information in this EIR to inform their permitting actions.
•
•
•

U.S. Army Corps of Engineers
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service
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1.5
1.5.1

California Environmental Quality Act Public Review Process
Notice of Preparation

The purpose of a notice of preparation (NOP) is to provide sufficient information about
the project and its potential environmental impacts to allow agencies and interested
parties the opportunity to provide a meaningful response related to the scope and content
of the EIR, including mitigation measures that should be considered and alternatives that
should be addressed (14 CCR Section 15082[b]). Comments submitted in response to
the NOP are used by the lead agency to identify broad topics to be addressed in the EIR.
In accordance with PRC Section 21092 and 14 CCR Section 15082, SMUD issued an
NOP on January 9, 2019, to inform agencies and the general public that an EIR was being
prepared and to invite comments on the scope and content of the document (Appendix
A). The NOP was submitted to the State Clearinghouse, which then distributed the NOP
to potential responsible and trustee agencies; posted on SMUD’s website
(https://www.smud.org/en/Corporate/About-us/Company-Information/Reports-andStatements/CEQA-Reports); posted with the Solano County Clerk; and made available
at SMUD’s offices. In addition, the NOP was distributed directly to adjacent property
owners, and was noticed in the Sacramento Bee and the River News-Herald newspapers.
The NOP was circulated for a 30-day review period, with comments accepted through
February 8, 2019.
In accordance with 14 CCR Section 15082(c), two noticed scoping meetings for the EIR
occurred on January 22, 2019, at the Rio Vista Veterans Memorial Building in Rio Vista,
California.
Comments on environmental issues received during the NOP public comment period are
considered and addressed in this draft EIR. Appendix A contains a scoping report with
letters submitted during the NOP public comment period.
1.5.2

Public Review of This Draft Environmental Impact Report

This draft EIR is being circulated for public review and comment for a period of 45 days,
from July 23, 2019, to September 6, 2019.
A public meeting will be held on August 20, 2019, to receive input from agencies and the
public on the draft EIR.
During the public comment period, written comments from organizations, agencies, and
the public on the draft EIR’s accuracy and completeness may be submitted to SMUD.
Written comments (including via e-mail) must be received by 5:00 p.m. on
September 6, 2019. Written comments should be addressed to:
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SMUD–Environmental Management
P.O. Box 15830 MS H201
Sacramento, CA 95852-1830
Attn: Ammon Rice
E-mail comments may be addressed to ammon.rice@smud.org. If you have questions
regarding the draft EIR, please call Ammon Rice at (916) 732-7466.
Digital copies of the draft EIR are available at https://www.smud.org/en/Corporate/Aboutus/Company-Information/Reports-and-Statements/CEQA-Reports. Printed copies of the
draft EIR are available for public review at the following locations:
Sacramento Municipal Utility District
Customer Service Center
6301 S Street
Sacramento, CA 95817
Sacramento Municipal Utility District
East Campus Operations Center
4401 Bradshaw Road
Sacramento, CA 95827
1.5.3

Final Environmental Impact Report

After the end of the public comment period, responses to comments on environmental
issues will be prepared. Consistent with 14 CCR Section 15088(b), commenting agencies
will be provided a minimum of 10 days to review the proposed responses to their
comments before any action is taken on the final EIR or project. The final EIR (containing
this draft EIR and the responses to comments document) will then be considered for
possible certification and approval by SMUD’s Board of Directors. If the board finds that
the final EIR is “adequate and complete,” the board may certify the final EIR in accordance
with CEQA. The rule of adequacy generally holds that an EIR can be certified if:
1. The EIR shows a good faith effort at full disclosure of environmental information; and
2. The EIR provides sufficient analysis to allow decisions to be made regarding the
proposed project with consideration given to its environmental impacts.
The level of detail contained throughout this EIR is consistent with Section 15151 of the
State CEQA Guidelines and recent court decisions, which provide the standard of
adequacy on which this document is based. The State CEQA Guidelines state as follows:
An EIR should be prepared with a sufficient degree of analysis to provide
decision makers with information which enables them to make a decision which
intelligently takes account of the environmental consequences. An evaluation
of the environmental effects of a proposed project need not be exhaustive, but
the sufficiency of an EIR is to be reviewed in the light of what is reasonably
feasible. Disagreement among experts does not make an EIR inadequate, but
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the EIR should summarize the main points of disagreement among the experts.
The courts have looked not for perfection but for adequacy, completeness, and
a good faith effort at full disclosure.

CEQA states that when a public agency makes findings based on an EIR, the public
agency must adopt a reporting or monitoring program for those measures it has adopted
or made a condition of the project approval to mitigate significant adverse effects on the
environment. The reporting or monitoring program must be designed to ensure
compliance during project implementation.

1.6

Organization of the Draft Environmental Impact Report

This draft EIR is organized as follows:
Executive Summary: This chapter introduces the proposed Solano 4 Wind Project;
provides a summary of the environmental review process, effects found not to be
significant, and key environmental issues; and lists significant environmental impacts and
mitigation measures to reduce significant impacts to a less-than-significant level.
Chapter 1, “Introduction”: This chapter describes the legal authority and purpose of the
EIR, the scope of the environmental analysis, agency roles and responsibilities, the
CEQA public review process, and organization of this draft EIR.
Chapter 2, “Project Description”: This chapter describes the project background,
objectives, and location, and provides a detailed description of the characteristics
associated with the proposed Solano 4 Wind Project.
Chapter 3, “Environmental Setting, Impacts, and Mitigation Measures”: The
resource sections in this chapter evaluate the expected environmental impacts generated
by the project. In each subsection of Chapter 3, the regulatory setting, environmental
setting, methods and assumptions, and the thresholds of significance are described. The
anticipated changes to the existing environmental conditions after development of the
project are then evaluated for each resource. For any significant or potentially significant
impact that would result from project implementation, mitigation measures are presented
along with the remaining level of significance. Environmental impacts are numbered
sequentially throughout the sections of Chapter 3 (e.g., Impact 3.1-1, Impact 3.1-2). Any
required mitigation measures are numbered to correspond to the impact numbering;
therefore, the mitigation measure for Impact 3.1-1 would be Mitigation Measure 3.1-1.
Chapter 4, “Cumulative Impacts”: This chapter provides information regarding the
potential cumulative impacts that would result from implementation of the project together
with other past, present, and probable future projects.
Chapter 5, “Other CEQA Sections. This chapter discusses effects found to be not
significant, potential significant and unavoidable impacts, significant and irreversible
commitment of resources, and growth-inducing impacts.
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Chapter 6, “Alternatives”: This chapter discusses alternatives to the project, including
the No Project Alternative; alternatives considered but removed from further
consideration; and the environmentally superior alternative.
Chapter 7, “List of Preparers”: This chapter identifies the individuals who contributed
to the preparation of this draft EIR.
Chapter 8, “References”: This chapter lists the references used in preparation of this
draft EIR.
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2 Project Description
2.1

Project Location

Sacramento Municipal Utility District (SMUD) is proposing to construct and operate the
Solano 4 Wind Project (project). The project would involve:
•

decommissioning of existing wind turbine generators (WTGs);

•

construction of new, more technologically advanced WTGs, an associated
electrical collection system, and access roads, along with minor upgrades to the
existing Russell Substation; and

•

operation and maintenance of the new WTGs.

The project site is located within the Solano County Wind Resource Area (WRA) (formerly
known as the Montezuma Hills Wind Resource Area or MHWRA) in southern Solano
County. The WRA lies north of the confluence of the Sacramento and San Joaquin rivers
and southwest of the city of Rio Vista (Exhibit 2-1).
The project site comprises two geographically distinct areas owned by SMUD, Solano 4
East and Solano 4 West, and the collection and home run lines, which total 2,549 acres.
The project proposes to repower facilities in both project subareas. Solano 4 East is
approximately 3.5 miles southwest of Rio Vista and Solano 4 West is adjacent to the
Sacramento–San Joaquin Delta near the town of Collinsville (Exhibit 2-2). State Route
(SR) 12 provides regional access to the project area. Montezuma Hills Road and Birds
Landing Road provide local access to Solano 4 East, while Collinsville Road and Shiloh
Road provide local access to Solano 4 West.

2.2

Project Background and History

California’s energy supply is continually evolving as a result of state mandates to address
climate change. SMUD has designed its current plans relative to the Renewables Portfolio
Standard 1 to meet the directive by its Board of Directors to use dependable renewable
resources to meet 50 percent of SMUD’s electrical load by 2030. This goal is consistent
with Senate Bill 350, which was signed into law in 2015. The recently enacted Senate Bill
100 moved up the deadline for reaching the 50 percent milestone to 2026, stepping to 60
percent by 2030. The law also states that renewable energy resources and zero-carbon
resources are to supply 100 percent of retail sales of electricity by 2045.

1

California Renewables Portfolio Standard program required the California Public Utilities Commission to
establish and implement a renewable portfolio standard that directed nonpublic electric service
providers to increase procurement from eligible renewable energy resources by at least 1 percent of
their retail sales annually, until they reached 20 percent by 2010.

Page 2-1

Solano 4 Wind Project EIR

July 2019

Exhibit 2-1

Regional Location Map
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Exhibit 2-2

Project Site Map

Source: Data provided by SMUD in 2018
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Current projections for SMUD’s energy portfolio indicate that through a combination of
existing renewable energy projects, existing power-purchase agreements, and banked
renewable-energy credits, SMUD will achieve compliance with the state mandates
through 2025. Beyond this date, however, SMUD will need new resources to achieve the
2045 goal.
SMUD’s goal is to ensure that sufficient economically viable, renewable energy, primarily
in the form of wind and solar energy, is always on the planning horizon. To meet this goal,
SMUD seeks either to own and operate its own renewable-energy facilities or to enter
into power-purchase agreements with independent power producers. Rapid technological
advancements in the past decade allow SMUD to evaluate the economics of its wind and
solar energy projects. Specifically, SMUD can determine whether to continue operating
its existing facilities, or to repower the project sites by replacing facilities with new, more
advanced technologies that would harvest more energy on the same plot of land. To this
end, SMUD’s Resource Planning Coordination Committee has authorized staff to repower
the Solano 4 East and Solano 4 West subareas, essentially replacing existing wind
turbines with newer models.
The project area has a long and continued history of farming and ranching. Eight separate
wind energy facilities currently operate in the WRA (Table 2-1).The wind energy facilities
listed in Table 2-1 occupy approximately 88 percent of the WRA’s acreage, and 970
WTGs operate there.
Table 2-1

Operating Wind Energy Facilities in the Solano County Wind Resource
Area

Name and (Operator)
Shiloh I (Avangrid)
Shiloh II (EDF)
Shiloh III (EDF)
Shiloh IV (EDF)
EDF Renewable V (EDF)
Labrisa (EDF)
High Winds (NextEra)
Montezuma I (NextEra)
Montezuma II (NextEra)
Solano Wind Project Phases 1, 2, and 3 (SMUD)

Generating
Capacity
(MW)
36
66
94.3
92.3
–
9
162
37
78
230

Number of
WTGs
24
33
46
45
–
6
90
16
34
107

Maximum
Height of
WTGs (feet)
390
413
410
410
–
340
350
415
428
410

Notes:
MW = megawatts; WTG = wind turbine generator
The maximum height of a WTG is equivalent to the highest point of turbine blade tips above ground level.
Source: USGS 2019

The WRA is home to the first three developmental phases of SMUD’s overall Solano Wind
Project, which are currently operational. Phase 1, a 15-megawatt (MW) asset, was
repowered from an earlier wind project into its current configuration in 2003–2004; Phase
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2, an 87 MW asset, was commissioned in two stages between May 2006 and December
2007; and Phase 3, a 128 MW asset, was commissioned in May 2012.
With a total of 107 WTGs ranging in size from 660 kilowatts (kW) to 3.0 MW, the overall
Solano Wind Project currently has a total site rated capacity of 230 MW. The proposed
project would have a net energy production capacity of up to 91 MW, resulting in a net
increase in capacity of the overall Solano Wind Project from 230 MW to 306 MW (factoring
in the elimination of 15 MW from the current turbines). Each phase has undergone
environmental review pursuant to the California Environmental Quality Act (CEQA). Table
2-2 summarizes the history of CEQA review for the first three phases of the Solano Wind
Project.
Table 2-2

History of CEQA Review for Previous Phases of the Solano Wind Project
Release Date

December 1993
July 2002
August 2003
February 2004
July 2011
September 2007
October 2009
February 2010

CEQA Review Document
Phases 1 and 2
Final EIR
Supplemental Final EIR
Addendum to the Supplemental EIR
Supplemental Final EIR #2
Addendum to Supplemental Final EIR #2
Phase 3
Draft EIR
Recirculated Draft EIR
Recirculated Final EIR

Notes: CEQA = California Environmental Quality Act; EIR = environmental impact report
Source: Data compiled by AECOM in 2019

2.3

Project Objectives

The Solano 4 Wind Project would more fully develop the renewable wind energy
resources to generate and deliver the maximum feasible quantity of renewable energy to
the electric grid, to achieve the objectives listed below.
•

Contribute to a diversified energy portfolio that will aid in the continued
improvement of air quality in the Sacramento Valley Air Basin by decreasing
reliance on fossil fuel combustion for the generation of electricity, and reduce
SMUD’s exposure to price volatility associated with electricity and natural gas.

•

Assist SMUD in achieving the Board of Directors’ directive of using dependable
renewable resources to meet SMUD’s renewable portfolio standards (RPS)
obligations. This goal is consistent with Senate Bill 100, which was enacted in
2018.
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•

Develop an economically feasible wind project that will deliver a reliable supply of
up to 91 MW of electrical capacity at the point of interconnection with the grid
managed by the California Independent System Operator (CAISO).

•

Accommodate the long-term viability of agricultural use within the Montezuma
Hills.

2.4
2.4.1

Project Site and Surrounding Area
Wind Resource Area (formerly MHWRA)

The Solano County Wind Turbine Siting Plan and Environmental Impact Report (Siting
Plan) (Solano County 1987) designated the WRA as suitable for wind energy
development, based on wind monitoring and assessment studies prepared in the late
1970s and 1980s by the California Energy Commission, Pacific Gas and Electric
Company (PG&E), and the U.S. Bureau of Reclamation. With adoption of the Solano
County General Plan in 2008, the Siting Plan is no longer in effect and the 2008 Solano
County General Plan describes wind resources areas of the County as located in the
Collinsville–Montezuma Hills south of SR 12. The County defers to the California Energy
Commission to define areas suitable for commercial wind energy. The California Energy
Commission’s map of operational wind projects in the Solano Wind Resource Area (CEC
2018) describes the project site and surrounding area as having high sustainable winds
suitable for wind energy.
2.4.2

Topography and Natural Habitat

The WRA consists of a series of gently rolling hills of similar texture and size. The hills
crest at a relatively constant elevation, generally 150–250 feet above mean sea level.
Valleys in the project area transition to sloped hillsides with relatively flat ridgelines.
The vegetation in the WRA and the project area is generally monotypic (annual grassland
or dryland farming) and is mostly treeless. The few trees in the Montezuma Hills are
mostly nonnative and are associated with rural farmsteads. Permanent and seasonal
wetlands occur on the project lands and adjacent to Suisun Marsh; some of the land has
been reclaimed with levees. Vegetation is primarily pasture and grain crops, with
intermittent wetland swales and sporadic eucalyptus windbreaks. Varied shrub vegetation
is present only in the drainage swales and around existing and abandoned settlements.
Native vegetation is limited; most of the area is nonnative annual grassland. Some of the
lowland vegetation includes native willows, blackberry, rushes, and tules. Marsh
vegetation is present in some of the shallow sloughs, which drain portions of the project
area into the Sacramento River to the south.
2.4.3

Existing Land Uses

The project area is designated for agricultural use and leased for dryland farming and
grazing. The water-dependent industrial zoning of the WRA and the properties’
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covenants, conditions, and restrictions preclude new residential development in the WRA.
Visible developments include electric transmission towers, and WTGs on the surrounding
hilltops.
Except for the home run lines (cable or conductor taking power from the site to the
substation) running between the two main WTG project subareas (Solano 4 East and
Solano 4 West) and the Russell Substation, all project facilities would be constructed on
land owned by SMUD. Solano 4 East is dominated by nonnative grasslands and used for
seasonal livestock grazing and rotational dry cropland farming. Solano 4 East also
currently supports Solano Phase 1, which includes 23 Vestas V-47 WTGs, gravel pads
and roads, underground collection lines, and pad-mounted transformers. Solano Phase
1 would be decommissioned and removed as part of this project.
Solano 4 West is dominated by nonnative grasslands and used for seasonal livestock
grazing and rotational dry crop farming. A portion of Solano 4 West previously supported
59 Kenetech KCS-56-100 WTGs and contains gravel access roads, and underground
collection lines and other infrastructure associated with this earlier wind development
project. However, the WTGs and their associated infrastructure reached their end of life.
Accordingly, the WTGs were removed in 2019 as part of a separate and independent
project. The project owner plans to abandon the underground infrastructure in place.
Existing access roads that would not be repurposed for use at the Solano 4 Wind Project
would be reclaimed and restored to land suitable for agriculture or grazing. Exhibit 2-3
and Exhibit 2-4 show existing and past land uses on the properties, including WTGs and
soil disking in preparation for spring planting.

2.5

Project Characteristics and Components

With the Solano 4 Wind Project, SMUD would construct up to 22 new WTGs: up to 10 in
Solano 4 East and up to 12 in Solano 4 West. The proposed project would have a net
power production capacity of up to 91 MW delivered at the point of interconnection with
the grid managed by the CAISO, resulting in a net increase in capacity at SMUD’s Solano
Wind Project from the existing 230 MW to 306 MW (factoring in the elimination of 15
turbines from the current Solano 4 East project subarea).
Associated access roads and collection lines would be installed to support the new
WTGs. Power generated by the new WTGs would be transmitted from Solano 4 East and
West to the point of interconnection with the CASISO grid at the existing Russell
Substation on Montezuma Hills Road via new, underground direct-buried electrical cable.
The power would be distributed from the substation via the adjacent Birds Landing
Switching Station through the existing 230-kilovolt Vaca–Dixon–Contra Costa
transmission line (two circuits), which runs through the WRA (Exhibit 2-2).
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Exhibit 2-3

Former Wind Turbine Generators, Solano 4 West

Exhibit 2-4

Disking of Soil on the Project Site, Solano 4 East

Page 2-9

Solano 4 Wind Project EIR

July 2019

2.5.1

Wind Turbine Generators

The WTGs to be used for the Solano 4 Wind Project have not yet been selected. WTG
selection criteria include efficient wind power collection facilities, siting considerations,
construction and operating costs, product availability, product life, ability to meet SMUD’s
design criteria, project schedule, and delivered cost of power. Various manufacturers offer
WTGs in the size ranges proposed for the project. The sizes contemplated for the project
reflect the current state-of-the-industry standards for land-based WTGs deployed
throughout the United States and overseas. In keeping with these standards, individual
WTGs would have a maximum height of approximately 492–591 feet (150–180 meters)
and a maximum rotor diameter of approximately 446–492 feet (136–150 meters). Exhibit
2-2 shows the potential siting areas (footprints) within which WTGs would be installed for
the Solano 4 Project. Although the final locations of WTGs would be determined after
SMUD completes the procurement process, this analysis assumes that the 136-meter
or 150-meter rotor diameter WTGs would be located in or near the locations shown in
Exhibit 2-2.
2.5.2

Towers

The WTGs would be assembled on hollow, tubular steel towers erected at each pad site
or possibly precast steel reinforced section for the tower bases. The height of each tower
would depend on the turbine selected. Turbine technology available at the time of
procurement would likely include tower heights of approximately 269–345 feet (82–105
meters), depending on the manufacturer’s model. To reduce their visibility, the towers
would be painted a neutral color, with a nonreflective exterior finish. Operations and
maintenance (O&M) personnel would access tower equipment through a door at the base
of each tower. A computerized control cabinet would be located inside, at the base of the
tower.
2.5.3

Rotor Blades

Each WTG would have three rotor blades attached to a central hub at the top of the tower.
The hub would provide the connection point for the blades and would include
microprocessor-controlled blade pitch mechanisms to maximize the efficiency of wind
generation. The central connection rotor would connect to a generator housed inside the
nacelle (the large housing behind the hub). The low rotor speed would be increased
mechanically through a gearbox in the nacelle, and the resulting high-speed shaft would
drive the generator. Rotor blades would vary in size depending on the selected model
(see Exhibit 2-5 for an illustration of each WTG model under consideration). The rotors
may be up to 492 feet (150 meters) in diameter. For all designs, the maximum tip speed
of the blades is estimated to be up to 211 miles per hour.
2.5.4

Braking System

The WTG rotors would have a redundant control system to protect the WTG during times
of extremely high or gusty winds. During excessive wind speeds (typically greater than

Page 2-10

Solano 4 Wind Project EIR

July 2019

56 miles per hour), the control systems would slow the rotation of the WTG rotor. O&M
personnel also would be able to stop, start, and rotate each blade to be parallel to the
prevailing wind direction by using the control panel inside the nacelle, or from the bottom
of the tower.
2.5.5

Safety, Lighting, and Grounding

For turbines equal to or less than 499 feet above ground level, the Federal Aviation
Administration (FAA) regulations require red flashing lights on WTGs, spaced at intervals
of approximately 1,000–1,500 feet, and at the ends of WTG strings to form perimeter
warning lights. For turbines above this height but below 699 feet, the FAA requires dual
red flashing lights on each turbine nacelle. The Solano 4 Wind Project would be
constructed and operated in accordance with FAA rules for structural lighting, locations,
and height. Safety lighting would be installed on the exterior of nacelles, as required, to
comply with FAA rules for structural lighting. Specific requirements for the project would
be established for compliance with FAA determinations made based on the WTG heights
and site-specific conditions.
If the FAA approves, SMUD anticipates installing an Aircraft Detection Lighting System
(ADLS) meeting the performance requirements for automatic lighting activation identified
in Chapter 14 of FAA Advisory Circular AC 70/7460-1L. ADLS is a system that
continuously monitors the airspace for aircraft and when the detection system detects
one heading toward the coverage area, it sends an electronic signal to the lighting control
unit, which turns on the lights. Once the aircraft clears the obstruction area and there is
no longer a risk of collision, the detection system turns the lights off and the system
returns to standby mode.
The ADLS contains multiple components including multiple sensor arrays placed to
provide complete detection coverage for aircraft that enter a three-dimensional volume of
airspace around the WTGs. A typical ALDS system consists of a sensor array typically
(1) mounted directly on the obstruction, (2) positioned on a dedicated tower close to the
obstruction, or (3) mounted on a stand-alone structure located near the vicinity of the
obstruction at an optimized vantage point to ensure volume coverage. The ADLS system
to be selected would activate the obstruction lighting system in enough time to allow the
lights to illuminate and synchronize to flash simultaneously prior to an aircraft penetrating
the coverage envelope. In the event of an ADLS component or system failure, the ADLS
would automatically turn on all the obstruction lighting and operate in accordance with AC
70/7460-1L as if it was not controlled by an ADLS.
The WTGs would be among the tallest structures on the land, thus increasing their
potential for experiencing lightning strikes. Each WTG, including the hub and blades,
would be equipped with a lightning protection system. This system would be connected
to an underground grounding grid to allow the electrical current from a lightning strike to
discharge to the ground. All mechanical and electrical equipment, cables, and associated
structures that make up the WTGs would be connected to a metallic grounding network
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that would comply with International Electrotechnical Commission standard 61400-24 for
wind turbine Lightning protection.
2.5.6

Power Collection System

The Solano 4 Wind Project’s power collection system would ultimately deliver power to
PG&E’s high-voltage transmission grid. The system would interconnect with PG&E’s
transmission grid via the existing connection between the generation step-up transformer
at the Russell Substation, owned by SMUD, and the Birds Landing Switchyard, owned
and operated by PG&E. The Russell Substation’s generation step-up transformer is near
Montezuma Hills Road, 1 mile east of the intersection of Montezuma Hills Road and Birds
Landing Road (Exhibit 2-2). Components of the collection system include the WTG
interties, underground cable, a step-up transformer, and associated protective switching.
The step-up transformer includes a protective relay system, power circuit breakers,
above-grade bus work, and revenue metering instrumentation. A control building houses
supervisory control and data acquisition equipment that includes controls for the power
circuit breaker that ties the step-up transformer into the PG&E transmission line. The
above equipment was installed as part of a previous project.
The proposed WTG towers may include an integral transformer or a pad-mounted
transformer at the base of the tower and circuit protection. The power, which would leave
each WTG transformer at a medium voltage, typically 34.5 kilovolts, would be
interconnected with adjacent WTGs. These joined circuits would convey power to the
Russell Substation via new underground electrical cable. Exhibit 2-6 illustrates a typical
cable and trench that convey the power to a splice box, which would then send the
combined power from multiple WTGs in a direct-buried trench within the “home run”
alignment (Exhibit 2-7). The home run alignment is the corridor containing cables that
would conduct electricity generated by the turbines to the Russell Substation. From
Solano 4 East, the new electrical lines would be placed within the home run easement,
then travel west to reach the Russell Substation; electrical lines along that part of the
home run alignment connecting with Solano 4 West would travel north to reach the
substation (Exhibit 2-2).
Approximately 17.1 miles of trenching would be required to install the collection and home
run lines for the Solano 4 Wind Project. All collection and home run lines would be
insulated underground and buried directly in accordance with California Public Utilities
Commission regulations. Designs would also meet the requirements of the National
Electrical Safety Code; Title 8 of the California Code of Regulations; Articles 35, 36, and
37 of the “High Voltage Electric Safety Orders”; the National Electrical Code (NFPA 70);
applicable interconnection standards; and related industry standards. The proposed
alignment for the power collection system has been selected on the basis of several
considerations and constraints:
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Exhibit 2-5

Typical Wind Turbine Generators
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Exhibit 2-6

Typical Trench Detail—Collections
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Exhibit 2-7

Trench Detail—“Home Run”
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•

Total length of power collection lines. The collection system route is designed to
minimize the distance between the WTGs and the Russell Substation’s generation
step-up transformer location and the transmission line’s designated
interconnection point.

•

Sensitive biological resources. The collection system route has been developed to
avoid or minimize impacts on waters of the United States, protected species, and
other sensitive natural features, to the extent feasible.

•

Existing underground systems. The collection system has been designed to avoid
as many crossings of other underground structures as possible.

2.5.7

Meteorological Towers

As part of the Solano 4 Wind Project, up to two meteorological towers would be installed
in the project area, one in Solano 4 East and one in Solano 4 West, to measure weather
and wind resources. The towers would be constructed to a height of up to 105 meters,
essentially comparable to the hub height of the WTGs selected for the project. They would
be constructed as freestanding towers (without guy wires). Each tower’s foundation would
either consist of three piers in a circle measuring approximately 5 feet in diameter or one
central foundation.
2.5.8

Russell Substation Upgrades

The existing Russell Substation has capacity to handle electricity generated by the
project. Improvements to the substation would be limited to installation of new disconnect
switches and the associated appurtenances to connect the home run feeders. All
improvements would occur within the footprint of the existing substation.
2.5.9

Roads

A number of existing and newly constructed roads as well as paved and gravel roads
would be used for construction and operation of the Solano 4 Wind Project. The roads
can generally be categorized either as transport roads, used to convey equipment to the
project area, or as access roads, which would be gravel roads leading to the WTGs and
used during construction and routine O&M. WTG components would likely be transported
by rail, offloaded to a yard, and loaded on tractor trailers for transport to the site. The
largest WTG component is the turbine blade. Thus, transport roads would consist of
existing local roads that meet minimum standards for roadway geometry (turning radius,
road width, and grade) to ensure clearance during swing-out of turbine blade tips (Exhibit
2-8).
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Source: Photograph by Vestas Americas in 2017

Exhibit 2-8

Clearance for Blade Tip Swing-out

Based on existing roadway geometry, the WTG components, including the blades, would
likely be transported to Solano 4 West via SR 12, then south on Shiloh Road to Collinsville
Road, and east on Talbert Lane or Stratton Lane. Trucks delivering WTG components to
Solano 4 East may take Birds Landing Road south to Montezuma Hills Road or Collinsville
Road to reach the project site (Exhibit 2-9). To transport the WTG blades to Solano 4
East, an alternative route to Montezuma Hills Road from Birds Landing Road may be
used consisting of a road through private land adjacent to Solano 4 East.
It may be necessary to improve existing public roads or use areas adjacent to the roads
during construction to accommodate transportation of material. These improvements
could be temporary or permanent, depending on the agreement. If such improvements
are required, SMUD or the project contractor would consult with the Solano County Public
Works and Building divisions, as needed. Temporary improvements would be restored to
grassland, grazing lands, or other agricultural uses, as required, after completion of the
project.
Approximately 5.5 miles of new access roads would be constructed and 3 miles of roads
would be improved to access the new WTGs within the project boundary. The new access
roads would have a minimum width of 16 feet and would be sited along existing contours
to ensure safe passage of heavy construction equipment. Roadways would be wider in
some areas to accommodate the turning radius necessary to bring WTG components to
their specific locations by truck. Where a road crosses a drainage, reinforced concrete
culverts would be placed in the drainage and reinforced with concrete headwalls, then
covered with soil and compacted gravel. Riprap and straw wattle or similar appropriate
materials would be installed downstream, to avoid erosion, if necessary. The surface and
embankment or subgrade of new roads would be designed with appropriate materials,
gradation, thickness, soil stabilization, and/or auxiliary support (e.g., geotextile and/or
geogrid) specifically for the site and anticipated weather conditions. improvements would
total approximately 14.2 acres.
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Exhibit 2-9

Access Roads and Transport Routes Map
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2.6
2.6.1

Construction Methods and Schedule
Decommissioning of Solano Phase 1

Decommissioning of the Solano Wind Project, Phase 1, would involve removing the
turbines and pad-mounted electrical equipment. The foundations would be abandoned in
place by removing the foundations several feet below ground surface and backfilling the
hollow foundations with fill or slurry. Direct-buried cables would be abandoned in place,
and pads and access roads that are no longer needed would be reclaimed and restored
to match the surrounding land use. The V-47 turbines would be dismantled and hauled
off-site to be recycled or sold for reuse.
2.6.2

Site Preparation and Access

Construction crews, materials, and equipment would access the project site primarily by
using SR 12 and either traveling along Birds Landing Road from Rio Vista, or traveling
south on Shiloh Road and Collinsville Road from Fairfield. Construction of the project
would involve ground-disturbing activities, including grading and vegetation clearing in
conjunction with the construction of necessary work areas, structure foundations, and
access/spur roads.
The project may require SMUD contractors to widen existing public roads so material can
be transported to the project site safely. Disturbance of public roadways would require
SMUD or the contractor to obtain an encroachment permit from Solano County or the
California Department of Transportation, depending on the road under consideration.
Construction of new access roads within the project boundary would also be required to
reach foundation pads. No soil would be exported as part of the grading operation.
The project would require two laydown areas totaling about 10 acres to store construction
equipment and materials as they arrive on-site. The project would also use two existing
gravel areas totaling about 4 acres for job trailers, vehicle parking, and staging.
Preparation for the laydown would include clearing and grubbing the existing vegetation,
then grading the surface to be flat for a safe work environment and compacted gravel as
required. At the completion of construction activities, staging areas would be returned to
pre-project conditions. Sections of the new access roads would be reduced in width to
that required to support operations and maintenance activities and would be revegetated
with an appropriate seed mix. Native seed mix would be used except where
nonaggressive nonnatives would provide additional value for wildlife habitat and would
not become invasive in native communities. Areas that traditionally have been dry
cropped may be planted in these crops.
Before the start of ground disturbance, SMUD would obtain coverage under the State
Water Resources Control Board’s General Permit for Storm Water Discharges Associated
with Construction Activity Order No. 2009-0009-DWQ. Appropriate best management
practices would be developed for each activity that has the potential to degrade
surrounding water quality through erosion, sediment runoff, and other pollutants. These
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best management practices would then be implemented and monitored throughout the
project by a qualified storm water pollution prevention plan practitioner.
2.6.3

Wind Generator Turbines

Each wind turbine would occupy approximately 184,727-square feet of land to provide
space for temporary work areas, a laydown area for stockpiling material and equipment,
a crane pad, access ramp and the foundation footprint. Typically, temporary work areas
would be directly adjacent to the site access roads or would encompass a portion of the
permanent access roads to be constructed at the individual turbine sites. Each work area
would include a crane mobilization area and the final footprint of the wind turbine. Before
use, each work area would be cleared, graded, and compacted to the specifications of
the turbine manufacturer. The portion of the work area within 45 feet of the turbine would
be maintained as a permanent work pad once construction has been completed, to
facilitate operation and maintenance of the turbines. The remaining portion of the work
area would be revegetated after construction and returned to preconstruction uses.
Tower foundations would be supported by a reinforced concrete gravity base that would
be cast in place. The foundations would have a diameter of approximately 72 feet and an
approximate depth of 10 feet. Each gravity base foundation would require excavation and
removal of approximately 2,365 cubic yards of soil, to allow construction. Depending on
soil characteristics, a gravity base mat may be needed, which would require an additional
1,275 cubic yards of earthwork. Most of the removed soil would be replaced on top of the
foundation after construction is completed. Construction of tower foundations and
associated structures would require delivery and placement of aggregate base,
reinforcing steel, and concrete. A crane would be used to construct each WTG; therefore,
the project is expected to include construction of a crane pad and laydown area adjacent
to each WTG foundation. The sources of aggregate, cement, sand, and water (and/or
ready-mix concrete) would be determined when SMUD selects the project’s construction
contractor(s). Depending on the volumes required, concrete could be supplied from onsite or off-site concrete batch plants.
All excavated materials would be temporarily stockpiled in the turbine work area. If
needed for foundation construction, a mud mat would be placed to help stabilize and level
the excavation. The base mat rebar would then be placed in the excavation along with
the pedestal insert, which includes the embedment plate and anchor bolts. The top mat
rebar and required conduit would then be installed and the foundation concrete would be
placed. After the concrete foundation has cured, crews would backfill the excavation with
stockpiled native materials and/or engineered fill, based on the manufacturer’s
specifications. The base of the turbine would then be leveled using shims, and a final
layer of grout would be placed. Any remaining stockpiled materials would be spread
evenly over the turbine work area. The turbine assembly work area, including the crane
pad, would then be covered with a layer of crushed aggregate, similar to the permanent
access roads to be constructed for each turbine.
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On completion of the foundation and work area the pad would be ready for the WTG.
Turbine components would arrive sequentially in several pieces. The first step in
assembly would be the installation of the tower base. The tower base would be positioned
using a crane and then bolted to the turbine foundation. Following the turbine base, the
additional tower sections and nacelle would be installed using a crane positioned in the
turbine work area once the grout has been confirmed to be of sufficient strength. The
three turbine blades would then be attached to the hub on the ground. A crane would lift
the hub and blades into place. In some instances, a small crane may be used to provide
stability and support during lifting operations. The hub and blades would then be attached
to the nacelle and final electrical assembly would be completed. Alternatively, the hub
and nacelle may be installed on top of the tower and each blade individually installed on
the hub. The WTGs are anticipated to be delivered and erected over a 7-month period.
2.6.4

Underground Collection System

The Solano 4 Wind Project is expected to require installation of four underground
collection lines extending from the junction box adjacent to the last turbine in the
respective collection string to the appropriate Russell Substation disconnect switch. Two
lines each would run from Solano 4 East and Solano 4 West. Each line would be buried
in a separate trench measuring approximately 2 feet wide by 4 feet deep and spaced at
least 12 feet apart. Home run cables would be placed on bedding material and compacted
native soil would be used to backfill the trenches. Electronic markers would be placed
every 500 feet along straight runs and at corners. Trenching for the underground
collection system would extend approximately 18 miles around the site, disturbing
1,520,640 cubic feet of soil. Trenching and placement of underground collection and
home run lines would occur over a period of 3 months.
2.6.5

Clean-up and Restoration

After the completion of the turbine construction, SMUD or its contractor would remove all
construction waste and dispose of it properly in accordance with all applicable federal,
state, and local laws regarding solid and hazardous waste disposal. Construction waste
would be transported to either the Potrero Hills Landfill in Suisun City or the Hay Road
Landfill in Vacaville. All remaining stockpiled native materials either would be spread onsite or hauled off-site. Non-native plant materials would be removed. Disturbed areas at
each turbine work site would be restored, graveled, or used for maintenance and
equipment staging during operation. Access roads would be narrowed to the widths
required for operation and maintenance of the project. The widened road area and staging
and laydown areas would be returned to pre-project conditions and revegetated with an
appropriate seed mix. Native seed mix would be used except where nonaggressive
nonnatives would provide additional value for wildlife habitat and would not become
invasive in native communities.

Page 2-24

Solano 4 Wind Project EIR

July 2019

2.6.6

Typical Construction Equipment

Table 2-3 lists the types of equipment SMUD’s construction contractors would use to
construct the facility.
Table 2-3

Typical Construction Equipment for Wind Energy Facilities

Equipment

Use

Dozer

Road and pad construction

Grader

Road and pad construction

Water trucks

Compaction; erosion and dust control

Compacter

Road, trench and pad compaction

Backhoe

Excavation of trenches for underground utilities

Cable trenching machine

Excavation of trenches for underground utilities

Loader/skid steer

Movement and transport of soils and other construction
debris/equipment

Rollers

Compaction; erosion and dust control

Concrete and pump truck

Placement of tower foundations

Heavy and intermediate
cranes

Off-loading and erection of towers, nacelles, and rotors

Semi-trailer trucks

Delivery of towers, nacelles, rotors, and other equipment

Truck-mounted drilling rig

Drilling tower foundations

Rough terrain forklift

Lifting of equipment

Pickup trucks

General use and hauling of employees and equipment to and from
site

Source: Data provided by SMUD in 2018

2.6.7

Schedule

SMUD anticipates that the Board of Directors would consider the project for possible
certification and approval in Fall 2019, and that permit applications would be submitted to
regulatory agencies to prepare for project construction starting in 2020. SMUD would
conduct a procurement process and select the WTG supplier after the CEQA process is
completed. After this period, SMUD contractors would spend approximately 2 months
decommissioning the existing WTGs at Solano 4 East. SMUD contractors would spend
approximately 4 months constructing roads, 3 months installing the home run cables, and
6 months constructing the foundations. Turbine delivery, construction of WTGs and
ancillary facilities, and commissioning is expected to take 6 months, depending on
weather and availability of equipment. Preliminary restoration of the temporary work areas
is expected to take 3 months. Project cconstruction would take between 17 and 20
months. SMUD anticipates the project would become operational in 2022.
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2.7
2.7.1

Operation and Maintenance Activities
Employment and On-Site Workforce

Construction of the Solano 4 Wind Project would proceed after certification of the final
EIR and approval of all permits. On-site construction activities would be restricted to 6
a.m. to 7 p.m., Monday through Friday, and 7 a.m. to 6 p.m. on Saturday and Sunday,
with only crane mobilization and transportation of heavy components occurring during the
nighttime hours. To minimize disruption to traffic patterns, transportation of oversized
project components would be conducted at night. Approximately 70 people would be
employed during construction.
2.7.2

Maintenance Activities

At the completion of project construction, SMUD contractors would operate and maintain
the WTGs and associated facilities. The project would employ approximately five full-time
staff members to provide periodic maintenance and monitoring of the project area. The
employees would work normal work shifts, from approximately 6 a.m. to 5 p.m., except
during emergency situations, in which case additional hours might be necessary. The
WTGs would receive routine maintenance to maximize their performance and prevent
future mechanical problems. SMUD would follow an O&M protocol outlining routine WTG
maintenance and inspection activities. These activities would include the maintenance
program recommended by the WTG manufacturer. Each WTG would undergo scheduled
maintenance every 6 or 12 months, depending on the WTG, and would require an
average of 40–50 manhours of scheduled mechanical and electrical maintenance per
year. O&M personnel would perform routine maintenance, including periodically replacing
lubricating fluids and checking parts for wear. In addition to mechanical maintenance, all
roads, pads, and trenched areas would be inspected and maintained regularly to minimize
erosion. Maintenance activities associated with the new access roads and other new
facilities would be incorporated into the existing land management plan for the overall
Solano Wind Project.
The project’s supervisory control and data acquisition system would continuously monitor
facilities in the project area. Each WTG would be equipped with monitors to indicate the
major aspects of operation. If any operational control were to fall outside of the designed
limits, alarm systems would activate and the appropriate personnel would be dispatched
to address the issue.

2.8

Decommissioning

SMUD is committed to long-term generation of renewable energy in the WRA. At the end
of this project’s operational life, SMUD would likely repower the Solano 4 Wind Project
using current industry technology, or would remove the turbines and restore the project
to conform with the surrounding land use. Decommissioning the project would involve
removing the turbines and pad-mounted electrical equipment, abandoning the
foundations in place by removing the foundations several feet below ground surface, and
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backfilling the hollow foundations with fill or slurry. Direct-buried cables would be
abandoned in place, and pads and access roads that are no longer needed would be
reclaimed and restored to match the surrounding land use. If the project is repowered,
old turbines would be dismantled and removed, and new turbines and associated
equipment, collection lines, and home run lines would be constructed or installed. Access
roads would be constructed to accommodate the new project layout. This future action
would be evaluated under a new CEQA review and in compliance with applicable laws
and regulations.

2.9
2.9.1

Intended Uses of the EIR
Decision Making

SMUD is the lead agency for approval of the Solano 4 Wind Project and certification of
the EIR. The lead agency cannot certify the EIR and approve a project if it identifies one
or more significant impacts, unless the agency makes one or more written findings in a
statement of overriding considerations for each of those significant impacts, as specified
in Section 15091 of the State CEQA Guidelines. A statement of overriding considerations
provides specific reasons why the benefits of a proposed project outweigh its adverse
effect(s).
SMUD must make the following decisions regarding the project:
•

whether to certify the EIR;

•

whether to approve the project and adopt a mitigation monitoring and reporting
plan; and

•

to adopt a statement of overriding considerations, if required.

If the Solano 4 Wind Project is approved, the SMUD Board of Directors would issue one
or more solicitations for contractors to supply, site, and prepare final engineering drawings
for the project. The board would approve contract(s) with the selected contractor(s) to
complete the design.
2.9.2

Responsible and Trustee Agencies Expected to Use the EIR

The Solano 4 Wind Project would be developed, carried out, and approved, owned, and
operated by SMUD. Responsible and trustee agencies with potential permitting or
approval authority over the project, or elements thereof, would have the opportunity to
review this draft EIR during the public review period, and would be able to use this
information when considering issuance of any permits required for the project. Table 2-4
lists the federal, state, and local agencies that may have jurisdiction over specific activities
associated with the project.
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Table 2-4

Other Agency Permits and Approvals Required for the Proposed Project

Agency Name

Type of Permit

Purpose

Federal
Federal Aviation
Administration

Notice of proposed
construction or alteration

Provide notification regarding structures
taller than 200 feet for potential hazards to
air navigation.

U.S. Army Corps of
Engineers

Clean Water Act Section
404 permit

Allow fill or dredging in waters of the United
States and wetlands.

State Historic
Preservation Office

Section 106 of the National
Historic Preservation Act
consultation

Comply with requirements of the Clean
Water Act Section 404 permit; address the
potential for effects on cultural resources.

U.S. Fish and Wildlife
Service

Biological opinion or
consultation

Comply with requirements of the Clean
Water Act Section 404 permit; address the
potential for take of threatened or
endangered species.

Special purpose utility
permit

Authorize utilities to collect, transport, and
temporarily possess migratory birds found
dead on utility property, structures, and
rights-of-way for mortality monitoring
purposes.

State Water Resources
Control Board

Clean Water Act Section
402, construction
stormwater permit

Prevent discharge of construction-related
pollutants to waters of the United States.

San Francisco Bay
Regional Water Quality
Control Board

Clean Water Act Section
401, water quality
certification

Prevent the discharge of constructionrelated pollutants to waters of the United
States.

California Department of
Fish and Wildlife

Streambed alteration
agreement

Allow the project to alter a bank or
streambed located in California.

California Department of
Transportation

Haul truck and overload
permit

Permit oversize trucks to travel on local
roadways.

Encroachment permit

Meet local requirements for access road
entrances within public rights-of-way and
widening of any public road.

State

Local
Solano County
Department of Resource
Management

Source: Data compiled by AECOM in 2018
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3

Environmental Setting, Impacts, and Mitigation Measures

This chapter is organized by environmental resource category. Each resource category
is organized to provide an integrated discussion of existing environmental conditions (the
regulatory setting and environmental setting), potential environmental effects (direct and
indirect impacts), and measures to reduce significant effects, where feasible, of
construction and operation of the Solano 4 Wind Project.
Cumulative and growth-inducing impacts are discussed in Chapter 4, “Cumulative
Impacts,” and Chapter 5, “Other CEQA Sections,” respectively.

Approach to the Environmental Analysis
In accordance with Section 15126.2 of the State CEQA Guidelines (California Code of
Regulations, Title 14), this draft EIR identifies and focuses on the significant direct and
indirect environmental effects of the project, giving due consideration to both short-term
and long-term effects. Generally speaking, short-term effects are those associated with
construction, and long-term effects are those associated with facility operations. As
described in Chapter 1, “Introduction,” topics removed from further consideration are
identified in Section 5.1, “Effects Found Not to Be Significant,” in Chapter 5.
The remainder of this chapter addresses the following resource topics:
•
•
•
•
•
•
•
•
•
•
•

Section 3.1, “Aesthetics”
Section 3.2, “Air Quality”
Section 3.3, “Biological Resources”
Section 3.4, “Archaeological, Historical, and Tribal Cultural Resources”
Section 3.5, “Geology and Soils”
Section 3.6, “Greenhouse Gas Emissions and Energy”
Section 3.7, “Hazards and Hazardous Materials”
Section 3.8, “Hydrology and Water Quality”
Section 3.9, “Land Use”
Section 3.10, “Noise”
Section 3.11, “Transportation”

Sections 3.1 through 3.11 follow the same general format:
Regulatory Setting presents the laws, regulations, plans, and policies that are relevant
to each issue area. Federal, state, and local regulations are each discussed as
appropriate.
Environmental Setting presents the existing environmental conditions at the project site
and in the surrounding area as appropriate, in accordance with Section 15125 of the State
CEQA Guidelines. This setting generally serves as the baseline against which
environmental impacts are evaluated. The extent of the environmental setting area
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evaluated (the project study area) differs among resources, depending on the locations
where impacts would be expected. For example, air quality impacts are assessed for the
air basin (macroscale) and the site vicinity (microscale), whereas noise impacts are
assessed for the project site vicinity only.
Environmental Impacts and Mitigation Measures identifies the thresholds of
significance used to determine the level of significance of the environmental impacts for
each resource topic, in accordance with the State CEQA Guidelines (Sections 15126,
15126.2, and 15143). The thresholds of significance used in this draft EIR are based on
the checklist presented in Appendix G of the State CEQA Guidelines; best available data;
and regulatory standards of federal, state, and local agencies. The level of each impact
is determined by comparing the effects of the project to the environmental setting. This
subsection also describes key methods and assumptions used to frame and conduct the
impact analysis, as well as issues or potential impacts not discussed further (issues for
which the project would have no significant impact).
Project impacts are organized numerically in each subsection (e.g., Impact 3.1-1, Impact
3.1-2, Impact 3.1-3). A bold-font impact title, an impact summary, and the impact’s level
of significance precede the discussion of each impact. The discussion following the
impact summary includes the substantial evidence to support the significance conclusion
for the impact.
The draft EIR must describe any feasible measures that could avoid, minimize, rectify,
reduce, or compensate for significant adverse impacts, and the measures are to be fully
enforceable through incorporation into the project and adoption of a mitigation monitoring
and reporting plan (Public Resources Code Section 21081.6[b]). Mitigation measures are
not required for impacts that are found to be less than significant. Where feasible
mitigation for a significant impact is available, the mitigation measure is described after
the impact, along with its effectiveness at addressing the impact. Each identified
mitigation measure is labeled numerically to correspond with the number of the impact
that would be mitigated by the measure. Where sufficient feasible mitigation is not
available to reduce an impact to a less-than-significant level, or where SMUD lacks the
authority to ensure that the mitigation is implemented when needed, the impact is
identified as being “significant and unavoidable.”

Terminology Used In the EIR
This draft EIR uses the following terms to describe the level of significance of impacts
identified during the environmental analysis:
Significant and Unavoidable Impact: An impact that exceeds the defined threshold of
significance and cannot be eliminated or reduced to a less-than-significant level through
implementation of feasible mitigation measures.
Potentially Significant Impact: An impact that exceeds the defined thresholds of
significance, and can be reduced to a less-than-significant level through implementation
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of feasible mitigation measures. If feasible mitigation measures are not available or would
not reduce the magnitude of the impact below the threshold of significance, the impact
would be determined to be significant and unavoidable.
Less-than-Significant Impact: An impact that does not exceed the defined thresholds
of significance, or that would be potentially significant but can be eliminated or reduced
to a less-than-significant level through implementation of feasible mitigation measures.
No Impact: The conclusion reached when the analysis of an environmental issue
determines that the project would have no effect on the issue. In this case, the impact
analysis states that the proposed Solano 4 Wind Project would have “no impact” and no
further analysis is presented.
Cumulative Impacts: As defined by Section 15355 of the State CEQA Guidelines, “two
or more individual effects which, when considered together, are considerable or which
compound or increase other environmental impacts.” CEQA requires that the impact
analysis discuss cumulative impacts when the “project’s incremental effect is cumulatively
considerable… [or] … provide a basis for concluding that the incremental effect is not
cumulatively considerable” (State CEQA Guidelines, Section 15130[a]).
Mitigation Measures: The State CEQA Guidelines (Section 15370) define mitigation as:
(a) avoiding the impact altogether by not taking a certain action or parts of an action;
(b) minimizing impacts by limiting the degree of magnitude of the action and its
implementation;
(c) rectifying the impact by repairing, rehabilitating, or restoring the affected
environment;
(d) reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action; and
(e) compensating for the impact by replacing or providing substitute resources or
environments.
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3.1.

Aesthetics

Visual resources are defined as the natural and human-built features of the landscape
that can be seen and that contribute to an attractive landscape appearance and the
public’s enjoyment of the environment.
This section describes the existing visual resources on the project site and within the
surrounding area and provides an assessment of potential changes to those conditions
that would result from implementation of the project. Effects of the project on the visual
environment are generally defined in terms of the project’s physical characteristics and
the potential visibility of those changes (including changes in lighting and glare), the
extent to which the project would change the perceived visual character and quality of the
visual environment where it is located, and the expected level of sensitivity of the viewing
public in the area.
3.1.1.

Regulatory Setting

Federal
Federal Aviation Administration
The Federal Aviation Administration (FAA) has strict notification policies and standards
for marking and lighting structures to promote aviation safety. FAA Advisory Circular
70/7460-1L (FAA 2018) is dedicated to marking and lighting wind turbine farms (defined
as wind turbine developments containing three or more turbines of heights more than 200
feet above ground level). The project is required to comply with the relevant Chapters of
FAA 2018.
State
California Scenic Highway Program
The California Department of Transportation (Caltrans) manages the California Scenic
Highway Program. The goal of the program is to preserve and protect scenic highway
corridors from changes that would affect the aesthetic value of the land adjacent to the
highways. No highways in Solano County in the project vicinity are designated as state
scenic highways. However, State Route (SR) 160 in Sacramento County is designated
as a state scenic highway. Portions of SR 160 lie within one mile of the project area. SR
160 parallels the Sacramento River and is designated scenic between the Contra
Costa/Sacramento County line and the south city-limit line for the City of Sacramento.
(Caltrans 2019)
Local
As discussed in Section 1.2, construction of facilities for the production of electrical energy
by a local agency like SMUD is exempt from County zoning and building ordinances
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(Section 53091 of the Government Code (Subdivisions d and e). The following policies
are provided for the purpose of disclosure, and to allow informed decision-making
Solano County General Plan
The Solano County General Plan (2008) Resources Element includes the following
policies and implementation program that apply to the project:
Scenic Resources Section
•

Policy RS.P-35: Protect the unique scenic features of Solano County, particularly
hills, ridgelines, wetlands, and water bodies.

•

Policy RS.P-36: Support and encourage practices that reduce light pollution and
preserve views of the night sky.

•

Policy RS.P-37: Protect the visual character of designated scenic roadways.

The Scenic Resources Chapter identifies three roadways in the project vicinity as scenic
roadways: State Route 12, State Route 113, and Grizzly Island Road (Solano County
2008).
Energy Resources and Conservation Section
•

Policy RS.P-53: Enable renewable energy sources to be produced from resources
available in Solano County, such as solar, water, wind, and biofuels to reduce the
reliance on energy resources from outside the county.

•

Policy RS.P-58: Require the siting of energy facilities in a manner compatible with
surrounding land uses and in a manner that will protect scenic resources.
o Program RS.I-37: Amend and maintain the Zoning Ordinance to guide the
siting of commercial, nonaccessory wind turbine installations. Include the
following standards into the ordinance (excerpt):


3.1.2.

Require a setback of 1/4 mile from the right-of-way of any scenic
roadway.

Environmental Setting

Aesthetic resources are generally defined as both the natural and built features of the
landscape that contribute to the public’s experience and appreciation of the environment.
Therefore, the environmental setting consists of the quality and character of the site and
its surroundings as well as sensitivity of viewers.
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Project Site and Surroundings
The project site is located in southeastern Solano County, west of the City of Rio Vista,
south of SR 12 within the Wind Resource Area (see Exhibits 2-1 and 2-2 in Chapter 2,
“Project Description”). The Montezuma Hills within the Wind Resource Area comprise an
agricultural landscape dominated by a series of smoothly rolling, contoured hills of similar
texture and size. The Wind Resource Area and the Solano 4 Wind Project site are defined
by SR 12 to the north, the Sacramento River and Sacramento–San Joaquin Delta to the
south, the Suisun Marsh to the west, and the City of Rio Vista to the east. Nearby and
adjacent land uses include dry-land farming, grazing, several small residential
communities, scattered rural residences, Travis Air Force Base (AFB), and existing wind
resource developments.
Sherman Island, Twitchell Island, and Brannan Island within the Delta and the cities of
Pittsburg and Antioch are located south of the Sacramento River within the viewshed of
the project.
Large-scale transmission towers and WTGs are established landscape elements within
the Montezuma Hills viewshed. The wind energy facilities listed in Table 3.1-1 occupy
approximately 88 percent of the Wind Resource Area’s acreage, and 970 WTGs operate
within the area.
Table 3.1-1

Operating Wind Energy Facilities in the Montezuma Hills Wind Resource
Area

Name and (Operator)
Shiloh I (Avangrid)
Shiloh II (EDF)
Shiloh III (EDF)
Shiloh IV (EDF)
EDF Renewable V (EDF)
Labrisa (EDF)
High Winds (NextEra)
Montezuma I (NextEra)
Montezuma II (NextEra)
Solano Wind Energy Project Phases 1, 2, and 3 (SMUD)
Mean Height

Number of WTGs
24
33
46
45
–
6
90
16
34
107
–

Maximum Height
of WTGs (feet)
390
413
410
410
–
340
350
415
428
410
396

Notes:
MW = megawatts; SMUD = Sacramento Municipal Utility District; WTG = wind turbine generator
The maximum height of a WTG is equivalent to the highest point of turbine blade tips above ground level.
Source: USGS 2019

The presence of these WTGs and other infrastructure facilities contributes to the area’s
visually distinctive landscape. The resulting scene can be viewed with varied responses.
On one hand, it can be observed as one in which the rural character has been lost or
diminished by the presence of prominent, highly visible, and dynamic structures.
Alternatively, the scene can be valued for the special visual interest it offers. For example,
the WTGs themselves can be considered to be visually interesting structures,
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representative of the technology that is available to produce renewable energy. The
strings of WTGs seen along the ridgelines can be viewed as delineating and emphasizing
the area’s topographic variations. The movement of the WTGs in the wind can be seen
as introducing an unusual kinesthetic aspect to the visual experience. To some members
of the public, the Montezuma Hills WTGs can be regarded as a point of interest that
demonstrates the viability of wind as a renewable energy resource.
Existing Project Site Visual Features
The project would be located along the Sacramento River in the Montezuma Hills, an
agricultural landscape dominated by a series of smoothly rolling, contoured hills of similar
texture and size. Developed features include existing WTGs, access roadways, and
power lines. Views from both the Solano 4 West and East project subareas consist of the
rolling hills and existing WTGs in the immediate foreground and middleground, to more
distantly the rivers and delta islands and the urban areas of Antioch and Pittsburg to the
south. Elevations on the project site range from approximately 4 feet to 230 feet above
mean sea level.
Except for the red obstruction lighting required by the FAA, lighting at the site is minimal
and typical of agricultural and rural areas. Existing sources of glare during the day include
windshields of vehicles, which are transient. Night-time glare is produced by traffic
traveling on local roadways.
As discussed previously, large-scale transmission towers and WTGs are established
landscape elements within the Montezuma Hills viewshed. (Table 3.1-1). The presence
of these WTGs and other infrastructure facilities contributes to the area’s visually
distinctive landscape.
Project Site Visibility
The general area from which the proposed project would be visible, known as the project
viewshed, includes close range and more distant viewing locations in the vicinity. The
viewshed for the project includes locations along public roadways within and bordering
the project area and within rural residential areas and urban communities. The project
site and WTGs would also be visible from numerous developed and undeveloped
recreation areas along the shorelines of the Sacramento River, Delta islands, Suisun
Marsh, and Suisun Bay.
Distance Zones
Distance zones are based on the position of the viewer in relationship to the landscape.
They are measured from one static point. There are three defined distance zones:
•

Foreground: 0.25 to 0.5 mile from the viewer

•

Middleground: Extends from the foreground zone to 3–5 miles from the viewer
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•

Background: Extends from middleground zone to infinity.

Surrounding Views of the Project Site
State Route 12
Views from SR 12 include foreground views of rolling grassland, scattered agricultural
structures, and rural residences. As shown in the existing-conditions exhibit for Viewpoint
3, below (Exhibit 3.1-3), views from this roadway include the Montezuma Hills area with
several existing wind projects and transmission lines. Under clear atmospheric conditions,
Mount Diablo appears in the backdrop. Motorists driving southeast along SR 12 toward
the town of Rio Vista traverse a roadway that gently rises and falls with the rolling hills,
often dipping down into road cuts that obscure views toward the project area. The nearest
WTG proposed by the project would be located within the Solano 4 East project subarea,
3.6 miles south of SR 12.
The Western Railway Museum on SR 12 offers scenic railroad trips on weekends and
during special events throughout the year (Western Railway Museum 2019). The nearest
WTGs on the project site (Solano 4 West and East) would be more than 7 miles to the
southeast of the railway museum. Railroad trips use a Sacramento Northern Railway
track route that runs south from the museum to the west of the project area. Passengers
on the railroad would have middleground views of the project area, which is 3 miles or
more away from the line. Views from the museum and track include several existing wind
projects, some of which would appear in front of the proposed project.
State Route 113
SR 113 runs north-south and terminates at SR 12. The site would be visible in the
distance for motorists traveling on SR 113 southbound from Interstate 80 (I-80) as they
approached SR 12. The nearest WTG associated with the project (Solano 4 East) would
be approximately 4 miles away from this intersection. Views from this location would
include rolling hills in the foreground, along with the Shiloh I wind project, the High Winds
project, enXco V projects, and WTGs previously constructed by SMUD. (SMUD 2007)
City of Rio Vista
The City of Rio Vista is approximately 4 miles east of the project area. Given the
intervening development and terrain, views of the project area could be constrained.
However, project facilities could be seen from some residential areas within the town.
Existing WTGs, as well as transmission lines, between the town and the project site would
be visible in the middleground from this location.
Montezuma Hills Road
Montezuma Hills Road, a winding two-lane roadway, lies to the north of the Solano 4
West project subarea, and transects the Solano 4 East subarea. The roadway passes
through rolling grass-covered hillsides and numerous existing wind energy facilities. Many
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of these wind projects would appear in the foreground views from this road. Several
isolated rural residences and other agricultural structures lie along this roadway in the
general project area.
Birds Landing Road/Birds Landing
Birds Landing Road, another winding two-lane rural road, lies more than 2.5 miles away
from the nearest proposed WTGs. Several isolated rural residences lie along this
roadway, as well as the community of Birds Landing at the intersection with Collinsville
Road, approximately 3.5 miles from the Solano 4 West project subarea. Birds Landing
Road passes through several existing wind energy facilities, and both foreground and
middleground views from this road would include WTGs and transmission lines.
Collinsville Road/Collinsville
Collinsville Road extends from Shiloh Road, approximately 3.5 miles north of the Solano
4 West subarea boundary, south to the Sacramento River. Collinsville is a small
residential community of approximately 15 homes located at the southern end of
Collinsville Road, on the edge of the Sacramento River, approximately 1 mile west of the
nearest WTG in Solano 4 West. Views from Collinsville would include wind energy
facilities previously developed by SMUD and the Shiloh I wind energy facilities, as well as
radio towers a half mile to the east (Exhibit 3.1-1). From Collinsville, views to the south
across the Sacramento River would encompass the stacks of a power plant in Pittsburg
and other large industrial structures.
Grizzly Island Road
The nearest portion of Grizzly Island Road is approximately 3.3 miles from the nearest
WTG within Solano 4 West. Travelers on this road would see marshland, flat grassland,
flat cropland, and rolling grassland in the foreground. Several previously developed wind
energy facilities would be visible from this roadway. The project area would appear in the
background of these existing projects.
State Route 160
SR 160 runs south and east of the project area on the opposite side of the Sacramento
River. Views from this highway corridor would encompass open grassland and riverfront
landscape scenery. The project area would be visible from a segment of SR 160
approximately 10 miles long between SR 12 and the Antioch Bridge. Portions of the route
would lie as close as 2.4 miles away from the nearest proposed new WTG. Exhibit 3.1-2
depicts views along SR 160. Views toward the north from SR 160 would include various
existing wind energy facilities.
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Exhibit 3.1-1 Existing View from Viewpoint 1: View North from Stratton Lane, East of Collinsville
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Exhibit 3.1-2 Existing View from Viewpoint 2: View Northwest from State Route 160
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West Sherman Island Road
West Sherman Island Road lies across the Sacramento River, southeast of the Solano 4
West project subarea, and runs along the top of the Sherman Island levee from SR 160
to the western edge of Sherman Island. The road is approximately 1.6 miles from the
nearest proposed WTG in the Solano 4 West subarea. A small residential community and
a recreational vehicle camp lie to the south of the road below the height of the levee. At
the western end of the road is the Sherman Island Wildlife Refuge and Recreation Area,
a public park that allows overnight and recreational vehicle camping as well as day use.
This area is heavily used by windsurfers accessing the Sacramento River. Views toward
the project area would be available along the length of this roadway and from the
recreation area. Tall shrubs and trees on the northern side of the levee would partially
screen some views. The levee would also partially screen views of the project area from
residences because they generally lie below the levee. Views to the north from West
Sherman Island Road would include various existing wind energy facilities.
Recreation Resources
The Delta in the project area hosts a variety of recreational resources, ranging from city
parks to state recreation areas. Table 3.1-2 describes recreation resources within the
viewshed of the project.
Table 3.1-2

Recreation Areas in the Vicinity of the Project Area

Recreation Area
Sandy Beach County Park and
Campground
Brannan Island State Recreation Area

Managing Agency
Solano County Parks and Recreation

California Department of Parks and
Recreation
Delta National Heritage Area
California Delta Protection Commission
Sherman Island County Park
Sacramento County
Lower Sherman Island Waterfowl Area California Department of Fish and
Wildlife
Antioch Dunes National Wildlife Refuge U.S. Fish and Wildlife Service
Barbara Price Marina Park
City of Antioch
Dow Wetlands Preserve
Dow
Browns Island Regional Shoreline
East Bay Regional Parks District
Riverview Park
City of Pittsburg

Distance from Nearest
Solano 4 WTG
(miles)
3.5
2.7
1.6
1.1
3.9
3.7
3.5
2.8
4.2

Note: WTG = wind turbine generator
Sources: Data from Solano County, California Department of Parks and Recreation, Sacramento County, CDFW, USFWS, City of
Antioch, Dow, EBRPD, and City of Pittsburg in 2019.

City of Antioch
The City of Antioch lies north of SR 160 along the San Joaquin River, approximately 3.9
miles south of the Solano 4 West project subarea. Views of the project area would be
available northward from the East Bay Regional Park District’s Antioch/Oakley Regional
Shoreline. This park is heavily used by the public for fishing and picnicking. Views from
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the public pier would encompass the Antioch Bridge as well as power plant stacks and
other industrial development to the west of the park. Views of the project area also would
be available from the waterfront promenade, adjacent to downtown Antioch. From some
locations along the promenade, mature vegetation on Kimball Island and the Sherman
Island Waterfowl Management Area would partially screen views toward the project.
Views from Antioch also would include portions of existing wind energy facilities.
City of Pittsburg
The City of Pittsburg lies west of the City of Antioch, approximately 4.6 miles from the
project area. Views of the Solano 4 West project subarea would be available to the
northeast from the Riverview Park, approximately 4.3 miles from the nearest planned
WTG within the Solano 4 West project subarea. Views from Pittsburg also would include
portions of existing energy facilities.
Viewer Groups and Sensitivity
Viewer groups in the Solano 4 project area predominantly consist of motorists traveling
along SR 12, SR 113, and SR 160; rural residents near the project site; urban residents
of Rio Vista, Antioch, and Pittsburg; and recreationists.
Viewer Sensitivity
Accepted visual assessment methods, including those adopted by the Federal Highway
Administration (FHWA) and other federal agencies, establish sensitivity levels as a
measure of public concern for changes to scenic quality. Viewer sensitivity, one of the
criteria for evaluating the significance of visual impacts, is generally divided into high,
moderate and low categories. The factors considered in assigning a sensitivity level
include viewer activity, view duration, viewing distance, adjacent land use, and any
special management or planning designation. Research on the subject suggests that
certain activities tend to heighten viewer awareness of visual and scenic resources, while
others tend to be distracting (FHWA 2015). For example, recreational activities tend to
favor attention to scenery, while working at a construction site does not.
The project viewshed includes several types of concerned viewer groups. These groups
may overlap at times, but for the purposes of this discussion they are described
separately. These viewer groups include:
•

motorists on scenic SR 160, West Sherman Island Road, and Delta Island Levee
Roads;

•

motorists on scenic SRs 12 and 113 and Grizzly Island Road;

•

residents proximate to the project area, including residents of Birds Landing,
Collinsville, Sherman Island, and scattered rural residences;
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•

motorists on local roads including Montezuma Hills Road, Collinsville Road, and
Birds Landing Road;

•

visitors to and recreational users of the area, surrounding communities, or the
Sacramento River; and

•

residents in Rio Vista, Antioch, and Pittsburg.

Motorists on Scenic Highway State Route 160, West Sherman Island Road, and
Delta Island Levee Roads
The project area would be visible intermittently from almost 10 miles of SR 160 and from
locations along West Sherman Island Road and Delta Island Levee roads. At its closest,
the project would lie within 1.6 miles of these roadways, and it would be prominent in
middleground views from these locations. Because of the scenic designations of these
roadways, the sensitivity of drivers on these roadways is considered moderate to high.
Motorists on Locally Scenic Highways State Route 12 and State Route 113, and
Grizzly Island Road
The project area would be visible in the distance for portions of a 10-mile stretch of SR
12 and from limited portions of SR 113 and Grizzly Island Road. Although the project area
is 3 miles or more in the distance from these areas, the rural nature of these roadways,
the scenic designation of Grizzly Island Road, and the medium duration of the views
increase the sensitivity of this group from moderate to high.
Residents near the Project Area
Views from residential areas are long in duration, and the sensitivity of this group is
generally considered to be high.
Visitors to the Area
This group includes recreational users engaged in windsurfing, camping, fishing, and
boating. The estimated duration of views ranges from a few hours to several days.
Sensitivity of this group is considered high.
Motorists on Local Roads
Drivers on local roads include local residents and commuters and, to a lesser degree,
visitors. The duration of views from these roads is moderate. These roads are not
designated as scenic roadways and, to varying degrees, they pass through existing wind
energy facilities. Therefore, the sensitivity of this group is considered low to moderate.
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Viewpoints
Three viewpoints were selected as representative of the existing visual character of the
site. Each viewpoint is discussed below in terms of visual character and quality.
Visual quality depends on the following attributes:
•

Vividness: The extent to which the landscape is memorable, which is associated
with the distinctiveness, diversity, and contrast of visual elements.

•

Intactness: The integrity of visual order in the landscape and the extent to which
the existing landscape is free from nontypical visual intrusions.

•

Unity: The extent to which visual intrusions are sensitive to and in visual harmony
with the existing landscape.

The viewer’s distance from landscape elements plays an important role in the
determination of an area’s visual quality. Visibility and visual dominance of landscape
elements depend on their placement within a viewshed.
Viewpoint 1: View North from Stratton Lane, East of Collinsville
Viewpoint 1, shown in Exhibit 3.1-1, represents the view looking north from Stratton Lane,
approximately 1.1 miles east of Collinsville. The primary elements within the view include
an existing gravel roadway, a fence on the northern side of the roadway, trees and
existing WTGs in the middleground. The existing WTGs encroach on and stand out
against the sky. Rolling hills are visible in the middleground, and the view to the horizon
is largely unobstructed. The visual character is rural and agricultural.
Vividness is moderate because of the presence of WTGs and rolling hills, which make for
a somewhat distinctive visual combination. Intactness is moderately high because the
visual intrusions—the fence, road, and power lines—are consistent with a rural and
agricultural landscape, and do not substantially degrade the visual character. Unity is
moderate because the intrusions are in somewhat visual harmony with the landscape—
the rows of existing WTGs mimic the gentle curving of the rolling hills on the horizon.
Overall, scenic quality for this view is moderate.
This and other views from nearby (i.e., from residences in Collinsville and recreational
areas to the south) are experienced by residents and recreationists. Residents and
recreationists generally have high sensitivity.
Viewpoint 2: View Northwest from State Route 160
Viewpoint 2, shown in Exhibit 3.1-2, represents the view northwest from SR 160 near the
northeast corner of Sherman Island. The primary elements within the view are the top of
a levee and vegetation in the foreground, and the Sacramento River and the Montezuma
Hills in the middleground. Existing WTGs and powerlines can be seen along the ridgetops

Page 3.1-14

Solano 4 Wind Project EIR

July 2019

of the Montezuma Hills, and these features encroach into and stand out against the sky.
The visual character is primarily rural with some existing WTGs.
Vividness is high because the landscape is dominated by the distinct visual element of
the Sacramento River, the natural appearance of which makes the landscape memorable.
Intactness is moderate because the distant WTGs encroach into the natural landscape.
The river and sky throughout the view provide a visual coherence that is not disrupted by
the distant WTGs on ridgelines. The forms, colors, and vertical and horizontal lines
represent visual harmony, indicating high unity. Overall scenic quality for this view is high.
This and other views from nearby (i.e., from SR 160, Delta levee roadways, recreational
areas) are experienced by travelers and recreationists. Motorists generally have
moderately low sensitivity. Recreationists generally have high sensitivity.
Viewpoint 3: View South from State Route 12 near Olsen Road
Viewpoint 3, shown in Exhibit 3.1-3, represents the view looking southeast from SR 12.
The primary elements within this view are the existing WTGs extending through the
foreground to the middleground. Grazing lands and the sky are other visually dominant
components of the view at this location. The existing WTGs encroach into and stand out
against the sky. The visual character is a combination of rural and open space, although
the existing WTGs dominate this view.
The view presents an intrusion of an industrial landscape into the rural setting. Vividness
is high because the existing WTGs dominate the landscape and make it memorable.
Intactness is low to moderate because the WTGs encroach into the natural landscape.
The sky throughout the view provides visual coherence that is disrupted by the WTGs.
The forms, colors, and vertical and horizontal lines represent visual disharmony,
indicating low unity. Overall, scenic quality for this view is medium.
This view is experienced by motorists. Motorists on mainline roadways generally have
moderately low sensitivity.
3.1.3.

Environmental Impacts and Mitigation Measures

Project Characteristics
The project site is located within the Wind Resource Area in southern Solano County. The
proposed project area occupies 2,237 acres within the Montezuma Hills. Details about
the project design and layout are provided in Chapter 2, “Project Description”; Figure 2-2
shows the proposed project area. As noted in the description, the final WTG locations
would be determined upon completion of SMUD’s procurement process and selection of
the WTG supplier in late 2019 or 2020; however, the WTGs would be located within the
areas depicted in Figure 2-2.
With the Solano 4 Wind Project, SMUD would construct up to 22 new WTGs. Of these
new WTGs, up to 10 would be constructed in Solano 4 East and up to 12 in Solano 4
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West. The proposed project would have a net power production capacity of up to 91 MW,
resulting in a net increase in capacity at SMUD’s Solano Wind Project from the existing
230 MW to 306 MW (factoring in the elimination of 15 turbines from the current Solano 4
East project subarea). Associated access roads and collection lines would be installed to
support the new WTGs. Power generated by the new WTGs would be transmitted to the
existing Russell Substation on Montezuma Hills Road from new, underground directburied electrical cable extending from Solano 4 East and West to Russell Substation. The
power would be distributed from the substation via the adjacent Birds Landing Switching
Station through the existing 230 kilovolts (kV) Vaca–Dixon–Contra Costa transmission
line (two circuits), which runs through the Wind Resource Area.
Individual WTGs would have a maximum height of approximately 492 to 592 feet (150 to
180 meters) and a maximum rotor diameter of approximately 446 to 492 feet (136 to 150
meters). Figure 2-3 includes elevation drawings of potential WTG configurations that
could be selected for the project site. As indicated in Table 3.1-1, the maximum heights
of existing WTGs in the Wind Resource Area range from 340 feet to 428 feet, with a mean
height of 396 feet.
Methods and Assumptions
The assessment of the site’s visual characteristics and the viewer groups is based on
review of aerial photographs of the project site and photographs taken during a site visit
by AECOM in March 2019.
This visual resources impact analysis is based on visual simulations prepared by AECOM
in March 2019. Viewpoints for the simulations were selected to represent the most
common public places from which the project would be viewed. Digital photos were
entered into simulation modeling software and combined with conceptual engineering
drawings and assumptions provided by SMUD to create an electronic, three-dimensional
(3D) rendering of the project site. The simulations reflect a rendering of the project as if
seen by an observer standing or driving in the location where the source photo was taken.
The simulations illustrate the conditions on the project site at the completion of
construction.
To assess the visual changes, the following factors were considered:
•

specific changes in the affected visual environment’s composition and character;

•

extent to which the affected environment includes features that have been
designated in plans and policies for protection and/or special consideration;

•

numbers and types of affected viewers; and

•

duration of the affected view.
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Exhibit 3.1-3 Existing View from Viewpoint 3: View South from State Route 12 near Olsen Road
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Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact related to aesthetics if it would:
•

have a substantial adverse effect on a scenic vista;

•

substantially damage scenic resources, including, but not limited to, trees, rock
outcroppings, and historic buildings within a state scenic highway;

•

in nonurbanized areas, substantially degrade the existing visual character or
quality of public views of the site and its surroundings, (Public views are those that
are experienced from publicly accessible vantage points.) If the project is in an
urbanized area, would the project conflict with applicable zoning and other
regulations governing scenic quality; or

•

create a new source of substantial light or glare that would adversely affect day or
nighttime views in the area.

Impact Analysis
Impact 3.1-1: Project impacts on scenic vistas and potential for substantial
degradation of existing visual character or quality of public views of the site and
surroundings, including those within the viewshed of a state or locally designated
scenic highway.
Project decommissioning, construction, and eventual decommissioning activities would
be visible to motorists, recreationists, and residents near the project site; however, these
changes in views would be temporary. Placement and operation of WTGs under the
Solano 4 Project reduces the number of WTGs operating onsite but places taller WTGs
in replacement. Views would remain of a utility scale wind energy facility and any
permanent change in views would be incremental. Under either condition WTGs are the
dominant visual feature. The greatest visual change would be seen from Collinsville and
West Sherman Island. Therefore, the project would not result in a substantial degradation
of visual character. This impact would be less than significant.
Decommissioning and Construction
Decommissioning and project construction activities would occur over approximately 14
months. Equipment storage and construction activities would be visible on-site to nearby
viewers during that time. Detailed construction plans and specifications for the proposed
project have not yet been developed. However, the decommissioning of existing facilities
and foundations and project construction would involve ground-disturbing activities,
including grading and vegetation removal during construction and improvement of new
and existing on-site access roads, collection line and homerun trenching, and foundation
installation for the WTGs and meteorological towers. Construction and eventual
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decommissioning would require typical equipment, such as scrapers, a mobile crane,
water trucks, and other heavy equipment. Residential viewers in Collinsville and
recreationists on West Sherman Island and other similar viewpoints would see
intermittent construction activities in certain parts of the project site, based on the viewer
location, activity location, and intervening topography. The presence of construction
equipment, as well as storing equipment onsite, would be visually consistent with
equipment used for maintenance of existing WTGs in the area. Overall, construction and
eventual decommissioning activities would be temporary and short term, no viewers
would be able to see the entire project site, and many viewers along adjacent local
roadways are of moderately low to low sensitivity. Therefore, this impact would be less
than significant.
Operation
Potential impacts from project operation are analyzed below for the three representative
viewpoints previously described (as shown in the exhibits throughout this chapter) and
the other residential, recreational, or travelling viewers defined above, as summarized in
Table 3.1-3. The analysis focuses on viewer sensitivity and changes to visual quality via
changes in vividness, unity, and intactness.
Viewpoint 1: View North from Stratton Lane, East of Collinsville
The existing view from Viewpoint 1 is shown in Exhibit 3.1-1. The visual simulations of
the project from this viewpoint are shown in Exhibit 3.1-4 and Exhibit 3.1-5. The
simulations show the proposed WTGs following the rolling topography of the site. Existing
WTGs would appear in the middleground, behind the proposed Solano 4 WTGs. Because
of their nearness and height, the new WTGs would be more prominent than the existing
WTGs. The mean height for the existing WTGs is 396 feet; the mean height for the largest
of the WTGs proposed for the Solano 4 Wind Project (150 meter WTG) is 592 feet. This
would represent a 50 percent increase in the height of WTGs seen from this location.
Grazing lands and rolling hills are visible surrounding the WTGs.
The new WTGs would be consistent with the existing industrial element associated with
the WRA. Viewers would primarily be residents of Collinsville and recreationists south of
the Sacramento River, both groups of which have high sensitivity and would be exposed
to views of long duration. However, given the WRA is home to hundreds of WTGs, the
project would not substantially reduce the intactness and unity of this viewpoint, and this
change would not substantially reduce the visual character. Changes in views from
Viewpoint 1 would therefore be less than significant.
Viewpoint 2: View Northwest from State Route 160
The existing view from Viewpoint 2 is shown in Exhibit 3.1-2. This viewpoint is a proxy for
views from West Sherman Island Road and various recreation facilities as described
above in Table 3.1-2. Distances from these viewpoints to planned Solano 4 WTGs range
from 1.1 to 4.2 miles.
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Viewer Summary of the Project Area

Viewer Location
SR 12
SR 12/Olsen Road
Western RR Museum
Western RR Museum
Tracks
SR 113
Rio Vista
Montezuma Hills Road
Birds Landing Road
Birds Landing
Collinsville Road
Collinsville
Grizzly Hills Road
SR 160
West Sherman Island Road
Sacramento County Delta
Island levee roads
Recreational Resources
(Table 3.1-2)
Antioch
Pittsburg

Distance from
Nearest WTG
(miles)
3.6
3.0
7.0

Distance Zone
Middleground
Middleground
Background

Type of Viewer
Motorists
Motorists
Recreationists

Sensitivity
Moderate to High
Moderate to High
Moderate

Scenic Designation
Solano County
Solano County
–

3.0

Middleground

Recreationists

Moderate to High

–

4.0

Middleground

Moderate to High

4.0

Middleground

0.0
2.5
3.5
1.0
1.0
3.3

Foreground
Middleground
Middleground
Middleground
Middleground
Middleground

2.4

Middleground

1.6

Middleground

2.0 to 2.75

Middleground

Motorists
Residents,
Recreationists
Motorists
Motorists
Residents
Motorists
Residents
Recreationists
Motorists,
Recreationists
Motorists,
Recreationists
Motorists,
Recreationists

1.1 to 4.2

Middleground

Recreationists

High

–

3.9
4.6

Middleground
Middleground

Residents
Residents

Moderate
Moderate

–
–

Solano County

Moderate to High

–

Low to Moderate
Low to Moderate
Moderate to High
Low to Moderate
Moderate to High
Moderate to High

–
–
–
–
–
Solano County

Moderate to High

State

Moderate to High
Moderate to High

–
Sacramento County

Notes: RR = Railroad; SR = State Route; WTG = wind turbine generator
Source: Data compiled by Planning Partners in 2019.
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Visual simulations of the project from this viewpoint are shown in Exhibit 3.1-6 and Exhibit
3.1-7. Though not shown in the visual simulations for Viewpoint 2, the project includes
installation of new WTGs up to approximately 592 feet in height (see Exhibit 2-3 in
Chapter 2, “Project Description”).
For closer recreational viewers (e.g., those on West Sherman Island and other nearby
recreation venues), vividness would be altered by the introduction of taller visual elements
or patterns. This change would be offset by decommissioning of the existing Phase 1
WTGs such that moderate visual intactness and unity of the visual landscape is
maintained. Views of the river and sky that dominate the visual setting in the area provide
visual coherence that would not be affected by the Solano 4 Wind Project. Recreation
viewers are considered to have high sensitivity to visual change. For these reasons,
changes in views from Viewpoint 2 and other nearby recreation venues would be less
than significant.
Viewpoint 3: View South from State Route 12 near Olsen Road
The existing view from Viewpoint 3 is shown in Exhibit 3.1-3, and visual simulations of the
project from this viewpoint are shown in Exhibit 3.1-8 and Exhibit 3.1-9. This viewpoint
represents typical conditions as seen from SR 12 and SR 113.
The view presents an intrusion of an industrial landscape into the rural setting. Vividness
is high because the existing WTGs dominate the landscape and make it memorable.
Intactness is low to moderate because the WTGs encroach into the natural landscape.
The sky throughout the view provides visual coherence that is disrupted by the WTGs.
The forms, colors, and vertical and horizontal lines represent visual disharmony,
indicating low unity. Overall, scenic quality for this view is medium.
The simulations show barely-noticeable changes on the horizon from implementation of
the project. Given the distance between viewers and proposed new WTGs, the increased
height of the WTGs would be barely perceptible to the travelling public. The remainder of
the view would be unchanged.
The project would be barely visible in Viewpoint 3 and would be therefore nearly
unnoticeable to the viewer. As a result, the vividness, intactness, and unity of the view
would remain moderately low, low, and low, respectively. The visual character of this
viewpoint would remain the same with the project. As a result, changes in views from
Viewpoint 3 would be less than significant.
Post-decommissioning
As described in Chapter 2, “Project Description,” the project would be decommissioned
at the end of its useful life (anticipated to be 30 to 35 years or more). Active
decommissioning activities would be similar to construction activities and, therefore,
impacts resulting from these activities are discussed together, above. Following
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Exhibit 3.1-4 Simulated Conditions from Viewpoint 1—150 meter Turbine
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Exhibit 3.1-5 Simulated Conditions from Viewpoint 1—136 meter Turbine
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Exhibit 3.1-6 Simulated View from Viewpoint 2—150 meter Turbine
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Exhibit 3.1-7 Simulated View from Viewpoint 2—136 meter Turbine
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Exhibit 3.1-8 Simulated View from Viewpoint 3—150 meter Turbine
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Exhibit 3.1-9 Simulated View from Viewpoint 3—136 meter Turbine
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decommissioning activities, portions of the project site may be graded to recontour access
roads or address erosion. Future site restoration activities are assumed to be similar to the
procedures used during construction to restore temporarily disturbed areas. From nearby
viewpoints, decommissioning activities would largely return the project site to preproject
conditions, as the WTGs would no longer be seen from these viewpoints. Therefore,
decommissioning of the project would have a less-than-significant impact on the visual
character of the project site or its surroundings.
Mitigation Measure 3.1-1a: Design the Project to Avoid Aesthetic Impacts.
SMUD or its contractor shall consider topography when siting wind turbines and shall avoid
major modifications to natural landforms or other characteristic parts of the landscape. The
turbines shall be clustered or grouped to break up overly long lines of turbines. The turbines
shall be similar in shape and size.
Each WTG shall be painted a uniform white or light-grey color, “RAL 7035” or similar, per
manufacturer’s requirements. To minimize the structures’ reflectivity, the paint used shall
have a gloss level that does not exceed 30 percent, or 60–70 gloss units, 1 as calculated by
the manufacturer. The surfaces of all other structures (e.g., meteorology towers) shall be
given low-reflectivity finishes with neutral colors to minimize the contrast of the structures
with their backdrops.
Fewer, larger turbines shall be preferred over more, smaller turbines. Commercial
messages and symbols shall be prohibited on wind turbines. Collection and home run lines
shall be underground; no overhead transmission lines shall be used.
To minimize ground disturbance, to the extent feasible, existing roadways shall be used to
access turbine pads. All construction-related areas shall be kept clean and tidy, with
construction materials and equipment stored in the construction staging and laydown areas
and/or generally away from public view. SMUD or its contractor shall remove construction
debris promptly at intervals of 2 weeks or less, at any one location.
Mitigation Measure 3.1-1b: Implement Operational Measures to Reduce Aesthetic
Impacts.
Wind turbines shall be kept clean and in good repair. Nacelle covers and rotor nose cones
shall always be maintained in place and undamaged. Inoperative turbines shall be repaired,
replaced, or removed as quickly as feasible because a turbine that is broken or disabled
will create a health and safety hazard and disrupt the visual experience of the casual
observer. SMUD or its contractor shall remove derelict WTGs and derelict parts and pieces.
Similarly, operations and maintenance areas shall be kept clean and tidy, with all
equipment, parts, and supplies stored in areas that are screened from view and/or are
generally not visible to the general public. Grading and landscape treatment around tower
Gloss units is a measurement scale based on a highly polished reference black glass standard with a
refractive index of 100 gloss units at the specified angle of measurement. A measurement of 70 gloss
units represents a low-gloss condition.
1
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foundations shall match the conditions of surrounding landscape and habitat to recreate a
pleasing visual environment.
Significance after Mitigation
implementation of Mitigation Measures 3.1-1a and 3.1-1b would reduce potential visual
effects during construction by preventing visual degradation. Therefore, the impact on
scenic vistas and the visual character of the site and adjacent scenic roadways would be
mitigated to less than significant levels.
Impact 3.1-2: Creation of new sources of substantial light or glare that would
adversely affect day or nighttime views in the area.
Project construction and operation would introduce permanent sources of light and glare,
mainly to comply with FAA safety lighting requirements. Therefore, this impact would be
significant.
Wind turbines would be painted off-white or light grey with a matte finish, in accordance
with FAA requirements, and no reflective surfaces are proposed. In accordance with FAA
Advisory Circular AC 70/7460-1L, safety lighting would be required on turbines 200 feet
or taller to reduce potential hazards to aircraft traveling to nearby airports. These
regulations would require either a single incandescent or rapid-discharge flashing red light
on each end turbine in a line and on interior turbines, such that no lighted turbine would
be 0.5 mile or more from the nearest lighted turbine (FAA 2018).
The tallest turbine considered for the project would be approximately 592 feet tall, and
therefore, would require appropriate obstruction lighting. Lighting would be installed on
the exterior of the nacelles, in compliance with FAA rules. The FAA has determined that
tower lighting could use aircraft detection lighting systems (See Appendix F). Lights would
not be mounted on every turbine, but would be located on several strategically selected
turbines, to mark the extent of the turbines adequately. Installation of an Aircraft Detection
Lighting System (ADLS) would limit the period when WTGs are lighted to those times
when aircraft enter the detection zone. A minimum number of lights would be used as
required to minimize attractants for birds during night migrations.
The FAA lighting associated with the project, which would appear higher than and
separated from any existing source of light in the project area, would not be visible under
most conditions and does not represent asubstantial source of contrast in nighttime views.
Turbine lights would only be visible to residents, travelers, and others in the area when
activated by the ADLS. The WTGs to be decommissioned use high intensity blinking lights
that are constantly on. Therefore, the project would reduce the intensity of safety lighting
and would not contribute toward an increase in nighttime lighting to an intensity that cause
viewers to redirect their attention from their immediate surroundings toward the project
site. This impact would be less than significant.
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Mitigation Measure 3.1-2: Use Technology to Reduce Night Sky Impacts.
To reduce the potential for visual impacts associated with lighting, lighting for the turbine
doorways shall be limited to the illumination required for safety of personnel and security of
project infrastructure. To minimize the effect of light pollution in the surrounding area, all
lighting shall be motion-activated and downcast.
Level of Significance
To minimize night sky impacts from hazard navigation lighting associated with wind
facilities, ADLS technology will be employed as described in the FAA Determination of No
Hazard. ADLS is a radar-based obstacle avoidance system that activates obstruction
lighting and audio signals only when an aircraft is close to an obstruction on which an ADLS
unit is mounted, such as a wind turbine. Implementation of the ADLS would reduce impacts
to less than significant with mitigation.
Impact 3.1-3: Shadow flicker effects.
The project would not result in substantial shadow flicker. This impact would be less than
significant.
Neither SMUD or Solano County have adopted a significance threshold for this impact,
and shadow flicker impacts are not regulated in applicable state or federal law. The
following discussion is provided for the general information of the public and SMUD
decision-makers.
Shadow flicker is the term used to refer to the alternating changes in light intensity that
can occur at times when the rotating blades of wind turbines cast moving shadows on the
ground or on structures. Shadow flicker occurs only when the wind turbines are operating
during sunny conditions and is most likely to occur early and late in the day, when the sun
is at a low angle in the sky.
The intensity of shadow flicker is defined as “the difference or variation in brightness at a
given location in the presence or absence of a shadow” (NRC 2007). The intensity of the
shadows cast by moving blades of wind turbines, and thus the perceived intensity of the
flickering effect, is determined by the distance of the affected area from the turbine, with
the most intense, distinct, and focused shadows occurring closest to the turbine. The
following additional factors could affect the total amount of shadow flicker:
•

haze or particulate matter in the air could reduce the intensity of light and reduce
distances at which shadows could be cast.

•

potential structures and vegetation between receptors and the turbines would
block shadows created by the rotating turbine blades, and thus would prevent
shadow flicker from occurring at receptors. Receptors normally would have much
less window than wall space on any given side.
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The frequency of shadow flicker is a function of the number of blades making up the wind
turbine rotor and rotor speed. Shadow flicker frequency is measured in terms of
alternations per second, or hertz (Hz). Flicker normally is considered a nuisance above
2.5 Hz (Clarke 1991). Flicker frequency from a wind turbine is on the order of the rotor
frequency (i.e., 0.6–1.0 Hz), which is harmless to humans. Only frequencies above 10 Hz
are likely to cause epileptic seizures (NRC 2007).
To evaluate the potential for shadow flicker originating from the Solano 4 Project, a flicker
study was prepared under the direction of SMUD by Black and Veatch engineering
consultants (Black and Veatch 2019). This study is summarized below.
Shadow Receptors are defined as structures that may experience the impacts from the
shadow flicker of turbines. To evaluate flicker effects, 29 potential receptors were
identified and evaluated. Once potential receptors were identified, evaluators used a wind
park design and production modeling software to predict shadow flicker from proposed
WTGs within the Solano 4 West and East project subareas.
WindFarmer 5.3.38, a wind park design and production modeling software, was used to
predict shadow flicker from Solano 4 Wind Project. The program calculated sun positions
throughout the year and determined those positions relative to the wind turbines and any
Shadow Receptors throughout a full year. The presence of shadow flicker at a given
location and time was determined based on a line of sight calculation between the sun
and the turbines, and the projection of the shadow from the turbine rotor to the receptor.
Flicker was modelled from each turbine out to 0.9 mile (1,500 meters), as beyond this
point shadows are known to diffuse and become indistinguishable.
Modeling was completed for both the 136m and the 150m WTG models being considered
by SMUD. For further information regarding the configuration of these two models, see
Chapter 2, “Project Description.”
The shadow model made several assumptions that overestimate the number of hours
that flicker may be visible, and tended to present what could be considered a “worst case”
scenario. These assumptions included that the sky is always clear, the turbines are
always operating, and are always facing directly into the sun, creating maximum
shadowed areas behind them. Under actual operating conditions, cloudy or hazy weather
may reduce or eliminate the casting of defined shadows; turbines will face into oncoming
wind, which will not correspond to the position of the sun; and low wind or turbine
maintenance periods may result in turbines idling during shading hours. At this stage, the
model also did not consider window location, height, direction, or shading, and did not
include shading from trees or other structures, which typically greatly diminishes shadow
flicker. Modeling using this protocol resulted in a “worst-case” analysis.
For a more realistic result, the analysts attempted to account for the first of the
conservative assumptions listed. That is that the sky, in reality, will not always be clear
and the possibility for shadows will not always be present. Quantifying this required review
of historical cloud patterns in the area.
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Historical monthly sunshine hours data were obtained for multiple locations in California
from the Automated Surface Observing Systems (ASOS) program. The ASOS station at
Travis Air Force Base in Fairfield, CA was the closest available data point. Analysts
reviewed this source and selected the most recent 20-year period of record for
assessment. Based on this information, it was determined that on an annual basis,
approximately 77 percent of the area is considered sunny, capable of casting shadows.
In addition to cloud coverage, it is also likely that turbines will not operate continuously
because of low winds and maintenance, and would not always be oriented directly
between the sun and homes. Therefore, it is realistic that actual shadow flicker at the
project site would be substantially lower than the worst-case forecast by the shadow
model. Actual flicker is expected to be less than 60 percent of that forecasted. Moreover,
flicker would also be reduced by features such as window placement on residences and
the presence of trees and awnings, which would also serve to reduce the actual perceived
flicker hours. Flicker of approximately 40 percent of the extent of the maximum worst case
of that forecasted by the shadow model is anticipated to reasonably represent the actual
shadow flicker from the project. This resulted in the generation of a “realistic case.”
Of the 29 receptors initially identified, only seven locations would experience flicker.
Results for both the worst-case and the realistic case for these seven locations are
presented in Tables 3.1-4 and 3.1-5 for both WTG models being considered by SMUD.
Table 3.1-4

Shadow Flicker Impact for 136 m WTG
Worst Case
(hr/yr)
26
12
14
35
324
30
15

Receptor
R010
R011
R012
R121
R162
R177
R178

Real Case
(hr/yr)
20
9
11
28
249
23
12

Status
Unknown
Unknown
Unknown
Unoccupied Barn
Unoccupied Barn
Unoccupied
Unoccupied

Note: hr/yr = hours per year
Source: Black & Veatch 2019

Table 3.1-5
Receptor
R010
R011
R012
R121
R162
R177
R178

Shadow Flicker Impact for 150 m WTG

Note: hr/yr = hours per year

Worst Case
(hr/yr)
39
20
21
35
287
41
19

Real Case
(hr/yr)
30
15
16
28
221
31
15

Status
Unknown
Unknown
Unknown
Unoccupied Barn
Unoccupied Barn
Unoccupied
Unoccupied

Source: Black & Veatch 2019
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Because most of the affected structures would be unoccupied, for most locations the
annual hours of flicker would be 30 hours or fewer, and the lack of strong evidence of any
health impacts regarding shadow flicker, this impact would be less than significant.
Mitigation Measures
No mitigation is required.
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3.2.

Air Quality

This section describes the project area’s existing air quality conditions and applicable
regulations, and analyzes potential short- and long-term impacts of the project on
air quality.
Air quality influences public health and welfare, the economy, and quality of life. Air
pollutants have the potential to adversely affect public health, the production and quality
of agricultural crops, visibility, native vegetation, and buildings and structures.
Criteria pollutants are those that are regulated by either the federal or California Clean Air
Act. Noncriteria pollutants are not regulated by these acts, but are a concern as
precursors to criteria pollutants and/or for their potential for harm or nuisance.
The criteria pollutants of most interest in the project area are ozone and particulates
(dust). Ozone is not emitted directly into the environment; rather, it is generated from
complex chemical reactions in the presence of sunlight between reactive organic gases
(ROG) (or nonmethane hydrocarbons) and oxides of nitrogen (NOX). Ozone is a powerful
respiratory irritant. Particulate matter (PM) is classified as respirable particulate matter
(PM10) and fine particulate matter (PM2.5). Exposure to elevated PM levels causes
irritation of the eyes and respiratory system, and exposure is implicated in increased
levels of disease and death.
Important noncriteria pollutants include air toxics. Air toxics are generated from industrial
processes (e.g., gas stations, dry cleaners, or car repairs), mobile sources using diesel
engines, and agricultural sources.
3.2.1.

Regulatory Setting

The project area is located at the boundary of the San Francisco Bay Area Air Basin
(SFBAAB) and the Sacramento Valley Air Basin (SVAB). Air quality in Solano County is
regulated by the U.S. Environmental Protection Agency (EPA), the California Air
Resources Board (ARB), and both the Bay Area Air Quality Management District
(BAAQMD) and Yolo-Solano Air Quality Management District (YSAQMD). 1 These
agencies develop rules, regulations, policies, and/or goals to comply with applicable
legislation. Although EPA regulations may not be superseded, state and local regulations
may be more stringent.
Federal
EPA is responsible for enforcing the many federal environmental and hazardous waste
laws, including the federal Clean Air Act (CAA). California is under the jurisdiction of EPA
Region IX, with offices in San Francisco. The CAA, established in 1963, was substantially
1

The northeastern portion of the project site is located within the boundaries of YSAQMD, while the
southwestern portion is within the jurisdiction of BAAQMD.
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modified in 1970 and again amended in 1990 to authorize the establishment of national
health-based air quality standards, set deadlines for their attainment, and establish
actions required by areas of the nation that exceeded these standards.
Criteria Air Pollutants
The CAA required EPA to establish national ambient air quality standards (NAAQS). EPA
has established primary and secondary NAAQS for the following criteria air pollutants:
photochemical smog (ozone), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur
dioxide (SO2), respirable and fine particulate matter (PM10 and PM2.5, respectively), and
lead (Table 3.2-1). The primary standards protect public health and the secondary
standards protect public welfare.
The CAA also required each state to prepare an air quality control plan referred to as a
state implementation plan (SIP). The federal Clean Air Act Amendments of 1990 added
requirements for states with nonattainment areas to revise their SIPs to incorporate
additional control measures to reduce air pollution. The SIP is modified periodically to
reflect the latest emissions inventories, planning documents, and rules and regulations of
the air basins as reported by their jurisdictional agencies. EPA is responsible for reviewing
all SIPs to determine whether they conform to the mandates of the CAA and its
amendments, and whether implementation will achieve air quality goals. If EPA
determines a SIP to be inadequate, a federal implementation plan that imposes additional
control measures may be prepared for the nonattainment area. If an approvable SIP is
not submitted or implemented within the mandated time frame, sanctions may be applied
to transportation funding and stationary air pollution sources in the air basin.
Toxic Air Contaminants/Hazardous Air Pollutants
Toxic air contaminants (TACs), or hazardous air pollutants, are a defined set of airborne
pollutants that pose a present or potential hazard to human health. A TAC is defined as
an air pollutant that may cause or contribute to an increase in mortality or serious illness,
or may pose a hazard to human health. TACs are usually present in minute quantities in
the ambient air; however, their high toxicity or health risk may pose a threat to public
health even at low concentrations.
A wide range of sources, from industrial plants to motor vehicles, emits TACs. The health
effects associated with TACs are quite diverse and generally are assessed locally, rather
than regionally. TACs can cause long-term health effects such as cancer, birth defects,
neurological damage, asthma, bronchitis, or genetic damage; or short-term acute affects
such as eye watering, respiratory irritation (a cough), running nose, throat pain, and
headaches.
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Table 3.2-1

Federal and State Ambient Air Quality Standards

Pollutant
Ozone

National 1

Averaging
Time

California 2,3

1-hour

0.09 ppm (180 μg/m )

8-hour

0.070 ppm (137 μg/m ) 0.070 ppm (137 μg/m3)

Primary 3
3

Secondary 3

–

3

Same as primary standard

1-hour

9.0 ppm (10 mg/m3)

35 ppm (40 mg/m3)

8-hour

6 ppm (7 mg/m )

9 ppm (10 mg/m3)

0.030 ppm (57 μg/m3)

53 ppb (100 μg/m3)

Same as primary standard

0.18 ppm (339 μg/m3)

100 ppb (188 μg/m3)

–

24-hour

0.04 ppm (105 μg/m )

0.14 ppm (365 μg/m )

–

3-hour

–

–

0.5 ppm (1,300 μg/m3)

1-hour

0.25 ppm (655 μg/m )

75 ppb (196 μg/m )

20 μg/m3

–

50 μg/m3

150 μg/m3

Annual
arithmetic mean

12 μg/m3

12.0 μg/m3

15.0 μg/m3

24-hour

–

35 μg/m3

Same as primary standard

Calendar quarter

–

1.5 μg/m3

Same as primary standard

30-day average

1.5 μg/m

–

–

Rolling 3-month
average

–

0.15 μg/m3

Same as primary standard

Hydrogen sulfide

1-hour

0.03 ppm (42 μg/m3)

Sulfates

24-hour

25 μg/m3

Vinyl chloride 4

24-hour

0.01 ppm (26 μg/m3)

Visibility-reducing
particulate matter

8-hour

Extinction coefficient of
0.23 per km—visibility
of 10 miles or more

Carbon
monoxide (CO)

Annual
Nitrogen dioxide arithmetic mean
(NO2)
1-hour
Sulfur dioxide
(SO2)

Annual
Respirable
particulate matter arithmetic mean
(PM10)
24-hour
Fine particulate
matter (PM2.5)
Lead 4

f

3

3

3

3

Same as primary standard

3

3

–
Same as primary standard

No
national
standards

Notes: µg/m3 = micrograms per cubic meter; ARB = California Air Resources Board; km = kilometers; ppb = parts per
billion; ppm = parts per million.
1 National standards (other than ozone, PM, and those based on annual averages or annual arithmetic means) are
not to be exceeded more than once a year. The ozone standard is attained when the fourth highest 8-hour
concentration in a year, averaged over 3 years, is equal to or less than the standard. The PM10 24-hour standard is
attained when 99% of the daily concentrations, averaged over 3 years, are equal to or less than the standard. The
PM2.5 24-hour standard is attained when 98% of the daily concentrations, averaged over 3 years, are equal to or
less than the standard. Contact EPA for further clarification and current federal policies.
2 California standards for ozone, CO (except in the Lake Tahoe Basin), SO (1 and 24-hour), NO , PM, and visibility2
2
reducing particles are values that are not to be exceeded. All others are not to be equaled or exceeded. California
ambient air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the California Code
of Regulations.
3 Concentration expressed first in units in which it was promulgated (i.e., parts per million [ppm] or micrograms per
cubic meter [μg/m3]). Equivalent units given in parentheses are based on a reference temperature of 25 degrees
Celsius (°C) and a reference pressure of 760 torr. Most measurements of air quality are to be corrected to a
reference temperature of 25°C and a reference pressure of 760 torr; “ppm” in this table refers to ppm by volume, or
micromoles of pollutant per mole of gas. Secondary national standards are also available from EPA.
4 ARB has identified lead and vinyl chloride as toxic air contaminants with no threshold of exposure for adverse health
effects determined. These actions allow for the implementation of control measures at levels below the ambient
concentrations specified for these pollutants.
Sources: ARB 2016a; EPA 2016a.
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For evaluation purposes, TACs are separated into carcinogens and noncarcinogens,
based on the nature of the physiological effects of exposure to the pollutant. Carcinogens
are assumed to have no safe threshold below which health impacts would not occur. This
contrasts with criteria air pollutants, for which acceptable levels of exposure can be
determined and ambient standards have been established (Table 3.2-1). Cancer risk from
TACs is expressed as excess cancer cases per million exposed individuals, typically over
a lifetime of exposure.
EPA and, in California, ARB regulate hazardous air pollutants and TACs, respectively,
through statutes and regulations that generally require the use of the maximum available
control technology or best available control technology for toxics to limit emissions.
State
ARB is the agency responsible for coordination and oversight of state and local air
pollution control programs in California and for implementing the California Clean Air Act.
California law authorizes ARB to set ambient (outdoor) air pollution standards (California
Health and Safety Code, Section 39606) in consideration of public health, safety, and
welfare (the California ambient air quality standards [CAAQS]) (Table 3.2-1).
Criteria Air Pollutants
ARB is responsible for preparing and enforcing the federally required SIP in an effort to
achieve and maintain the NAAQS and CAAQS, which were developed as part of the
California Clean Air Act adopted in 1988. The CAAQS for criteria pollutants equal or
surpass the NAAQS, and include other pollutants for which there are no NAAQS.
Differences in the standards are generally explained by the health effects studies
considered during the standard-setting process and the interpretation of the studies. In
addition, the CAAQS incorporate a margin of safety to protect sensitive individuals.
The California Clean Air Act requires that all local air districts in the state endeavor to
achieve and maintain the CAAQS by the earliest date practical. The act specifies that
local air districts should focus particular attention on reducing emissions from
transportation and areawide emission sources, and provides districts with the authority to
regulate indirect sources.
Among ARB’s other responsibilities are overseeing local air districts’ compliance with
federal and state laws; approving local air quality plans; submitting SIPs to EPA;
monitoring air quality; determining and updating area designations and maps; and setting
emissions standards for new mobile sources, consumer products, small utility engines,
off-road vehicles, and fuels.
Toxic Air Contaminants
TACs in California are regulated primarily through the Tanner Air Toxics Act (Assembly
Bill [AB] 1807, Chapter 1047, Statutes of 1983) and the Air Toxics Hot Spots Information
and Assessment Act of 1987 (AB 2588, Chapter 1252, Statutes of 1987). AB 1807 sets
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forth a formal procedure for ARB to designate substances as TACs. Research, public
participation, and scientific peer review are required before ARB can designate a
substance as a TAC. To date, ARB has identified more than 21 TACs, including diesel
PM, and adopted EPA’s list of hazardous air pollutants as TACs.
Once a TAC is identified, ARB adopts an airborne toxics control measure for sources that
emit that particular TAC. If a safe threshold exists for a substance at which there is no
toxic effect, the control measure must reduce exposure below that threshold. If no safe
threshold exists, the measure must incorporate best available control technology for
toxics to minimize emissions.
ARB has adopted diesel exhaust control measures and more stringent emissions
standards for various on-road mobile sources of emissions, including transit buses, and
off-road diesel equipment (e.g., tractors, generators). Recent milestones included the lowsulfur diesel fuel requirement and tighter emissions standards for heavy-duty diesel trucks
(effective in 2007 and subsequent model years) and off-road diesel equipment (2011).
Over time, replacing older vehicles will result in a vehicle fleet that produces substantially
lower levels of TACs than under current conditions. Mobile-source emissions of TACs
(e.g., benzene, 1-3-butadiene, diesel PM) in California have been reduced substantially
over the last decade; such emissions will be reduced further through a progression of
regulatory measures (e.g., low emission vehicle/clean fuels and Phase II reformulatedgasoline regulations) and control technologies.
Regional and Local
ARB is the oversight agency responsible for regulating statewide air quality, but
implementation and administration of the NAAQS and CAAQS is delegated to several
regional air pollution control districts and air quality management districts. These districts
have been created for specific air basins, and have principal responsibility for:
•

developing plans to meet the NAAQS and CAAQS;

•

developing control measures for nonvehicular sources of air pollution necessary
to achieve and maintain the NAAQS and CAAQS;

•

implementing permit programs established for construction, modification, and
operation of air pollution sources;

•

enforcing air pollution statutes and regulations governing nonvehicular sources;
and

•

developing employer-based trip reduction programs.

To regulate air pollutant emissions in California, the state has been divided into 15
air basins based on similar meteorological and geographic conditions, and consideration
of political boundary lines whenever practicable. Solano County is situated on the
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boundary of two air basins, under the jurisdiction of two different air quality management
districts (Exhibit 3.2-1). YSAQMD attains and maintains air quality conditions in
northeastern Solano County and BAAQMD regulates air pollutant emissions in the
southwestern portion of the county. Both districts prepare plans and programs for the
attainment of ambient air quality standards, adopt and enforce rules and regulations, and
issue permits for stationary sources.
Yolo-Solano Air Quality Management District
The YSAQMD staff has produced the Handbook for Assessing and Mitigating Air Quality
Impacts (YSAQMD 2007) to guide lead agencies, consultants, and project applicants on
how to accurately assess and mitigate project-related impacts on air quality.
All projects in northeastern Solano County are subject to adopted YSAQMD rules and
regulations in effect at the time of construction. Specific rules applicable to construction
of the project may include but are not limited to the following:
•

District Rule 2.3, Ringelmann Chart: Visible emissions from stationary dieselpowered equipment are not allowed to exceed 40 percent opacity for more than
3 minutes in any 1 hour.

•

District Rule 2.5, Nuisance: Dust emissions must be prevented from creating a
nuisance to surrounding properties.

•

Rule 2.11, Particulate Matter Concentrations: The purpose of this rule is to
protect ambient air quality by establishing a PM emission standard.

•

District Rule 2.14, Architectural Coatings: Architectural coatings and solvents
used at the project shall be compliant with volatile organic compound (VOC) limits.

•

District Rule 2.28, Cutback and Emulsified Asphalt Paving Materials: This rule
regulates cutback and emulsified asphalt application.

•

District Rule 9.9, Asbestos: In the event that demolition, renovation, or removal
of asbestos-containing materials is involved, this rule requires district consultation
and a permit before the start of demolition or renovation work.

•

Portable equipment greater than 50 horsepower, other than vehicles, must be
registered with either the ARB Portable Equipment Registration Program
(http://www.arb.ca.gov/perp/perp.htm) or with the district.

•

All stationary equipment, other than internal combustion engines less than 50
horsepower, emitting air pollutants controlled under District rules and regulations
require an Authority to Construct and Permit to Operate from the district.
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Exhibit 3.2-1 Air District Boundaries
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Air Quality Plans
YSAQMD is the primary agency responsible for planning to meet the NAAQS and CAAQS
in northeastern Solano County. YSAQMD is considered to be part of a regional
nonattainment area for ozone and PM2.5. As set forth by YSAQMD, ozone levels in the
district are in the healthy range on most days. However, ozone and its precursors do not
respect political boundaries, and emissions in Yolo and Solano counties do affect
neighboring communities, especially those in the greater Sacramento region. Therefore,
EPA has included YSAQMD in the Sacramento Federal Nonattainment Area.
YSAQMD works with other local air districts in the Sacramento region to maintain the
region’s portion of the SIP for ozone. The SIP is a compilation of plans and regulations
that govern how the region and state will comply with the federal CAA requirements to
attain and maintain the NAAQS for ozone. The Sacramento region was classified as a
severe nonattainment area for the 1997 8-hour NAAQS of 84 parts per billion. In 2013,
the regional air districts developed the Sacramento Regional 8-Hour Ozone Attainment
and Reasonable Further Progress Plan to address how the region would attain the 1997
8-hour standard. EPA approved this plan effective March 2, 2015 (80 Federal Register
[FR] 4795).
YSAQMD is nonattainment for PM2.5. Most of the time, fine particulate pollution levels in
the district are in the healthy range. However, there are typically several days a year when
air quality is considered unhealthy for sensitive groups because of increased particulate
pollution. Although the district generally does not experience unhealthy levels of
particulates, EPA has included YSAQMD in the Sacramento Federal Nonattainment
Area. To show attainment of the 24-hour fine particulate standard, an area must
demonstrate that it has met the standard during 3 consecutive years. The Sacramento
PM2.5 planning region was classified as attainment for the 2012 annual average
PM2.5 NAAQS of 12 micrograms per cubic meter (μg/m3), and classified as nonattainment
in 2009 for the 2006 24-hour PM2.5 NAAQS of 35 μg/m3. The region prepared
the PM2.5 Maintenance Plan and Redesignation Request (2013) to address how the
region attained and would continue to attain the 24-hour PM2.5 standard. The region
attained the standard based on 2009–2011 monitoring data, but postponed submittal of
the plan because high concentrations in 2012 caused exceedances.
On May 10, 2017, EPA found that the area attained the 2006 24-hour PM2.5 NAAQS by
the attainment date of December 31, 2015 (82 FR 21711). This finding was based on
complete, quality-assured and certified PM2.5 monitoring data for 2013–2015. The
PM2.5 Maintenance Plan and Redesignation Request will be updated and submitted in the
future based on the clean data finding made by EPA.
EPA has determined that the Sacramento Federal Nonattainment Area is required to
develop a mitigation plan to minimize public exposure from PM2.5 emissions generated
during wildfire events. The air districts in the Sacramento Federal Nonattainment Area for
PM2.5 have jointly prepared the draft Wildfire Mitigation Plan for the Sacramento Federal
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Nonattainment Area for PM2.5 as required by Title 40, Part 51.930 of the Code of Federal
Regulations.
Bay Area Air Quality Management District
In May 2017, BAAQMD released a revision to its 2010 CEQA guidelines, which serves
the same function and contains similar components as the YSAQMD guidance document
discussed above. BAAQMD has been updating its CEQA guidelines and thresholds of
significance based on substantive changes to the data and assumptions underlying the
analytical methodologies, thresholds, and mitigation strategies since the last update of
the CEQA Guidelines in June 2010 (revised May 2017).
All projects in southwestern Solano County are subject to BAAQMD rules and regulations
in effect at the time of construction. Specific rules applicable to construction of the project
may include but are not limited to the following:
•

Regulation 2, Rule 1: General Permit Requirements. Includes criteria for
issuance or denial of permits, exemptions, appeals against decisions of the Air
Pollution Control Officer and district actions on applications.

•

Regulation 6: Particulate Matter and Visible Emissions. This regulation
provides definitions and test methods for particulate matter rules.

•

Regulation 7: Odorous Substances. Establishes general limitations on odorous
substances and specific emissions limitations on certain odorous compounds.

•

Regulation 8, Rule 3: Architectural Coatings. Limits the quantity of VOCs in
architectural coatings.

•

Regulation 8, Rule 15: Emulsified and Liquid Asphalts. Limits the emissions of
volatile organic compounds caused by the use of emulsified and liquid asphalt in
paving materials and paving and maintenance operations.

•

Regulation 11, Rule 2: Asbestos. Controls emissions of asbestos to the
atmosphere during demolition, renovation, milling, and manufacturing and
establishes appropriate waste disposal procedures.

Air Quality Plans
The 2017 Bay Area Clean Air Plan provides a regional strategy for protecting public health
and the climate. To protect public health, the plan describes how BAAQMD will continue
progress toward attaining all federal and state air quality standards and eliminating health
risk disparities from exposure to air pollution among Bay Area communities. To protect
the climate, the plan defines a vision for transitioning the region to a post-carbon economy
needed to achieve ambitious greenhouse gas (GHG) reduction targets for 2030 and 2050.
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The plan also provides a regional climate protection strategy that will put the Bay Area on
a pathway to achieve those GHG reduction targets.
The 2017 plan includes a wide range of control measures designed to decrease
emissions of the air pollutants that are most harmful to Bay Area residents, such as PM,
ozone, and TACs; to reduce emissions of methane and other “super-GHGs” that are
potent climate pollutants in the near term; and to decrease emissions of carbon dioxide
by reducing fossil fuel combustion.
The 2010 Multi-Pollutant Clean Air Plan was adopted in September 2010. The Bay Area
2010 Clean Air Plan provides a comprehensive plan to improve Bay Area air quality and
protect public health. The 2010 Clean Air Plan has been prepared in close collaboration
with the BAAQMD regional agency partners, and has been informed by extensive
outreach to the public and interested stakeholders.
BAAQMD and its partners have been working to reduce PM emissions in the Bay Area
and to meet state and national standards and to protect public health. Although the Bay
Area is in attainment for annual PM2.5 state and national standards, the Bay Area is not
in attainment of the 24-hour PM2.5 national standard.
Toxic Air Contaminants
At the local level, air pollution control or air quality management districts may adopt and
enforce ARB control measures. YSAQMD’s Air Toxics Hot Spots Program requires
certain facilities with the potential to emit certain amounts of toxic air pollutants to submit
emissions inventories to the district and, in some cases, pursue risk reduction strategies.
Under YSAQMD Rule 3-1 (“General Permit Requirements”), Rule 3-4 (“New Source
Review”), and Rule 3-8 (“Federal Operating Permit”), all sources with the potential to emit
TACs must obtain permits from the district. Similarly, permits under BAAQMD Regulation
2 (“Permits”) may be granted to these operations if they are constructed and operated in
accordance with applicable regulations, including new-source-review standards and air
toxics control measures.
YSAQMD and BAAQMD limit emissions and public exposure to TACs through a number
of programs and prioritize TAC-emitting stationary sources based on the quantity and
toxicity of the TAC emissions and the proximity of the facilities to sensitive receptors. 2

2

For the purpose of this document, “receptors” are defined as people—children, adults, and seniors—occupying or residing in
residential dwellings, schools, daycare centers, hospitals, or senior-care facilities. “Sensitive receptors” are facilities that house or
attract children, the elderly, people with illnesses, or others who are especially sensitive to the effects of air pollutants. Hospitals,
schools, convalescent facilities, and designated residential areas are examples of sensitive receptors. “Sensitive uses” include
jails, public parks, federally or state-owned and managed wildlife areas, in addition to sensitive receptors listed above.
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Solano County General Plan
As discussed in Section 1.2, construction of facilities for generation of electrical energy
by a local agency like SMUD is exempt from County zoning and building ordinances (CA
Government Code Section 53091, subdivisions (d) and (e). The following summary of
County Policy is provided in the interest of full disclosure and to support informed
decisionmaking.
The following are the air quality policies and implementation programs from the Solano
County General Plan (General Plan) (Solano County 2008):
•

Policy HS.P-43: Support land use, transportation management, infrastructure and
environmental planning programs that reduce vehicle emissions and improve air
quality.

•

Policy HS.P-47: Promote GHG emission reductions by supporting carbon-efficient
farming methods (e.g., methane capture systems, no-till farming, crop rotation,
cover cropping, residue farming); installation of renewable energy technologies;
protection of grasslands, open space, and farmlands from conversion to other
uses; and encouraging development of energy-efficient structures.

Environmental Setting
The project site is located in Solano County, California, which is in a geographically
unique situation because of its orientation across two air basins. Northeastern Solano
County lies within the Sacramento Valley Air Basin. The SVAB also makes up all of Butte,
Colusa, Glenn, Sacramento, Shasta, Sutter, Tehama, Yolo, and Yuba counties and
western Placer County. Southwestern Solano County is located in the San Francisco Bay
Area Air Basin, which also comprises all of Alameda, Contra Costa, Marin, Napa, San
Francisco, San Mateo, and Santa Clara counties and southern Sonoma County.
Ambient concentrations of air pollutant emissions are determined by the amount of
emissions released by the sources of air pollutants and the atmosphere’s ability to
transport and dilute such emissions. Natural factors that affect transport and dilution
include terrain, wind, atmospheric stability, and sunlight. Therefore, existing air quality
conditions in the area are determined by such natural factors as topography, meteorology,
and climate, in addition to the amount of emissions released by existing air pollutant
sources, as discussed separately below.
Climate, Meteorology, and Topography
The SVAB is a relatively flat area bordered by the north Coast Ranges to the west and
the northern Sierra Nevada to the east. In contrast, the SFBAAB is characterized by
complex terrain consisting of the Coast Ranges, inland valleys, and bays, which distorts
normal wind flow patterns. In this area, the Coast Ranges split, allowing air to flow out of
the SFBAAB and carry pollution into the SVAB.
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The climate of the project area is influenced by cool air that flows from the Pacific Ocean
and San Francisco Bay through the Carquinez Strait (the only breach in the western
mountain barrier) into the SVAB, where it mixes with the warmer valley air. The
temperature and atmospheric surface pressure differences result in high winds in the
project area. In addition to predominant high winds, the climatic transition results in hot,
dry summers and cool, rainy winters, which are typical of most of California (Solano
County 2008).
The local meteorology of eastern Solano County is represented by measurements
recorded at the Davis station. The normal annual precipitation is approximately 18 inches.
January temperatures range from a normal minimum of 37 degrees Fahrenheit (°F) to a
normal maximum of 54°F. July temperatures range from a normal minimum of 55°F to a
normal maximum of 94°F (Solano County 2008; WRCC 2019). The predominant wind
direction is from the north-northwest (Solano County 2008).
The local meteorology of western Solano County is represented by measurements
recorded at the Fairfield station. The normal annual precipitation, which occurs primarily
from November through March, is approximately 23 inches. January temperatures range
from a normal minimum of 38°F to a normal maximum of 55°F. July temperatures range
from a normal minimum of 56°F to a normal maximum of 89°F (Solano County 2008;
WRCC 2019). The predominant wind direction is from the southwest (Solano County
2008).
Criteria Air Pollutants
Concentrations of emissions from criteria air pollutants are used to indicate the quality of
the ambient air. Key criteria air pollutants in the SFBAAB and SVAB and their health
effects are described briefly below. Criteria air pollutants include ozone, CO, NO2, SO2,
PM10, PM2.5, and lead. However, for the purposes of this analysis, the criteria air pollutants
that are of primary concern because of their nonattainment status include ozone (and
ozone precursors) and PM. Table 3.2-2 provides monitoring data applicable to the project
site, and Table 3.2-3 shows Solano County’s attainment status for the CAAQS and
NAAQS.
Ozone
Ozone is a photochemical oxidant (a substance whose oxygen combines chemically with
another substance in the presence of sunlight) and the primary component of smog.
Ozone is not directly emitted into the air, but is formed through complex chemical
reactions between precursor emissions of ROG and NOX in the presence of sunlight.
Because photochemical reaction rates depend on the intensity of ultraviolet light and air
temperature, ozone is primarily a summer air pollution problem. ROG are VOCs that are
photochemically reactive. ROG emissions result primarily from incomplete combustion
and the evaporation of chemical solvents and fuels. NOX are a group of gaseous
compounds of nitrogen and oxygen that result from the combustion of fuels.
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Emissions of the ozone precursors ROG and NOX have decreased over the past several
years because of more stringent motor vehicle standards and cleaner burning fuels. ROG
and NOX emissions decreased from 2000 to 2010 and are projected to continue
decreasing from 2010 to 2035 (ARB 2013:Table 3-1). In Solano County, only 4 days in
2014–2016 were rated as a high-ozone days (American Lung Association 2018).
Ozone is a respiratory irritant that increases susceptibility to respiratory infections. It is
also an oxidant that can cause substantial damage to vegetation and other materials.
Acute health effects of ozone exposure include increased respiratory and pulmonary
resistance, cough, pain, shortness of breath, and lung inflammation. Long-term health
effects include chronic bronchitis and chronic obstructive pulmonary disease (EPA 2018a).
Oxides of Nitrogen
NOX are a family of highly reactive gases that are primary precursors to the formation of
ground-level ozone and include NO2 and nitric oxide (NO). Oxides of nitrogen are
produced from natural sources, motor vehicles, and other fuel combustion processes.
NOX are critical components of photochemical smog. NO2 produces the yellowish-brown
color of smog. Because NO2 is formed and depleted by reactions associated with ozone,
the NO2 concentration in a particular geographical area may not be representative of the
local sources of NOX emissions (EPA 2016b, 2018b).
NOX can irritate the lungs, cause lung damage, and lower resistance to respiratory
infections such as influenza. The effects of short-term exposure are still unclear, but
continued or frequent exposure to elevated concentrations may cause an increased
incidence of acute respiratory illness in children. Health effects associated with NOX are
an increase in the incidence of chronic bronchitis and lung irritation. Chronic exposure to
NO2 may lead to aggravation of the eyes and mucous membranes along with pulmonary
dysfunction. NOX can cause fading of textile dyes and additives, deterioration of cotton
and nylon, and corrosion of metals through the production of particulate nitrates. Airborne
NOX can impair visibility.
Particulate Matter
Respirable particulate matter with an aerodynamic diameter of 10 micrometers or less is
referred to as PM10. PM10 consists of particulate matter emitted directly into the air, such
as fugitive dust, soot, and smoke from mobile and stationary sources, construction
operations, fires and natural windblown dust, and particulate matter formed in the
atmosphere by reaction of gaseous precursors (ARB 2013:1-20).
PM2.5 is a subgroup of smaller particles that have an aerodynamic diameter of 2.5
micrometers or less. Direct emissions of PM2.5 in both the SFBAAB and the SVAB
declined between 2000 and 2010 and are projected to increase slightly through 2035.
Direct emissions of PM10 are projected to remain relatively constant through 2035. PM
emissions are dominated by emissions from area sources, primarily fugitive dust from
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vehicle travel on unpaved and paved roads, farming operations, construction and
demolition, and particles from residential fuel combustion (ARB 2013:4-17 and 4-47).
The size of PM particles is directly linked to their potential for causing health problems.
Small particles less than 10 micrometers in diameter pose the greatest problems,
because they can get deep into the lungs, and some may even get into the bloodstream.
Exposure to such particles can affect both the lungs and the heart. Numerous scientific
studies have linked particle pollution exposure to a variety of problems: premature death
in people with heart or lung disease, nonfatal heart attacks, irregular heartbeat,
aggravated asthma, decreased lung function, and increased respiratory symptoms such
as irritation of the airways, coughing, or difficulty breathing. People with heart or lung
disease, children, and older adults are most likely to be affected by exposure to particle
pollution (EPA 2018c).
Monitoring Station Data and Attainment Area Designations
Concentrations of criteria air pollutants are measured at several monitoring stations in
Solano County. The Fairfield–Chadbourne Road station is the closest station to the project
site with recent data for ozone. Where data were not available at the Fairfield station, data
for PM2.5 and PM10 were taken from the Vallejo–304 Tuolumne Street and Vacaville–
Merchant Street stations, respectively. Table 3.2-2 summarizes the air quality data from
the last 3 years for which data are available (2015–2017).
Table 3.2-2

Summary of Annual Data on Ambient Air Quality (2015–2017)

Ozone
Maximum concentration (1-hr/8-hr avg, ppm)
Number of days state standard exceeded (1-hr/8-hr)
Number of days national standard exceeded (8-hr)
Fine Particulate Matter (PM2.5)
Maximum concentration1 (24-hour μg/m3)
Number of days national standard exceeded (24hour measured)
Respirable Particulate Matter (PM10)
Maximum concentration2 (μg/m3)
1

Number of days state standard exceeded
Number of days national standard exceeded2
2

2015

2016

2017

0.084/0.072
0/1
1

0.081/0.067
0/0
0

0.080/0.062
0/0
0

41.4

23.0

101.9

3

0

9.3

42.5

24.7

242.0

*
0

*
0

12.7
6.1

Notes: μg/m3 = micrograms per cubic meter; avg = average; hr = hour; ppm = parts per million; * = insufficient data
available
1 Data unavailable for Fairfield station; the next closest station with available data was Vallejo.
2 Data unavailable for Fairfield station; the next closest station with available data was Vacaville.
Source: ARB 2019

EPA and ARB use this type of monitoring data to designate areas according to attainment
status for criteria air pollutants established by the agencies. Air basins are designated as
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being in attainment if the levels of a criteria air pollutant meet the NAAQS or CAAQS for
the pollutant. Basins are designated as being in nonattainment if the level of a criteria air
pollutant is higher than the corresponding NAAQS or CAAQS. “Unclassified” is used in
areas that cannot be classified on the basis of available information as meeting or not
meeting the standards. The purpose of these designations is to identify areas with air
quality problems and thereby initiate planning efforts for improvement. Table 3.2-3 shows
the current national and state attainment designations for the Solano County portion of
the SVAB and SFBAAB for each criteria air pollutant.
Emissions Inventory
ARB provides estimates for Solano County’s 2012 air pollutant inventory, the most recent
available inventory, for various source categories. According to this inventory, mobile
sources are the largest contributor to the estimated annual average for air pollutant levels
of ROG and NOX, accounting for approximately 44 percent and 80 percent of these
emissions, respectively. Areawide sources, which include solvent evaporation (e.g.,
consumer products and architectural coatings) and miscellaneous processes (e.g.,
residential fuel combustion and farming operations), account for approximately 81 percent
and 59 percent of Solano County’s PM10 and PM2.5 emissions, respectively (ARB 2016b).
Table 3.2-3

Attainment Status Designations for the Yolo-Solano Air Quality
Management District and Bay Area Air Quality Management District

Pollutant
Ozone
Respirable particulate
matter (PM10)

1-hour
8-hour
24-hour
Annual

Fine particulate matter 24-hour
(PM2.5)
Annual
Carbon monoxide (CO)
Nitrogen dioxide (NO2)

1-hour
Annual

Sulfur dioxide (SO2)
Lead (Particulate)
Hydrogen Sulfide
Sulfates
Visibility-Reducing Particles
Vinyl Chloride

Federal Standard
Attainment 1
Nonattainment (Marginal) /
Nonattainment (Moderate)
Unclassified/Attainment
–

State Standard
Nonattainment

Nonattainment
Attainment

–
Unclassified/Attainment

Attainment

Attainment

–
Unclassified/Attainment
Attainment
Attainment

Attainment
–
Attainment
Attainment
Unclassified (1-hour)
Attainment (24-hour)
Unclassified (8-hour)
Unclassified (24-hour)

No Federal Standard

Nonattainment
Nonattainment
Nonattainment

Notes:
1 The national 1-hour ozone standard was revoked by the U.S. Environmental Protection Agency on June 15,
2005, but some associated requirements still apply. Standards still apply in the northeastern and southwestern
portions of Solano County.
Sources: BAAQMD 2018; YSAQMD 2019; EPA 2019.
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Toxic Air Contaminants
Concentrations of TACs are also used to indicate the quality of ambient air. A TAC is an
air pollutant that may cause or contribute to an increase in mortality or in serious illness,
or may pose a hazard to human health. TACs are usually present in trace quantities in
the ambient air; however, their high toxicity or health risk may pose a threat to public
health even at low concentrations.
According to the California Almanac of Emissions and Air Quality (ARB 2013), most
estimated health risks from TACs can be attributed to relatively few compounds, the most
important being diesel PM. Diesel PM differs from other TACs in that it is not a single
substance, but rather a complex mixture of hundreds of substances. Although diesel PM
is emitted by diesel-fueled internal combustion engines, the composition of the emissions
varies depending on engine type, operating conditions, fuel composition, lubricating oil,
and whether an emissions control system is being used.
Unlike the other TACs, no ambient monitoring data were available for diesel PM because
no routine measurement method currently exists. However, ARB has made preliminary
estimates of concentrations based on a PM exposure method. This method uses the ARB
emissions inventory’s PM10 database, ambient PM10 monitoring data, and the results of
several studies to estimate concentrations of diesel PM. In addition to diesel PM, the
TACs for which data were available that pose the greatest existing ambient risk in
California are benzene, 1,3-butadiene, acetaldehyde, carbon tetrachloride, hexavalent
chromium,
para-dichlorobenzene,
formaldehyde,
methylene
chloride,
and
perchloroethylene.
Diesel PM poses the greatest health risk among these 10 TACs mentioned. Based on
receptor modeling techniques, ARB estimated the health risk of diesel PM to be
360 excess cancer cases per million people in the SVAB and 480 excess cases in the
SFBAAB in the year 2000. Since 1990, the health risk associated with diesel PM has
been reduced by 52 percent in the SVAB and 36 percent in the SFBAAB. Overall, levels
of most TACs, except para-dichlorobenzene and formaldehyde, have decreased since
1990 (Solano County 2008).
Area sources of TAC emissions in Solano County include Travis Air Force Base (use of
jet fuel) and the Western Electric railyard located along the Sacramento Northern Rail
Road line between Rio Vista and Fairfield (Solano County 2008). There are no major
sources of TACs in the vicinity of the project site.
Naturally Occurring Asbestos
Asbestos is the common name for a group of naturally occurring fibrous silicate minerals
that can separate into thin but strong and durable fibers. Naturally occurring asbestos,
which ARB identified as a TAC in 1986, is located in many parts of California and is
commonly associated with serpentine soils and rocks.
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According to a 2011 U.S. Geological Survey study, ultramafic rocks or serpentine rocks
have only been identified in a small area of southwestern Solano County on the border
with Napa County. Based on this map, asbestos would not likely occur on the project site
or in the project vicinity (Van Gosen and Clinkenbeard 2011).
Odors
Odors are generally regarded as an annoyance rather than a health hazard. However,
manifestations of a person’s reaction to foul odors can range from psychological (e.g.,
irritation, anger, or anxiety) to physiological (e.g., circulatory and respiratory effects,
nausea, vomiting, and headache).
The ability to detect odors varies considerably among the population and overall is quite
subjective. Some individuals can smell minute quantities of specific substances; others
may not have the same sensitivity but may be sensitive to odors from other substances.
In addition, people may have different reactions to the same odor; an odor that is offensive
to one person may be perfectly acceptable to another (e.g., fast food restaurant).
It is important to note that an unfamiliar odor is more easily detected and more likely to
cause complaints than a familiar one. This is because of the phenomenon known as odor
fatigue, in which a person can become desensitized to almost any odor and recognition
occurs only with a change in the intensity.
Sensitive Land Uses
Sensitive land uses are generally considered to include those uses where exposure to
pollutants could result in health-related risks to individuals. Residential dwellings and
places where people recreate or congregate for extended periods of time, such as parks
or schools, are of primary concern because of the potential for increased and prolonged
exposure of individuals to pollutants.
The project area is designated for agricultural use and leased for dryland farming and
grazing. There are no sensitive receptors near the project area. A few rural residences
are located outside of the project area along rural roads that would be used to bring
materials to the project site.
3.2.2.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
Air quality modeling was based on project-specific construction information for each phase
of the construction period. Short-term construction-related emissions of criteria air
pollutants and precursors were estimated using the Sacramento Metropolitan Air Quality
Management District’s Roadway Construction Emissions Model (Version 9.0) computer
program. Specific information used in the construction modeling included a typical list of
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construction equipment by construction phase and a set of reasonable assumptions based
on provided materials and information. 3
Emissions calculations were calculated for identified phases of project construction.
These estimates were then summed to generate maximum daily emissions during
overlapping phases of construction. Project construction was assumed to begin in 2021
and conclude in 2022, and to occur over a period of approximately 14 months. For a
detailed description of model input and output parameters and assumptions, see
Appendix C.
Regional and local criteria air pollutant emissions and associated impacts, as well as
impacts from TACs, were assessed in accordance with YSAQMD- and BAAQMDrecommended methodologies. The project’s emissions were compared to YSAQMD and
BAAQMD significance thresholds for construction-phase emissions.
Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact on air quality if it would:
•

conflict with or obstruct implementation of the applicable air quality plan;

•

result in a cumulatively considerable net increase of any criteria pollutant for which
the project region is nonattainment under an applicable federal or state ambient
air quality standard;

•

expose sensitive receptors to substantial pollutant concentrations; or

•

result in other emissions (such as those leading to odors affecting a substantial
number of people).

In addition to these criteria, YSAQMD (2007) and BAAQMD (2017) have established
thresholds for certain criteria pollutants to determine whether a project would have a
significant air quality impact. Construction-related and operational emissions are
calculated separately. The significance thresholds are presented in Table 3.2-4.

3

Because project-specific information such as the duration and type of equipment to be used was
not available, minimal off-model calculations were possible.
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Table 3.2-4

Yolo-Solano Air Quality Management District and Bay Area Air Quality
Management District Thresholds of Significance
Construction Thresholds

Criteria Air Pollutant
ROG

Average Daily Emissions
(lb/day)
54 (B)

Operational Thresholds
Annual Average
Average Daily
Emissions
Emissions (lb/day)
(tons/year)
54 (B)
10 (Y&B)

NOX

54 (B)

54 (B)

10 (Y&B)

PM10

80(Y)/82(B)(Exhaust)*

80(Y)/82(B)*

15 (B)

PM2.5

54(B)(Exhaust)

54 (B)

10 (B)

Fugitive Dust
CO

Best Management Practices

None

Not Applicable

9.0 ppm (8-hour average) or 20.0 ppm
(1-hour average)

* YSAQMD threshold of significance for construction and operation PM10 is 80 lb/day, while BAAQMD
threshold of significance for PM10 exhaust only is 82 lb/day. YSAQMD threshold of significance for
construction-related and operational NOX and ROG emissions is 10 tons/year.
Note: (Y) = Yolo-Solano Air Quality Management District; (B) = Bay Area Air Quality Management
District; NOX = oxides of nitrogen, PM2.5 = fine particulate matter or particulates with an aerodynamic diameter of
2.5 micrometers (µm) or less; PM10 = coarse particulate matter or particulates with an aerodynamic diameter of
10 µm or less, ROG = reactive organic gases.
Sources: YSAQMD 2007; BAAQMD 2017.

Toxic air emissions would be considered significant if the project would expose sensitive
receptors to a substantial incremental increase in health risks associated with TAC
emissions that would exceed 10 in 1 million for carcinogenic risk (i.e., the risk of
contracting cancer) and/or a noncarcinogenic hazard index of 1.0 or greater.
Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issue is not discussed further in the impact analysis:
•

Project-generated ROG, NOX, and PM10 emissions during long-term project
operation that would exceed the applicable thresholds of significance

Project operation would require five full-time employees for periodic maintenance and
monitoring of the proposed facilities. Routine maintenance of each wind turbine generator
would occur every 6 or 12 months, requiring an average of 40–50 hours of scheduled
mechanical and electrical work per year. Routine maintenance would include periodically
replacing lubricating fluids and checking parts for wear. In addition to mechanical
maintenance, all roads, pads, and trenched areas would be inspected and maintained
regularly to minimize erosion. Because the project’s maintenance and operational
activities would be limited, emissions of criteria pollutants or fugitive dust from mobile
sources, such as vehicles and equipment, would not be substantial.
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Project implementation, which would involve installing a renewable-energy generation
facility, would also result in a reduction in criteria air pollutants by reducing the overall
emissions associated with electricity generated and/or purchased by SMUD for delivery
to customers. Generation of electricity through traditional fossil fuel–based power plants
emits criteria air pollutants at rates that depend on the applied technologies and fuel
sources used to generate electricity. For example, in power plants that use natural gas to
generate electricity, NOX, SO2, and PM are emitted as byproducts of the electricity
generation process (Union of Concerned Scientists 2019). The emissions rates for power
purchased from electricity utilities depend largely on the power mix and percent
renewable sources in electricity generation by each utility. The project would generate
approximately 290,800 megawatt-hours per year of emissions-free energy, serving to
reduce emissions of criteria air pollutants associated with electricity generation in the area
served by CAISO. Based on general rates of criteria air pollutant emissions during
electricity generation, project implementation would result in “avoided” emissions of
approximately 7.97 pounds per day (lb/day) of ROG, 159.34 lb/day of CO, 451.74 lb/day
of NOX, 3.19 lb/day of N2O, 49.95 lb/day of PM10, and 31.87 lb/day of PM2.5 (see Appendix
C for calculations).
It is not anticipated that mobile sources, such as vehicles and equipment, would emit
substantial amounts of criteria pollutants or fugitive dust during project operation, because
maintenance and operational activities for the wind energy generation facility would be
limited. Further, long-term operation of the wind turbines would result in a net emissions
benefit, as operation would reduce emissions from conventional electrical generation
sources that use fossil fuels. Therefore, the beneficial properties of the proposed project
would offset the project’s minimal operational emissions. This issue will not be discussed
further.
•

Exposure of sensitive receptors to substantial TAC concentrations during short-term
construction or long-term project operation

Project construction would result in short-term emissions of diesel exhaust from heavyduty on- and off-road equipment. Diesel exhaust could result in health and nuisance
impacts on nearby receptors. ARB identified particulate exhaust emissions from diesel
PM as a TAC in 1998.
Construction vehicles would be required to limit idling time in compliance with ARB
guidelines. The dose to which receptors are exposed is the primary factor used to
determine the health risk from TACs (i.e., potential exposure to TAC emissions at levels
that exceed applicable standards). Dose is a function of the concentration of the
substance(s) in the environment and the duration of exposure to the substance. Dose is
positively correlated with time: A longer exposure period would result in a higher level of
exposure. Thus, an exposed individual faces a higher estimated health risk if a fixed
exposure occurs over a longer period of time. According to the California Office of
Environmental Health and Assessment’s Air Toxics Hot Spots Program Guidance Manual
for Preparation of Health Risk Assessments, a 30-year exposure duration is used for
estimating cancer risk at residential land uses (OEHHA 2015). Project construction
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activities that would emit fugitive dust and diesel PM would be temporary, short-term, and
intermittent.
Construction equipment would be the project’s primary source of diesel PM. There are no
sensitive receptors near the project area. Given the highly dispersive properties of diesel
PM (Zhu et al. 2002), temporary and intermittent duration of construction activity, and lack
of sensitive receptors, project-related TAC emissions are not expected to result in an
incremental increase in cancer risk at the nearest receptors that would exceed YSAQMD
and BAAQMD thresholds of 10 in 1 million.
Because off-road construction equipment would be used only temporarily, diesel PM has
highly dispersive properties, and no sensitive receptors are near the project site, shortterm construction activities would not expose sensitive receptors to significant TAC
emissions. Measures included in Mitigation Measure 3.2-1 that focus on reducing exhaust
emissions, particularly those requiring alternative fuels and fuel-efficient construction
equipment, would also serve to reduce diesel PM exhaust emissions and the overall
cancer risk associated with these pollutants. Long-term operation and maintenance
activities would be minimal and would not generate substantial TAC emissions. This issue
will not be discussed further.
Exposure of sensitive receptors to substantial odor emissions during short-term
construction and long-term operation
The proposed project would not involve the development of any new odor sources, and
no sensitive receptors are present near the project area. Therefore, the project would not
create objectionable odors at nearby sensitive receptors. In addition, construction
activities would be temporary, and any generation of objectionable odors (such as from
diesel exhaust) would occur only temporarily when construction activities take place near
residences. Therefore, odor impacts of the project will not be analyzed further.
Impact Analysis
Impact 3.2-1: Construction-related exceedance of thresholds of significance
established by the air districts for criteria air pollutants.
Project construction activities would emit NOX and PM10 at levels that could exceed
YSAQMD and BAAQMD daily emissions thresholds for these pollutants. Construction
would occur over a 17 to 20-month period, with several construction phases occurring
simultaneously at several points. In addition, given the size and characteristics of the
project, which would involve substantial grading activity, fugitive dust emissions would
contribute to an exceedance of these thresholds and could violate applicable air quality
standards. This impact would be significant.
Project construction would result in short-term emissions (present in exhaust and fugitive
dust) of NOX, PM10, and PM2.5, the pollutants for which YSAQMD and BAAQMD are
currently not in attainment. These pollutants would be emitted during the use of heavy-
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duty equipment for the various construction phases, truck trips transporting materials, and
worker commute trips to and from the project site.
Construction of the proposed project is anticipated to occur over approximately 17 to 20
months. Various construction phases are anticipated to overlap, resulting in the potential
for simultaneous use of heavy-duty construction equipment for more than one
construction phase. In addition, some or all workers from various construction phases
could be commuting at the same time. Emissions were modeled based on the activities
expected to occur during each construction phase, and Table 3.2-5 identifies the
maximum daily emissions during the overlapping phases. See Appendix C for a detailed
summary of the construction schedule and modeling inputs and assumptions. Table 3.25 shows estimated construction emissions.
As shown in Table 3.2-5, construction-related emissions of NOX and PM10 would exceed
YSAQMD and BAAQMD daily significance thresholds for these pollutants for overlapping
phases of project construction. For example, during months 4 and 5 of construction, four
construction phases would occur simultaneously, resulting in the highest levels of daily
emissions (i.e., 191 lb/day of NOX and 150 lb/day of PM10). Thus, construction-related
emissions of ozone precursors could exceed adopted standards and contribute
substantially to an existing or projected air quality violation. This would be a significant
effect.
For all proposed projects, BAAQMD recommends implementing all Basic Construction
Mitigation Measures whether or not construction-related emissions would exceed the
applicable thresholds of significance (BAAQMD 2017). YSAQMD recommends that all
projects implement best management practices to reduce dust emissions and avoid
localized health impacts (YSAQMD 2007). YSAQMD best management practices mostly
overlap with the BAAQMD Basic Construction Mitigation Measures (BAAQMD
2017:Table 8-2), which are included in Mitigation Measure 3.2-1 below.
As directed by BAAQMD, if implementing the BAAQMD-recommended Basic
Construction Mitigation Measures would not reduce all construction-related emissions of
criteria air pollutants and precursors to levels below the applicable thresholds of
significance, the impact on air quality would be significant. BAAQMD recommends that
proposed projects with construction-related emissions that would exceed the applicable
thresholds of significance implement the Additional Construction Mitigation Measures
(BAAQMD 2017:Table 8-3). See Table 3.2-5 above for calculated reductions from
construction mitigation measures.
As shown in Table 3.2-5, construction of the proposed project would result in emissions
that would exceed YSAQMD and BAAQMD daily emissions thresholds for NOX, even with
mitigation implemented. As described in Section 3.2.2, “Environmental Setting,” exposure
to criteria pollutant emissions can affect human health. Potential health effects vary
depending primarily on the pollutant type, concentration of pollutants during exposure,
and duration of exposure. Air pollution does not affect every individual in the same way,
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and some groups are more sensitive than others to adverse health effects. However,
there are no sensitive receptors near the project area.

Construction
Phase

Table 3.2-5

Summary of Unmitigated and Mitigated Daily Construction-Generated
Emissions of Criteria Air Pollutants and Precursors

Active Construction Phases

NOX
Emissions
(lb/day)

PM10
Exhaust
Emissions
(lb/day)

Total PM10
Emissions
(lb/day)

PM2.5
Exhaust
Emissions
(lb/day)

Total PM2.5
Emissions
(lb/day)

1
2

Demolition
Road Construction

58
47

3
2

9
32

2
2

4
8

3

Home Run Collection
Construction

24

1

41

1

9

62
60

3
1

23
15

2
1

7
5

191

9

105

8

28

YSAQMD/BAAQMD Significance
Threshold

54*

82*
(exhaust)

80*

54 (exhaust)

–

Total Basic Mitigated Emissions

181

8

104

7

27

Additional Mitigated Emissions

145

4

52

4

14

4
5

Foundation Construction
WTG Delivery and Erection
Total Max in Overlapping
Phases

Notes:
BAAQMD = Bay Area Air Quality Management District; CEQA = California Environmental Quality Act; lb/day =
pounds per day; Max = maximum; NOX = oxides of nitrogen; PM2.5 = particulate matter smaller than or equal to
2.5 micrometers in diameter; PM10 = particulate matter smaller than or equal to 10 micrometers in diameter; WTG =
wind turbine generator; YSAQMD = Yolo-Solano Air Quality Management District
Summation may not equal totals because of rounding. Areas in grey represent overlapping phases.
* The YSAQMD threshold of significance for construction and operation PM10 is 80 lb/day, while the BAAQMD
threshold of significance is 82 lb/day. The YSAQMD threshold of significance for construction and operation NOX
is 10 tons/year. For the purposes of this analysis, the BAAQMD maximum daily threshold is used.
Source: Modeling conducted by Planning Partners in March 2019. See Appendix C.

As described in Section 3.2.2, “Environmental Setting,” ROG and NOX are precursors to
ozone, increased concentrations of which can cause health effects generally associated
with reduced lung function. The contribution of VOCs and NOX to a region’s ambient
ozone concentrations is the result of complex photochemistry. Because of the reaction
time involved, peak ozone concentrations often occur far downwind of the precursor
emissions. Therefore, ozone is a regional pollutant that often affects large areas. In
general, ozone concentrations over or near urban and rural areas reflect an interplay of
emissions of ozone precursors, transport, meteorology, and atmospheric chemistry. It
takes a large amount of additional ROG and NOX emissions to result in a quantifiable
increase in ambient ozone levels over a region; a project emitting only 10 tons per year
of NOX or ROG is small enough that its regional impact on ambient ozone levels may not
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be detected in the regional air quality models used to determine ozone levels (SCAQMD
2014:21–22).
Although construction-related NOX emissions would be high during a potential maximum
daily emissions scenario, potential emissions at this level would be intermittent and shortterm. Over the entire construction period, the project could emit a total of approximately
10.23 tons of NOX following implementation of mitigation measures. These increased
emissions would end after construction is completed. Because construction-related
emissions would be of short duration and relatively low on a regional scale, their
contribution to regional ozone concentrations and the associated health impacts is
expected to be minimal. For this reason, and because emissions would not be
concentrated in the immediate vicinity of sensitive receptors, it is reasonably foreseeable
to conclude that the project would not result in significant health impacts.
However, given that uncontrolled daily emissions during project construction activities
would exceed YSAQMD and BAAQMD thresholds for NOX, PM10, and PM2.5, this impact
would be significant.
Mitigation Measure 3.2-1: Reduce construction-related exhaust and dust
emissions.
The construction contractor shall prepare a fugitive dust control plan for the project’s
construction phases. Before the start of construction, the plan shall be submitted to
YSAQMD and BAAQMD for review and approval. The fugitive dust control plan shall
include but not be limited to the following measures for all construction phases to reduce
fugitive dust emissions and emissions of PM and NOX exhaust:
Fugitive Dust Control Plan
•

All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas,
and unpaved access roads) shall be watered at a frequency adequate to maintain
minimum soil moisture of 12 percent (at least two times per day). Moisture content
can be verified by lab samples or moisture probe.

•

All haul trucks transporting soil, sand, or other loose material off-site shall be
covered.

•

All visible mud or dirt track-out onto adjacent public roads shall be removed using
wet power vacuum street sweepers at least once per day. The use of dry power
sweeping is prohibited.

•

All vehicle speeds on unpaved roads shall be limited to 15 miles per hour.

•

All roadways, driveways, and wind turbine generator foundations and work areas
to be paved or graveled shall be completed as soon as possible. These areas shall
be paved or graveled as soon as possible after grading unless seeding or soil
binders are used. No recycled concrete will be utilized on the roadways.
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•

Idling times shall be minimized either by shutting equipment off when not in use or
by reducing the maximum idling time to 2 minutes. Clear signage shall be provided
for construction workers at all access points.

•

All construction equipment shall be maintained and properly tuned in accordance
with manufacturer’s specifications. All equipment shall be checked by a certified
mechanic and determined to be running in proper condition before operation.

•

A publicly visible sign shall be posted identifying the name and telephone number
of the person to contact at SMUD regarding dust complaints. This person shall
respond and take corrective action within 48 hours. The air districts’ phone
numbers shall also be visible to ensure compliance with applicable regulations.

•

All excavation, grading, and/or demolition activities shall be suspended when
average wind speeds exceed 20 miles per hour.

•

Vegetative ground cover (e.g., fast-germinating native grass seed) shall be planted
in disturbed areas as soon as possible and watered appropriately until vegetation
is established.

•

The simultaneous occurrence of excavation, grading, and ground-disturbing
construction activities on the same area at any one time shall be limited. Activities
shall be phased to reduce the surface area disturbed at any one time.

•

All trucks and equipment, including their tires, shall be washed off before leaving
the site.

•

Site access areas shall be covered with a 6- to 12-inch compacted layer of wood
chips, mulch, or gravel to a distance of 100 feet from the paved road.

•

Sandbags or other erosion control measures shall be installed to prevent silt runoff
to public roadways from sites with a slope greater than 1 percent.

•

The project shall develop a plan demonstrating that off-road equipment exceeding
50 horsepower) to be used in the construction project (owned, leased, and
subcontractor vehicles) would achieve project-wide, fleet-average emissions
reductions of 20 percent for NOX and 45 percent for PM, compared to the most
recent ARB fleet average. Acceptable options for reducing emissions include the
use of late-model engines, low-emission diesel products, alternative fuels, engine
retrofit technology, after-treatment products, add-on devices such as particulate
filters, and/or other options as they become available.

•

Low-VOC (i.e., ROG) coatings shall be used beyond local requirements
(Regulation 8, Rule 3, “Architectural Coatings”).
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•

All construction equipment, diesel trucks, and generators shall be equipped with
best available control technology for reduction of NOX and PM emissions.

•

All contractors shall use equipment that meets ARB’s most recent certification
standard for off-road heavy-duty diesel engines (BAAQMD 2017:Tables 8-2 and
8-3).

Significance after Mitigation
Project construction activities would result in NOX, PM10, and PM2.5 emissions that would
exceed YSAQMD and BAAQMD daily significance thresholds for these pollutants.
Mitigation Measure 3.2-1 includes emissions control practices for NOX, PM10, and PM2.5 for
emissions of both exhaust and fugitive dust. Mitigation Measure 3.2-1 requires that
emissions reductions of 20 percent for NOX and 45 percent for particulate matter (exhaust)
be achieved using late-model year engines, alternative fuels, or other applicable engine
retrofits. Additional reductions may be achieved depending on daily construction activity
levels, the specific composition of the construction equipment fleet, and the type of diesel
fuel used. However, the specific equipment to be used (e.g., horsepower, engine model
year) and day-to-day construction activity levels are not known at this time. Therefore, the
analysis of mitigation emissions conservatively assumed that implementing the
appropriate Basic Construction Mitigation Measures would reduce the project’s NOX,
PM10, and PM2.5 emissions by 5 percent, and that implementing the Additional
Construction Mitigation Measures would reduce emissions by an additional 20 percent for
NOX and 45 percent for diesel exhaust. Incorporating all dust control measures included in
the fugitive dust control plan would reduce fugitive dust emissions by 75 percent.
As shown in Table 3.2-5 above, implementing these mitigation measures would reduce
NOX, PM10, and PM2.5 emissions associated with project construction. However, even
with these mitigation measures, the project’s construction emissions of NOX would
exceed applicable thresholds during certain months of construction. Therefore, this shortterm construction impact would be significant and unavoidable.
Impact 3.2-2: Potential for conflict with or obstruction of implementation of the
applicable air quality plan.
Implementing the proposed project would not conflict with or obstruct implementation of
any YSAQMD or BAAQMD air quality attainment plans. For this reason, this impact would
be less than significant.
As stated above in Section 3.2.1, “Regulatory Setting,” YSAQMD and BAAQMD have
attainment plans in place for nonattainment criteria pollutants that identify strategies to
bring regional emissions into compliance with federal and state air quality standards.
Projects and uses that are consistent with the assumptions used to develop the plans,
and implement strategies to implement the plans, would not jeopardize attainment of the
air quality levels identified in the plans.

Page 3.2-26

Solano 4 Wind Project EIR

July 2019

Implementing the project would not conflict with the assumptions and emissions estimates
included in the plans as approved by ARB and EPA. Further, the project would generate
energy with a minimal impact on air quality when compared to traditional sources of
energy generation.
Project construction activities would comply with applicable YSAQMD and BAAQMD rules
and regulations. In addition, project operation would reduce criteria air pollutant emissions
from conventional electrical generation sources. Therefore, the proposed project would
not conflict with or obstruct implementation of any YSAQMD or BAAQMD attainment plan
or the SIP. This impact would be less than significant.
No mitigation is required.
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3.3.

Biological Resources

This section describes the biological resources known or with potential to occur on the
project site. The analysis discusses existing environmental conditions, methods used for
the assessment, potential environmental impacts of the project, and mitigation measures
proposed to reduce significant and potentially significant impacts. This section also
presents an overview of federal, state, and local laws and regulations pertaining to the
protection of biological resources in Solano County.
The biological resources information in this section was collected from:
•

the results of a search of biological resources databases;

•

technical reports prepared for previous proposed phases of the Solano 4 Wind
Project, and other project sites in the Wind Resource Area (WRA);

•

project-specific biological resources studies; and

•

a site reconnaissance conducted by AECOM biologists in February 2019.

AECOM reviewed the following databases to develop a list of special-status wildlife,
plants, and sensitive natural communities that have the potential to occur in the vicinity of
the proposed project:
•

California Department of Fish and Wildlife (CDFW) California Natural Diversity
Database (CNDDB) records for the Antioch North, Birds Landing, Jersey Island,
and 12 surrounding U.S. Geological Survey (USGS) 7.5-minute quadrangles
(CDFW 2019a);

•

California Native Plant Society (CNPS) online Inventory of Rare and Endangered
Plants of California for the Antioch North, Birds Landing, Jersey Island, and 12
surrounding USGS 7.5-minute quadrangles (CNPS 2019);

•

U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation
Trust Resource report species list for the project site (USFWS 2019a);

•

records for 2018 and 2019 from eBird, an online citizen-based bird observation
network (Sullivan et al. 2009); and

•

final designated critical habitat as mapped by the USFWS Environmental
Conservation Online System (USFWS 2019b).

AECOM also reviewed data from previous studies, reports, and surveys conducted in the
WRA and surrounding areas, along with the following other information sources for known
biological resources in the area:
•

SMUD Solano Wind Project, Phase 3 Draft Environmental Impact Report (SMUD
2007);
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•

Habitat Assessment for the California Tiger Salamander (Ambystoma
californiense), California Red-Legged Frog (Rana draytonii), and Giant
Gartersnake (Thamnophis gigas) on the Collinsville Wind Project Site, Solano
County, California (Rana Resources 2009a);

•

Revised Draft Addendum Habitat Assessment for the California Tiger Salamander
(Ambystoma californiense), California Red-Legged Frog (Rana draytonii), and
Giant Gartersnake (Thamnophis gigas) on the Proposed Tie-In Transmission Line
at the Collinsville Wind Project Site, Solano County, California (Rana Resource
2009b);

•

Second Addendum Habitat Assessment for the California Tiger Salamander
(Ambystoma californiense), California Red-Legged Frog (Rana draytonii), and
Giant Gartersnake (Thamnophis gigas) on the Proposed Tie-In Transmission Line
Substation at the Collinsville Wind Project Site, Solano County, California (Rana
Resources 2010);

•

Avian Use Study for the Collinsville Wind Power Project, Solano County, California
(Curry & Kerlinger 2011);

•

Bald and Golden Eagle Survey Report Memo for Proposed Collinsville Wind
Project, Solano County, California (GANDA 2011); and

•

Avian and Bat Protection Plan for the Proposed Collinsville Wind Project (ICF
International and H.T. Harvey & Associates 2011).

Between 2016 and 2019, numerous project-specific biological resources surveys were
completed in the proposed project subareas, Solano 4 West and Solano 4 East, and along
the electrical transmission collection lines that run northward and westward, respectively,
from each subarea to the centrally located Russell Substation (Exhibit 2-2 in Chapter 2,
“Project Description”). Area West Environmental, Inc. (AWE) conducted agency
coordination and field surveys in the Solano 4 West subarea and along the associated
collection line in 2016 and 2017 (AWE 2017a, 2017b, 2017c, 2017d). Also in 2017,
Althouse and Meade Biological and Environmental Services conducted invasive-species
monitoring in both subareas (Althouse and Meade 2017). In 2018, Estep Environmental
Consulting (2018a, 2018b) and AECOM (2018a, 2018b, 2018c, 2018d, 2019a, 2019b)
conducted field surveys for remaining portions of Solano 4 West and Solano 4 East and
the associated collection lines.
Appendix C presents the technical studies prepared by AECOM and Estep Environmental
Consulting. Combined, the reports listed below represent a thorough and complete
biological analysis of the entire proposed project area.
•

Solano 4 West subarea and collection line:
o Eagle Survey Report (AWE 2017a)
o Preliminary Jurisdictional Determination (AWE 2017b)
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o Protocol-Level Special-status Plant Surveys Conducted for the Solano
Phase 4 Wind Project (AWE 2017c)
o Habitat Assessment and Vegetation Mapping Summary Report (AWE
2017d)
•

Solano 4 West and Solano 4 East subareas, excluding collection lines:
o Invasive Species Monitoring Report for Solano Wind Farm (Althouse and
Meade 2017)

•

Solano 4 West, Solano 4 East, and all collection lines:
o Burrowing Owl Habitat Assessment for the Solano 4 Wind Project (AECOM
2018a)
o Sacramento Municipal Utility District Solano 4 Wind—California Tiger
Salamander Habitat Assessment (AECOM 2018b)
o California Red-legged Frog Habitat Assessment for the Solano 4 Wind
Project (AECOM 2018c)
o Giant Garter Snake Habitat Assessment for the Solano 4 Project (AECOM
2018d)
o Solano 4 Wind Project Eagle Survey Report (Estep Environmental
Consulting 2018a)
o Solano 4 Wind Project Avian Use Report (Estep Environmental Consulting
2018b)

•

Solano 4 West, Solano 4 East, and collection line from Solano 4 East to the Russell
Substation:
o Sacramento Municipal Utility District Solano Wind 4 Project Botanical
Survey Report (AECOM 2019a)

•

Solano 4 East and collection line:
o Preliminary Delineation of Waters of the United States, Including
Wetlands—SMUD Solano 4 Wind Project (AECOM 2019b)
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3.3.1.

Regulatory Setting

Federal
Federal Endangered Species Act
The federal Endangered Species Act (ESA) of 1973 and subsequent amendments govern
the conservation of endangered and threatened species and the ecosystems on which
they depend. USFWS and the National Marine Fisheries Service (NMFS) oversee the
ESA. USFWS has jurisdiction over plants, wildlife, and resident fish and NMFS has
jurisdiction over anadromous fish and marine fish and mammals. ESA Section 7 requires
federal agencies to consult with USFWS and NMFS if they determine that a proposed
project may affect a listed species or destroy or adversely modify designated critical
habitat. If the action may result in take of listed species or adverse modification of critical
habitat, the lead federal agency must obtain an incidental take authorization or a letter of
concurrence stating that the project is not likely to adversely affect federally listed species.
Section 7 requirements do not apply to nonfederal actions.
Projects that do not involve a federal action, but that would adversely affect (result in take
of) a federally listed species, must comply with ESA Section 10. To comply with Section
10, the project proponent must prepare a habitat conservation plan, which results in the
issuance of an incidental take permit by USFWS and/or NMFS.
ESA Section 9 prohibits take of any fish or wildlife species listed as endangered, including
the destruction of habitat that prevents the species’ recovery. “Take” is defined as any
action or attempt to hunt, harm, harass, pursue, shoot, wound, capture, kill, trap, or collect
a species. Section 9 prohibitions also apply to threatened species unless a special rule
governing take was defined at the time the species became listed.
The take prohibition in ESA Section 9 applies only to fish and wildlife species. However,
Section 9 also prohibits the unlawful removal and possession, or malicious damage or
destruction, of any endangered plant from federal land. Section 9 prohibits acts to
remove, cut, dig up, damage, or destroy an endangered plant species in nonfederal areas
in knowing violation of any state law or in the course of criminal trespass. Candidate
species and species that are proposed for or under petition for listing receive no protection
under Section 9.
Migratory Bird Treaty Act
The Migratory Bird Treaty Act (MBTA) (16 USC 703 et seq.), first enacted in 1918,
provides for the protection of international migratory birds and authorizes the Secretary
of the Interior to regulate the taking of migratory birds. The MBTA states that it is unlawful,
except as permitted under MBTA, to pursue, take, or kill any migratory bird, or any part,
nest, or egg of any such bird. The current list of species protected by the MBTA can be
found in Title 50, Section 10.13 of the Code of Federal Regulations (50 CFR 10.13). The
list includes nearly all birds native to the United States.
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The U.S. Court of Appeals for the Ninth Circuit, the controlling federal appellate court for
California, has held that habitat modification that harms migratory birds “does not ‘take’
them within the meaning of the MBTA” Seattle Audubon Soc. v. Evans, 952 F.2d 297,
303 (1981).
Additionally, in December 2017, the U.S. Department of the Interior’s Office of the
Solicitor issued a revised legal interpretation (Opinion M-37050) of the MBTA’s prohibition
on the take of migratory bird species. Opinion M-37050 concludes that “consistent with
the text, history, and purpose of the MBTA, the statute’s prohibitions on pursuing, hunting,
taking, capturing, killing, or attempting to do the same apply only to affirmative actions
that have as their purpose the taking or killing of migratory birds, their nests, or their eggs”
(DOI 2017). According to Opinion M-37050, take of a migratory bird, its nest, or eggs that
is incidental to another lawful activity does not violate the MBTA, and the MBTA’s criminal
provisions do not apply to those activities. Opinion M-37050 may affect how MBTA is
interpreted but does not legally change the regulation itself.
Bald and Golden Eagle Protection Act
The Bald and Golden Eagle Protection Act affords additional legal protection to bald
eagles and golden eagles. This law prohibits the take, sale, purchase, barter, offer of sale,
purchase, or barter, transport, export or import, at any time or in any manner of any bald
or golden eagle, alive or dead, or any part, nest, or egg thereof (16 U.S.C 668–668d).
The Bald and Golden Eagle Protection Act also defines “take” to include “pursue, shoot,
shoot at, poison, wound, kill, capture, trap, collect, molest, or disturb,” and includes
criminal and civil penalties for violating the statute. USFWS further defines the term
“disturb” as agitating or bothering an eagle to a degree that causes or is likely to cause
injury, or either a decrease in productivity or nest abandonment by substantially interfering
with normal breeding, feeding, or sheltering behavior.
Clean Water Act
Section 404
Section 404 of the Clean Water Act (CWA) requires project proponents to obtain a permit
from the U.S. Army Corps of Engineers (USACE) before performing any activity involving
a discharge of dredged or fill material into waters of the United States. Waters of the
United States include:
•

navigable waters of the United States,

•

interstate waters,

•

all other waters where the use or degradation or destruction of the waters could
affect interstate or foreign commerce,

•

tributaries to any of these waters, and
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•

wetlands that meet any of these criteria or that are adjacent to any of these waters
or their tributaries.

Many surface waters and wetlands in California meet the criteria for waters of the United
States.
Section 402
CWA Section 402 regulates construction-related stormwater discharges to surface waters
through the National Pollutant Discharge Elimination System program, which is
administered by the U.S. Environmental Protection Agency. In California, the State Water
Resources Control Board is authorized by the U.S. Environmental Protection Agency to
oversee the program through the regional water quality control boards (RWQCBs)—in
this case, the Central Valley (Region 5) RWQCB.
Section 401
Under CWA Section 401(a)(1), the applicant for a federal license or permit to conduct an
activity that may result in a discharge into waters of the United States must provide the
federal licensing or permitting agency with a certification that any such discharge will not
violate state water quality standards. The RWQCBs administer the Section 401 program
to prescribe measures for projects that are necessary to avoid, minimize, and mitigate
adverse effects on water quality and ecosystems.
Plant Protection Act of 2000
Some nonnative plant species are officially categorized as “noxious weeds” because they
are highly invasive or interfere with an area’s management objectives, or both. Both the
U.S. and California governments maintain lists of plants that are considered threats to the
well-being of the nation or the state. The Federal Noxious Weed Act of 1974, as amended
(7 U.S.C 2801 et seq.; 88 Stat. 2148), established a federal program to control the spread
of noxious weeds. The act was superseded by the federal Plant Protection Act of 2000 (7
U.S.C 7701 et seq.; 114 Stat. 438), which consolidated and modernized all major statutes
pertaining to plant protection and quarantine (e.g., Federal Noxious Weed Act and Plant
Quarantine Act).
The Plant Protection Act revised the original definition of a “noxious weed” as listed in the
Federal Noxious Weed Act to include:
any plant or plant product that can directly or indirectly injure or cause damage to
crops (including nursery stock or plant products), livestock, poultry, or other
interests of agriculture, irrigation, navigation, the natural resources of the United
States, the public health, or the environment.

Under the Plant Protection Act, the Secretary of Agriculture was authorized to designate
plants as “noxious weeds” by regulation, and to prohibit or restrict all such weeds from
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entering the United States or moving through interstate commerce. The secretary was
also giv1en authority to inspect, seize, and destroy products and to quarantine areas, if
necessary, to prevent the spread of such weeds. The Secretary of Agriculture was also
authorized to cooperate with other federal, state, and local agencies, farmers’
associations, and private individuals in measures to control, eradicate, or prevent or
retard the spread of such weeds.
U.S. Fish and Wildlife Service Guidance
Land-Based Wind Energy Guidelines
On March 23, 2012, USFWS issued the voluntary Land Based Wind Energy Guidelines,
which replaced interim voluntary guidance published by USFWS in 2003. The guidelines
discuss various risks of wind energy projects to species of concern (e.g., migratory birds,
bats, and bald and golden eagles), including:
•

collisions with wind turbines and associated infrastructure;

•

loss and degradation of habitat from turbines and infrastructure;

•

fragmentation of large habitat blocks into smaller segments that may not support
sensitive species;

•

displacement and behavioral changes; and

•

indirect effects such as increased predator populations or introduction of invasive
plants.

The USFWS guidelines use a tiered approach for assessing potential adverse effects on
species of concern and their habitats. This approach provides an iterative process for
quantifying possible risks of proposed wind energy projects to species of concern and
their habitats, and for evaluating those risks to make siting, construction, and operational
decisions.
In the Land Based Wind Energy Guidelines, USFWS recommends that developers
prepare written records of their actions to avoid, minimize, and compensate for potential
adverse impacts. In the past, USFWS referred to these records as avian and bat
protection plans. More recently, however, avian and bat protection plans have been used
for transmission projects and less for other types of development. For this reason,
USFWS introduced a distinct concept for wind energy projects, called the “bird and bat
conservation strategy.”
Typically, a project-specific bird and bat conservation strategy explains the analyses,
studies, and reasoning that support progressing from one tier to the next in the tiered
approach. A wind energy project–specific bird and bat conservation strategy is an
example of a document or compilation of documents describing the steps a developer
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could take or has taken to apply the USFWS guidelines to mitigate adverse impacts and
address the developer’s intended postconstruction monitoring efforts.
A developer may prepare a bird and bat conservation strategy in stages, over time, as
analysis and studies are undertaken for each tier. The strategy also addresses
postconstruction monitoring efforts for mortality and habitat effects, and may use many of
the components suggested in the Suggested Practices for Avian Protection on Power
Lines (APLIC 2006).
Eagle Conservation Plan Guidance
The eagle conservation plan guidance issued by USFWS in April 2013 supplements the
USFWS Land Based Wind Energy Guidelines. This guidance describes recommended
actions for complying with the requirements of the Bald and Golden Eagle Protection Act
for an eagle take permit (50 CFR 22.26 and 22.27). The guidance provides a national
framework for assessing and mitigating risks specific to eagles through development of
eagle conservation plans and issuance of programmatic incidental takes of eagles at wind
turbine facilities.
Compliance with the eagle conservation plan guidance is voluntary. Such compliance is
intended to help project operators comply with regulatory requirements and avoid
unintentional take of eagles at wind energy facilities. It also assists the wind energy
industry in providing the biological data needed to support permit applications for facilities
that may pose a risk to eagles.
State
California Endangered Species Act
The California Endangered Species Act (CESA) (California Fish and Game Code Section
2050 et seq.) establishes state policy to conserve, protect, restore, and enhance
threatened or endangered species and their habitats. The CESA outlines the state policy
for state agencies to not approve projects that would take threatened or endangered
species if that take would jeopardize the continued existence of threatened or endangered
species, if reasonable and prudent alternatives are available that would avoid jeopardy.
Take “means hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch,
capture, or kill” (California Fish and Game Code, Section 86), but does not include harm
or habitat modification.
Two state-listed species, Swainson’s hawk and tricolored blackbird, have the potential to
occur on the project site and may be affected by the project. If the project cannot avoid
take, a Section 2081 permit would be required.
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California Fish and Game Code
Several sections of the California Fish and Game Code apply to the project, as described
below.
Fully Protected Species
Sections 3511, 4700, 5050, and 5515 of the California Fish and Game Code describe
protection of fully protected species. These statutes prohibit take or possession of fully
protected species and no statutes authorize incidental take of fully protected species.
CDFW enforces this prohibition against nonfederal agencies and private parties.
Section 1602—Streambed Alteration
Diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any
river, stream, or lake in California that adversely affect fish and wildlife resources are
subject to regulation by CDFW under Section 1602 of the California Fish and Game Code.
Under Section 1602, it is unlawful for any person, governmental agency, or public utility
to do the following without first notifying CDFW:
•

substantially divert or obstruct the natural flow of, or substantially change or use
any material from, the bed, channel, or bank of any river, stream, or lake; or

•

deposit or dispose of debris, waste, or other material where it may pass into any
river, stream, or lake.

A “stream” is defined as a body of water that flows at least periodically or intermittently
through a bed or channel that has banks and supports fish or other aquatic life. This
definition includes watercourses with a surface or subsurface flow that supports or has
supported riparian vegetation. CDFW’s asserted jurisdiction in altered or artificial
waterways is based on the value of those waterways to fish and wildlife. A CDFW
streambed alteration agreement is normally required for any project that would result in
an impact on a river, stream, or lake unless CDFW fails to respond to the notice in a timely
manner.
Sections 3503 and 3503.5—Protection of Bird Nests and Raptors
Section 3503 of the California Fish and Game Code states that it is unlawful to take,
possess, or needlessly destroy the nest or eggs of any bird. Section 3503.5 specifically
states that it is unlawful to take, possess, or destroy any raptors (i.e., species in the orders
Falconiformes and Strigiformes), including their nests or eggs. Typical violations of these
codes include destruction of active nests resulting from the removal of vegetation in which
the nests are located. Violation of Section 3503.5 could also include failure of active raptor
nests resulting from disturbance of nesting pairs by nearby project construction. This
statute does not provide for the issuance of any type of incidental take permit.
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Section 3513—Protection of Migratory Birds
This section protects California’s migratory birds by making it unlawful to take or possess
any migratory nongame bird as designated by the federal MBTA, except as authorized in
a regulation adopted by the federal government under the MBTA.
Section 3800(a)—Protection of Nongame Birds
All birds occurring in California that are not resident game birds, migratory game birds, or
fully protected birds are nongame birds. It is unlawful to take any nongame bird except
as provided in Section 3800(a) of the California Fish and Game Code or in accordance
with regulation of the California Fish and Game Commission or, when relating to a mining
operation, a mitigation plan approved by CDFW.
Section 4150—Protection of Nongame Mammals
Bats are nongame mammals under California Fish and Game Code Section 4150. As
such, bats are protected from being taken or possessed without a permit (Fish and Game
Code Section 4152). “Take” means to hunt, pursue, catch, capture, or kill, or attempt any
of these (Section 86). The State of California may pursue civil damages for violation of
these sections.
Porter-Cologne Water Quality Control Act
Under the Porter-Cologne Water Quality Control Act (Porter-Cologne Act), waters of the
state fall under the jurisdiction of the appropriate RWQCB. The RWQCB must prepare
and periodically update water quality control plans, also known as basin plans. Each basin
plan establishes numerical or narrative water quality objectives to protect established
beneficial uses, which include wildlife, fisheries, and their habitats. Projects that affect
wetlands or waters of the state, including groundwater, must meet the discharge
requirements of the RWQCB, which may be issued in addition to a water quality
certification or waiver under Section 401 of the CWA.
California Noxious Weed Laws and Regulations (California Food and Agriculture
Code)
The California Department of Food and Agriculture (CDFA) lists noxious weeds for the
State of California and implements various management and eradication efforts, as
defined in four main sections of the California Food and Agriculture Code. Section 5004
defines a “noxious” weed as:
any species of plant that is, or is liable to be, troublesome, aggressive, intrusive,
detrimental, or destructive to agriculture, silviculture, or important native species,
and difficult to control or eradicate, which the director, by regulation, designates to
be a noxious weed.
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Sections 7201 et seq. authorize CDFA to consult with other state and federal agencies
responsible for forest management and protection of native species, to declare an area
of the state as “weed free.” Noxious weeds are prohibited from entering these areas.
California Energy Commission and California Department of Fish and Game
Guidelines for Reducing Impacts to Birds and Bats from Wind Energy
Development
The voluntary guidelines described in this 2007 final report provide information to help
reduce impacts on birds and bats from new development or repowering of wind energy
projects in California. The guidelines include recommendations for:
•

conducting preliminary screening of proposed wind energy project sites;

•

creating a pre-permitting study design and methods;

•

assessing direct, indirect, and cumulative impacts on birds and bats in accordance
with federal and state laws;

•

developing avoidance and minimization measures;

•

establishing appropriate compensatory mitigation; and

•

using appropriate monitoring,
postconstruction operations.

analysis,

and

reporting

methods

during

Local
Solano County General Plan
The Resource Conservation and Open Space and Land Use and Circulation elements of
the Solano County General Plan establish policies to protect marsh and wetland habitats.
The Solano County General Plan Conservation Element and Open Space Element
(Solano County 2008) include the following policies that may be applicable to resources
affected by the project.
Biological Resources Policies
•

Policy RS.P-1: Protect and enhance the county’s natural habitats and diverse
plant and animal communities, particularly occurrences of special-status species,
wetlands, sensitive natural communities, and habitat connections.

•

Policy RS.P-2: Manage the habitat found in natural areas and ensure its
ecological health and ability to sustain diverse flora and fauna.

•

Policy RS.P-3: Focus conservation and protection efforts on high-priority habitat
areas depicted in Figure RS-1 [of the Solano County General Plan].
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•

Policy RS.P-4: Together with property owners and federal and state agencies,
identify feasible and economically viable methods of protecting and enhancing
natural habitats and biological resources.

•

Policy RS.P-5: Protect and enhance wildlife movement corridors to ensure the
health and long-term survival of local animal and plant populations. Preserve
contiguous habitat areas to increase habitat value and to lower land management
costs.

•

Policy RS.P-6: Protect oak woodlands and heritage trees and encourage the
planting of native tree species in new developments and along road rights-of-way.

General Marsh-Delta Policies
•

Policy RS.P-7: Preserve and enhance the diversity of habitats in marshes, delta
to maintain these unique wildlife resources.

•

Policy RS.P-8: Protect marsh waterways, managed wetlands, tidal marshes,
seasonal marshes, and lowland and grasslands because they are critical habitats
for marsh-related wildlife and are essential to the integrity of the marshes.

•

Policy RS.P-9: Encourage restoration of historic marshes to wetland status, either
as tidal marshes or managed wetlands. When managed wetlands are no longer
used for waterfowl hunting, restore them as tidal marshes.

Solano County Wind Turbine Siting Plan and Environmental Impact Report
The Solano County Wind Turbine Siting Plan and Environmental Impact Report (Solano
County 1985) recommends siting wind turbine generators at least 100 feet from sensitive
biological communities; burying transmission lines; minimizing clearing and grading; and
revegetating with native plants.
Solano County Water Agency Solano Multispecies Habitat Conservation Plan
In October 2012, Solano County Water Agency published a draft of the Solano
Multispecies Habitat Conservation Plan (HCP) (SCWA 2012), but the HCP has not yet
been adopted. The draft HCP establishes a framework for complying with federal and
state endangered species regulations while accommodating future urban growth,
infrastructure development, and ongoing operations and maintenance for flood control,
irrigation facilities, and other public infrastructure undertaken by or under the permitting
authority/control of the plan participants in Solano County over the next 30 years (SCWA
2012).
A total of 36 species are proposed to be covered under the HCP. The WRA is not included
as part of the HCP covered activity zones, nor is wind energy development an HCP
covered activity (SCWA 2012).
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Solano County Grading, Drainage, Land Leveling, and Erosion Control Ordinance
Except as exempted in Sections 31-21 and 31-22, the Solano County Grading, Drainage,
Land Leveling, and Erosion Control Ordinance, no person shall commence or perform
any of the following acts without having first obtained a grading and drainage permit from
the Resource Management Department:
•

changing the topography of any land in a manner that alters or interferes with
existing water drainage;

•

filling, closing, or diverting any stormwater drainage channel or watercourse; or

•

grading, filling, excavating, or clearing vegetation for any purpose.

Section 31-16 of the ordinance states that work performed shall not occur at a time
outside of the construction season, defined as April 15–October 15, without the written
approval of the Director. Section 31-30, General Design Principles and Standards,
includes basic design principles and standards that apply to all projects requiring building,
grading, and development permits to minimize adverse effects on existing terrain and
minimize erosion potential. Control measures apply to all aspects of the proposed grading
and are intended to be operational during all stages of development.
The following basic design principles and standards serve as minimum guidelines for
grading plans and erosion, sediment, and runoff control plans:
(a) Stripping or burning of vegetation, tilling, grading, or other soil disturbance shall be
done in a manner which will minimize soil erosion.
(b) Existing natural vegetation shall be retained, protected, and supplemented
wherever feasible. Site development shall be accomplished so that existing trees
are preserved whenever possible and practical.
(c) Exposure of soil to erosion by removal of vegetation shall be limited to the smallest
area practical and for the shortest time practical. Soil exposure shall not exceed
an area in which development will be completed during a single construction
season to ensure that soils are stabilized and vegetation is established by the end
of the construction season. Grading and drainage permits will be withheld during
this time; however, extensions to or restrictions of this time period may be
established by the Director on a case-by-case basis.
(d) Facilities shall be constructed to retain sediment produced on-site.
(e) Sediment basins, sediment traps, diversions, or similar required measures shall
be installed well in advance of any clearing or grading and maintained throughout
any such operations until removal is authorized by the Director. The design of such
structures should account for abating potential mosquito problems.
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(f) Temporary and final seeding, mulching, or other suitable stabilization measures
shall be used to protect exposed erodible areas during development and by the
end of the construction season (April 15–October 15).
(g) Permanent control structures and final vegetation should be installed as soon as
practical in the development and a long-range maintenance plan developed and
adhered to.
(h) The plan shall identify mitigation measures that result in no net increase in peak
runoff due to the development.
(i) Development that creates impervious surfaces in excess of 5,000 square feet must
ensure that surface runoff rates exceeding predevelopment levels shall be
retarded by appropriate structural and vegetative measures to be maintained on
an annual basis.
(j) Runoff water from impervious surface areas resulting from grading activities shall
be treated with biofiltration or another approved alternative before leaving the
property or entering any waters of the state or federal government.
(k) Slopes, both cut and fill, shall not be steeper than two horizontal to one vertical
(2:1) unless a thorough geological and engineering analysis indicates that steeper
slopes are safe and appropriate erosion control measures are specified.
(l) Cuts and fills shall not encroach upon natural watercourses, their floodplains, or
constructed channels in a manner so as to adversely affect other properties.
(m) Disposal of cleared vegetation and excavated materials shall be done in a manner
which reduces the risk of erosion and shall strictly conform to the provisions of the
approved grading permit. Topsoil shall be conserved for reuse in revegetation of
disturbed areas whenever possible.
(n) Proposed development and roadway alignments shall be done in accordance with
the county Road Improvement Standards and fitted to the topography and soils to
minimize erosion.
(o) Waterways shall be designed to avoid erosion as much as practical. Wide
channels should be constructed with flat side slopes surfaces and the channel and
slopes should be lined with grass or other appropriate vegetation. Every effort must
be made to preserve natural channels and drainage ways.
(p) Except as limited by Solano County Code Section 28-51, Watershed and
Conservation (W) District, filling, grading, excavating, or obstructing the bed or
banks of a watercourse and removal of the riparian vegetation shall be allowed
only where no reasonable alternative is available and, where allowed, shall be
limited to the minimum amount necessary. In the Suisun Marsh, stream
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modification should be permitted only if necessary to ensure the protection of life
or existing structures from floods, and only the minimum amount of modification
necessary shall be allowed in such cases.
(q) Cuts and fills are not allowed within 5 feet of property boundaries unless a retaining
wall is placed. The height of the wall must not exceed its distance from the property
line. Exemptions are allowed with the approval of adjoining land owner(s) and
county staff.
As discussed in Section 1.2, construction of facilities for the production of electrical energy
by a local agency like SMUD is exempt from County zoning and building ordinances
(Government Code ARTICLE 5. Regulation of Local Agencies by Counties and Cities
[53090 - 53097.5]).
Solano Weed Management Area
The Solano County Weed Management Area (SCWMA) was formed in 2001 to coordinate
activities and education necessary for the prevention and control of noxious and invasive
weeds in Solano County. The SCWMA emphasizes preventing and controlling noxious
weeds through education and promoting healthy and sustainable ecosystems in Solano
County. Since 2004, the SCWMA has worked with public and private partners to
implement mapping and control of noxious weeds, including targeted projects and
programs to control artichoke thistle, tree of heaven, fig, English ivy, Himalayan
blackberry, perennial pepperweed, arundo, and red sesbania. In 2010, the SCWMA
carried out herbicide treatment of artichoke thistle in the Montezuma Hills area through a
cooperative effort on SMUD property and private farmland (Solano County 2019).
3.3.2.

Environmental Setting

The project site is in the Sacramento Valley portion of the Great Central Valley subdivision
of the California Floristic Province (Baldwin et al. 2012) and in the Mediterranean
California Subregion (Land Resource Region) specified by the U.S. Natural Resources
Conservation Service. This subregion includes the San Francisco Bay area and the
Sacramento–San Joaquin Delta (Delta). The climate is hot and subhumid, with a mean
annual precipitation of 16–20 inches falling entirely as rain during the winter and spring
months. The project area is characterized by the low, rolling Montezuma Hills and
bordered by the Sacramento River to the south.
Surrounding land uses consist of existing wind energy resource development, including
Phases 1, 2, and 3 of the SMUD Solano 4 Wind Project, intermixed with cattle grazing
and field cropping. The landscape is characterized by rolling hills vegetated with
nonnative annual grassland and planted wheat fields, interspersed with seasonal
wetlands, swales, and intermittent drainages. In addition, developed and disturbed sites
are common and include paved and graveled roads, firebreaks, parking areas, operations
facilities, substations, and areas previously used for construction staging.
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The topography of the project site is characterized by low undulating hills that crest at
elevations between 150 and 250 feet above mean sea level, separated by narrow valleys
and intermittent drainages. The study area is primarily within the boundary of the Lower
Sacramento watershed (USGS Hydrologic Unit Code 180201630703, Threemile Slough–
Sacramento River). A small segment of the western end, at the Russell Substation,
overlays the Suisun Bay watershed (Hydrologic Unit Code 180500010106, Lucol Hollow–
Frontal Suisun Bay Estuaries). The site’s hydrology results from direct precipitation, which
drains via a network of intermittent drainages and seasonal wetland swales that direct
overland flows in an easterly and southerly direction toward the Sacramento River
channel.
Vegetation in the area is characterized by pasture and grain crops. Vegetation
communities identified in the study area consist primarily of agricultural land; grazed
nonnative annual grasslands; and patches of ruderal vegetation along roadsides, wind
turbines, and other facilities. Sporadic seasonal wetlands and a single willow thicket are
present along intermittent drainages and swales.
Land Cover Types
AECOM biologists mapped land cover types on the project site based on a review of
current aerial imagery and biological resources field surveys conducted for the project.
These surveys include delineations of waters of the United States in Solano 4 West (AWE
2017b) and Solano 4 East (AECOM 2019b), botanical surveys (AWE 2017c; AECOM
2019a), and a habitat assessment (AWE 2017d). The predominant land cover type on the
project site is grazed annual grassland. Nine land cover types were identified on the
project site, as described below. The acreage of each land cover type is summarized in
Table 3.3-1 and depicted in Exhibit 3.3-1.
Table 3.3-1

Land Cover Types on the Project Site

Land Cover Type
Grazed annual grassland
Annual grassland
Agricultural
Riparian
Urban
Estuarine and marine wetland
Freshwater wetlands
Tidal marsh upland
Tidal/brackish wetlands
TOTAL

Acres on the Project Site
1,673.49
587.86
31.16
0.11
1.13
62.08
96.57
93.86
2.40
2,548.66

Source: Data compiled by AECOM in 2019 based on geographical data from SMUD and results from
biological resources field surveys (AWE 2017b, 2017c, 2017d; AECOM 2019a, 2019b)
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Exhibit 3.3-1 Project Site Land Cover
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Grazed Annual Grassland
Grazed annual grasslands are the predominant land cover type on the project site
(approximately 1,673.5 acres), supporting a variety of nonnative grasses as well as native
and nonnative forbs. Typically, the grazed annual grasslands on the project site are highly
disturbed by cattle, resulting in low-profile vegetation and no thatch layer.
The grazed annual grassland vegetation community is dominated by nonnative grass
species such as wild oats (Avena barbata), ripgut brome (Bromus diandrus), soft chess
(B. hordeaceus), and Mediterranean barley (Hordeum marinum ssp. gussoneanum)
(AWE 2017d; AECOM 2019a). Scattered native and nonnative forbs also grow among
grasses. Common forbs include blow wives (Achyrachaena mollis), Mediterranean
linseed (Bellardia trixago), and scarlet pimpernel (Lysimachia arvensis) (AECOM 2019a).
Agricultural
Agricultural land (approximately 31.2 acres) consists of areas of active dryland farming.
Agricultural practices generally follow a 1- to 3-year crop rotation cycle (i.e., wheat
[Triticum asestivum], barley [Hordeum vulgare], and oats [Avena sativa]), with
predominantly sheep grazing and fallow years following planting. The fields that are
dryland farmed are densely planted, and little to no other vegetation is present (AECOM
2019a).
Annual Grassland
Annual grassland on the project site comprises approximately 588 acres, including
25 acres of fallow agricultural fields. Annual grasslands are interspersed within the
agricultural vegetation community, occurring on hillslopes and draws that are too steep
to cultivate. Because they receive less grazing pressure and little to no ground
disturbance (i.e., disking), annual grasslands outside of tilled areas generally consist of
taller vegetation than grazed annual grassland.
The annual grassland vegetation community is dominated by nonnative annual grasses
and forbs, including wild oats, ripgut brome, soft chess, short pod mustard (Hirschfeldia
incana), and prickly lettuce (Lactuca serriola) (AWE 2017d; AECOM 2019a). Fallow
agricultural lands tend to be dominated by soft chess brome, wild oats, and hare barley
with scattered patches of native forbs including owl’s clover (Castilleja exserta), annual
lupine (Lupinus bicolor), and fiddleneck (Amsinckia intermedia, A. menziesii)
(AWE 2017d). Nonnative annual forbs are also prevalent in these areas and include
yellow starthistle (Centaurea solstialis), filarees (Erodium sp.), and clovers (Trifolium sp.)
(AWE 2017d).
Riparian
Drainages in the study area support very little riparian vegetation (approximately
0.11 acre) (AECOM 2019a). Riparian vegetation on the project site consists of a single
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small thicket of arroyo willow (Salix lasiolepis) in a swale along the southeastern edge of
the Solano 4 East subarea. In addition, a small patch of tamarisk (Tamarix sp.) was
mapped by AECOM botanists in a drainage outside of the project boundaries, south of
the Solano 4 East subarea’s homerun corridor.
Urban
Urban land cover (approximately 1.13 acre) is characterized by developments such as
roads, wind turbines, residential areas, and ornamental plantings within the project area
(AWE 2017d). While most of these features (roads, turbines, and buildings) lack
vegetation, areas surrounding residential buildings in the southwestern corner and
eastern edge of the project area support ornamental vegetation dominated by eucalyptus
trees (Eucalyptus sp.) and Peruvian pepper trees (Schinus molle) (AWE 2017d).
Roadsides and graded areas that surround existing wind turbines and the Russell
Substation are colonized by weedy species, with minimal grass cover, comprising a
ruderal vegetation community. Dominant ruderal species include black mustard (Brassica
nigra), fennel (Foeniculum vulgare), and bristly ox-tongue (Helminthotheca echioides)
(AECOM 2019a).
Freshwater Wetlands
Freshwater wetlands in the project area include seasonal wetlands, swales, and
drainages as well as freshwater emergent marsh and open water, totaling approximately
96.57 acres (AWE 2017d). Please note that “freshwater wetlands” in this context refers
to a mapped habitat type and does not indicate wetlands that have been delineated using
the standard USACE methodology (Environmental Laboratory 1987; USACE 2008).
Marshes exhibit a vegetation community dominated by California bulrush
(Schoenoplectus californicus), hardstem bulrush (S. acutus), and cattail (Typha
angustifolia, T. domingensis, T. latifolia) (AWE 2017d; AECOM 2019a). Seasonal
wetlands, swales, and drainages typically dry up rapidly with the onset of summer. Larger
seasonal wetlands at the bases of hillsides along the southern portion of Solano 4 East
and southwestern portion of Solano 4 West also contain tules and cattails, with smaller
areas of perennial rye grass (Festuca perrenis) (AECOM 2019a). Smaller seasonal
wetlands and swales throughout the project site are composed primarily of perennial rye
grass. Associated species in seasonal wetlands include Mediterranean barley, Mexican
rush (Juncus mexicanus), and hyssop loosestrife (Lythrum hyssopifolia) (AECOM
2019a).
Estuarine and Marine Wetland
Estuarine and marine wetlands (approximately 62.1 acres) occur within the southern edge
of the Solano 4 West subarea, adjacent to the Sacramento River (AWE 2017d). This area
is tidally influenced and is inundated for most of the year.
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Tidal Marsh Upland
Tidal marsh upland habitat (approximately 93.9 acres) occurs in the southern portion of
the Solano 4 West subarea (AWE 2017d). This area is a transitional zone characterized
by expansive, gently sloping land between grassland uplands and estuarine and marine
wetlands along the Sacramento River, resulting in a vegetation community that is a
mixture of upland and wetland species.
Tidal/Brackish Wetlands
Approximately 2.4 acres of brackish aquatic features, such as tidal marsh and brackish
emergent marsh, occur in the southwestern section of the Solano 4 West subarea in a
low, depressional portion of a large seasonal swale complex along Stratton Lane
(AWE 2017d). Much of this area is inundated/saturated throughout the year and supports
emergent marsh vegetation typical of freshwater perennial marshes: cattails, tules, and
chairmaker’s club-rush (Schoenoplectus americanus) (AWE 2017d). Because of elevated
salt concentrations in the soil and water, this vegetation community also supports salttolerant species, including seacoast bulrush (Bolboschoenus robustus), saltmarsh
sandspurry (Spergularia marina), and western sea-purslane (Sesuvium verrucosum)
(AWE 2017d).
Nonnative Invasive/Noxious Weeds
Noxious weeds are known to occur or have potential to occur on the project site
(Table 3.3-2). Several thistles are known from the project site, including artichoke thistle,
Italian thistle, purple starthistle, and yellow starthistle (Althouse and Meade 2017). These
thistles often compete with crops and native plants for nutrients and water, and may
restrict grazing in areas where infestations are high (Bossard et al. 2000). Thistles and
other species such as fennel (Foeniculum vulgare) are common along roadsides,
drainages, and other disturbed areas, including some of the access roads leading to the
locations of the proposed wind turbine generators.
Table 3.3-2 lists the noxious weeds known or with potential to occur on the project site.
The information in the table was compiled by AECOM biologists during a review of projectspecific botanical survey reports (AWE 2017c; AECOM 2019a), an invasive-species
monitoring report for other phases of the Solano Wind Project (Althouse and Meade
2017), the CDFA Encycloweedia (CDFA 2016), and the California Invasive Plant
Council’s Invasive Plant Inventory Database (Cal-IPC 2019).
Sensitive Biological Resources
Sensitive biological resources include those species, natural communities, and habitats
that receive special protection through the ESA, CESA, CWA, California Fish and Game
Code, Porter-Cologne Act, or local plans, policies, and regulations; or that are otherwise
considered sensitive by federal, state, or local resource conservation agencies. Sensitive
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Table 3.3-2

Nonnative Invasive and Noxious Weeds Known or with Potential to Occur
on the Project Site 1

Common Name
Annual falsebrome
Artichoke thistle*
Barb goatgrass
Bellardia
Bermuda grass
Big quakinggrass
Black mustard*
Blackwood acacia
Bristly ox-tongue*
Broadleaved pepperweed*
Bull thistle
Camelthorn
Canada thistle
Capeweed
Common brassbuttons
Creeping bent
European beachgrass
Fennel*
Fertile capeweed
Field mustard
Five-hook bassia
Giant reed
Hare barley*
Italian ryegrass*
Italian thistle*
Japanese brome
Mediterranean barley*
Medusahead
Milk thistle*
Pacific bentgrass
Poison hemlock
Purple starthistle*
Red brome
Redstem filaree
Ripgut brome*
Rush skeleton weed*
Russian knapweed
Shortpod mustard*
Silver wattle
Slenderflower thistle
Soft brome*
Stinkwort
Sweet vernal grass
Tocalote
Tree of heaven
White horsenettle*
Wild oats*
Yellow starthistle*

Scientific Name
Brachypodium distachyon
Cynara cardunculus
Aegilops triuncialis
Bellardia trixago
Cynodon dactylon
Briza maxima
Brassica nigra
Acacia melanoxylon
Helminthotheca echioides
Lepidium latifolium
Cirsium vulgare
Alhagi maurorum
Cirsium arvense
Arctotheca prostrata
Cotula coronopifolia
Agrostis stolonifera
Ammophila arenaria
Foeniculum vulgare
Arctotheca calendula
Brassica rapa
Bassia hyssopifolia
Arundo donax
Hordeum murinum
Festuca perennis
Carduus pycnocephalus
Bromus japonicus
Hordeum marinum
Elymus caput-medusae
Silybum marianum
Agrostis avenacea
Conium maculatum
Centaurea calcitrapa
Bromus madritensis ssp. rubens
Erodium cicutarium
Bromus diandrus
Chondrilla juncea
Acroptilon repens
Hirschfeldia incana
Acacia dealbata
Carduus tenuiflorus
Bromus hordeaceous
Dittrichia graveolens
Anthoxanthum odoratum
Centaurea melitensis
Ailanthus altissima
Solanum eleagnifolium
Avena fatua
Centaurea solstitialis

Cal-IPC Rating
Moderate
Moderate
High
Limited
Moderate
Limited
Moderate
Limited
Limited
High
Moderate
Moderate
Moderate
Moderate
Limited
Limited
High
High
Moderate
Limited
Limited
High
Moderate
Moderate
Moderate
Limited
Moderate
High
Limited
Limited
Moderate
Moderate
High
Lmited
Moderate
Moderate
Moderate
Moderate
Moderate
Limited
Limited
Moderate
Limited
Moderate
Moderate
NA
Moderate
High

CDFA Rating
NA
List B
List B
NA
NA
NA
NA
NA
NA
List B
List C
List A
List B
NA
NA
NA
NA
NA
List A
NA
NA
List B
NA
NA
List C
NA
NA
NA
NA
NA
NA
List B
NA
NA
NA
List A
List A
NA
NA
List C
NA
NA
NA
List B
List C
List B
NA
List B
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Notes for Table 3.3-2
Notes:
Cal-IPC = California Invasive Plant Council; CDFA = California Department of Food and Agriculture; NA = not
applicable
1 Species whose names are denoted by an asterisk have been observed on the project site.
CDFA Pest Ratings:
A Weeds of known economic significance, subject to action by CDFA including eradication, quarantine,
containment, rejection of shipments, or other holding action at the state-county level. Quarantine interceptions are
to be rejected or treated at any point in the state.
B Weeds subject to action by CDFA only when found in a nursery, and otherwise subject to eradication,
containment, control, or other holding action at the discretion of the local county agricultural commissioner.
C Not subject to state action except to provide for general pest cleanliness in nurseries; reject by CDFA only when
found in a crop seed for planting or at the discretion of the commissioner, action to retard spread outside of
nurseries at the discretion of the county agricultural commissioner.
Cal-IPC Pest Ratings:
High: These species have severe ecological impacts on physical processes, plant and animal communities, and
vegetation structure. Their reproductive biology and other attributes are conducive to moderate to high rates of
dispersal and establishment. Most are widely distributed ecologically.
Moderate: These species have substantial and apparent—but generally not severe—ecological impacts on physical
processes, plant and animal communities, and vegetation structure. Their reproductive biology and other
attributes are conducive to moderate to high rates of dispersal, though establishment is generally dependent
upon ecological disturbance. Ecological amplitude and distribution may range from limited to widespread.
Limited: These species are invasive, but their ecological impacts are minor on a statewide level or there was not
enough information to justify a higher score. Their reproductive biology and other attributes result in low to
moderate rates of invasiveness. Ecological amplitude and distribution are generally limited, but these species
may be locally persistent and problematic.
Sources: AWE 2017c; AECOM 2019a; Althouse and Meade 2017; CDFA 2016; Cal-IPC 2019

biological resources evaluated as part of this analysis include sensitive natural
communities and special-status plant and animal species. These resources are discussed
below.
Special-Status Species
For the purpose of this analysis, special-status species are plants and animals that fall
within any of the following categories:
•

species that are listed under the federal ESA and/or CESA as rare, threatened, or
endangered;

•

species considered as candidates and proposed for federal or state listing as
threatened or endangered;

•

wildlife designated by CDFW as fully protected and/or species of special concern;

•

birds designated by CDFW as watch list species;

•

birds protected under the MBTA;
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•

bats designated by the Western Bat Working Group (WBWG) as high (red) or
medium (yellow) priority;

•

plants ranked by CDFW to be rare, threatened, or endangered in California; or

•

species that are considered locally significant, that is, a species that is not rare
from a statewide perspective but is rare or unique in a local context, such as within
a county or region (State CEQA Guidelines Section 15125[c]), or is so designated
in local or regional plans, policies, or ordinances (State CEQA Guidelines,
Appendix G).

CNPS has identified five categories of California Rare Plant Ranks (CRPRs):
•

List 1A—Plants presumed to be extinct in California

•

List 1B—Plant species considered rare, threatened, or endangered in California
and elsewhere

•

List 2—Plant species considered rare, threatened, or endangered in California but
more common elsewhere

•

List 3—Plants about which more information is needed (a review list)

•

List 4—plants of limited distribution (a watch list)

Each CRPR category may include an extension indicating the level of endangerment in
California:
•

1—Seriously endangered in California (more than 80 percent of occurrences are
threatened and/or high degree and immediacy of threat)

•

2—Fairly endangered in California (20–80 percent of occurrences are threatened)

•

3—Not very endangered in California

CDFW recommends hat CEQA reviews of proposed projects address plants on Lists 1A,
1B, and 2.
Special-Status Plants
AECOM biologists compiled a list of special-status plant species with potential to occur in
the project region. The list was compiled using information provided in the CNDDB
database (CDFW 2019a); documentation of species in technical reports prepared for the
project (AWE 2017c; AECOM 2019a); and the results of a search of the CNPS (2019)
and USFWS databases (USFWS 2019a) for the following local USGS quadrangles
(USGS 2013): Birds Landing, Antioch North, Antioch South, Jersey Island, Brentwood,
Clayton, Honker Bay, Denverton, Elmira, Dozier, Liberty Island, Rio Vista, Isleton, Bouldin
Island, and Woodward Island.
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The database searches resulted in a total of 77 special-status plant species evaluated for
their potential to occur on the project site or in the vicinity. Table 3.3-3 summarizes the
regulatory status, habitat, potential for occurrence, and results of botanical surveys within
the project site for each species. Exhibit 3.3-2 shows special-status plant occurrences
documented in the CNDDB within 5 miles of the project site.
Protocol-level botanical surveys were conducted by Area West Environmental (AWE)
botanists on July 26 and 27, 2016, and April 6, 2017 (AWE 2017c), and by AECOM
botanists on April 24 and 25, 2018, and May 10, 2018 (AECOM 2019a). Surveys were
conducted according to CNPS and CDFW protocols for botanical surveys (CNPS 2001;
CDFW 2018a). The surveys were timed to cover the blooming periods of all special-status
plant species identified as having potential to occur in the region. AWE conducted a
comprehensive botanical survey of approximately 900 acres of the Solano 4 West
subarea, including a 250-foot buffer from proposed project components (i.e., collection
homerun lines, access roads, and wind turbine generator locations) (AWE 2017c).
In 2018, AECOM conducted a botanical survey for 307 acres of the Solano 4 West
subarea that had not been previously surveyed by AWE, as well as the Solano 4 East
subarea and the electrical collection system and homerun corridor connecting Solano 4
East to the Russell Substation (AECOM 2019a). The AECOM botanical survey area
included buffers extending 500 feet beyond the locations of the proposed wind turbine
generators and 250 feet beyond roadways (AECOM 2019a). No special-status plants
were found on the project site during any of the protocol-level surveys. Therefore, specialstatus plants are considered absent from the project site.
Special-Status Wildlife
AECOM biologists compiled a list of special-status wildlife species with the potential to
occur in the project area, using information obtained from:
•

the CNDDB database (CDFW 2019a);

•

technical reports prepared for the project (AWE 2017a, 2017d; AECOM 2018a,
2018b, 2018c, 2018d; Rana Resources 2009a; Estep Environmental Consulting
2018a, 2018b);

•

specific requests by resource agencies during project scoping to address certain
species (CDFW 2019b); and

•

a search of the USFWS database (USFWS 2019a) for the following local USGS
quadrangles: Birds Landing, Antioch North, Antioch South, Jersey Island,
Brentwood, Clayton, Honker Bay, Denverton, Elmira, Dozier, Liberty Island,
Rio Vista, Isleton, Bouldin Island, and Woodward Island.

These searches initially identified a total of 58 special-status wildlife species. Of these,
40 special-status wildlife species are known or have the potential to occur in the project
area (Table 3.3-4).
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

FE

SE

1B.1 Cismontane woodland,
valley and foothill
grassland.

885–1,805

April–May Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
The nearest CNDDB occurrence is
approximately 8 miles south of the project
area. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).

Mt. Diablo
manzanita

–

–

1B.3 Chaparral (sandstone)
and cismontane
woodland.

440–2,135

January–
March

No potential to occur. No suitable habitat
on the project site, and elevations in the
project area are too low for this species.
No nearby occurrences. This species is a
shrub that would be detectable year-round;
no Arctostaphylos were observed during
botanical surveys (AECOM 2019a; AWE
2017c).

Contra Costa
manzanita

–

–

1B.2 Chaparral (rocky).

1,410–3,610 January–
April

No potential to occur. No suitable habitat
on the project site, and elevations in the
project area are too low for this species.
No nearby occurrences. This species is a
shrub that would be detectable year-round;
no Arctostaphylos were observed during
botanical surveys (AECOM 2019a; AWE
2017c).

Amsinck ia
grandiflora

large-flowered
fiddleneck

Arctostaphylos
auriculata

Arctostaphylos
manzanita ssp.
laevigata
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Astragalus tener Ferris’ milkvar. ferrisiae
vetch

–

–

1B.1 Meadows and seeps
(vernally mesic), valley
and foothill grassland
(subalkaline flats).

5–245

April–May Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
The nearest CNDDB occurrence is more
than 16 miles north of the project area, in a
vernal meadow. Not observed during
surveys conducted during the appropriate
bloom time (AECOM 2019a; AWE 2017c).

Astragalus tener alkali milkvar. tener
vetch

–

–

1B.2 Alkaline and adobe clay
soils in playas, valley
and foothill grassland,
and vernal pools.

0–195

March–
June

Not likely to occur. Marginally suitable
grassland habitat present in the project
area, but no playas or vernal pools are
present. One CNDDB occurrence
approximately 2.5 miles west of the project
site. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).

heartscale

–

–

1B.2 Saline or alkaline soils in
chenopod scrub,
meadows and seeps,
valley and foothill
grassland. Prefers
sandy areas.

0–1,835

April–
October

Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
One CNDDB occurrence approximately
3.2 miles northwest of the project area. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

Atriplex
cordulata var.
cordulata
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Atriplex
depressa

brittlescale

–

–

1B.2 Alkaline clay soils in
chenopod scrub,
meadows and seeps,
playas, valley and
foothill grassland, and
vernal pools.

0–1,050

April–
October

Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
One CNDDB occurrence approximately 3.5
miles west of the project area. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

Atriplex
persistens

vernal pool
smallscale

–

–

1B.2 Alkaline vernal pools.

30–375

June,
August–
October

No potential to occur. No vernal pools on
the project site. No CNDDB occurrences
within 5 miles. The nearest CNDDB
occurrence is more than 9 miles to the
north in an alkaline playa. Not observed
during surveys conducted during the
appropriate bloom time (AWE 2017c).

Blepharizonia
plumosa

big tarplant

–

–

1B.1 Valley and foothill
grassland, generally in
clay soils.

95–1,655

July–
October

Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
Three CNDDB occurrences approximately
5 miles to the south, across the Bay-Delta,
but these occurrences are from the 1920s
and 1930s. The nearest more recent
occurrence, from 1991, is approximately
8 miles away. Not observed during surveys
conducted during the appropriate bloom
time (AWE 2017c).
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Brasenia
schreberi

watershield

–

–

2B.3 Freshwater marshes
and swamps.

95–7,220

June–
No potential to occur. No suitable habitat
September present on the project site, and no CNDDB
occurrences within 5 miles. The nearest
CNDDB occurrence is approximately 12
miles east, in a slough. Not observed
during surveys conducted during the
appropriate bloom time (AWE 2017c).

Calochortus
pulchellus

Mt. Diablo
fairy-lantern

–

–

1B.2 Generally wooded
slopes, rarely in
chaparral, and valley
and foothill grassland.
Generally on slopes with
a north-facing aspect.

95–2,775

April–June No potential to occur. No wooded slopes
on the project site, and the grassland
habitat is too disturbed to support this
species. No CNDDB occurrences in
Solano County; the nearest CNDDB
occurrence is approximately 9 miles
southeast of the project area. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Campanula
exigua

chaparral
harebell

–

–

1B.2 Chaparral (rocky,
usually serpentinite).

900–4,100

May–June No potential to occur. No chaparral or
serpentinite soils on the project site, and
no CNDDB occurrences of this species
within 5 miles. Not observed during
surveys conducted during the appropriate
bloom time (AECOM 2019a; AWE 2017c).
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Carex comosa

bristly sedge

–

–

2B.1 Coastal prairie, marshes
and swamps (lake
margins), valley and
foothill grassland.

Centromadia
parryi ssp.
congdonii

Congdon’s
tarplant

–

–

1B.1 Alkaline soils in valley
and foothill grassland.
Terraces, swales, and
floodplains, disturbed
sites.

–

–

1B.2 Often in alkaline soils in
grassland, chaparral,
coastal prairie, coastal
salt marshes, and
alkaline springs and
seeps.

Centromadia
pappose
parryi ssp. parryi tarplant

0–2,050

Potential for Occurrence*

May–
Not likely to occur. Marginally suitable
September grassland and marsh habitat present on
the project site. However, most of the
project site is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles. The nearest
CNDDB occurrence is 7 miles east, along
a pond margin. Not observed during
surveys conducted during the appropriate
bloom time (AECOM 2019a; AWE 2017c).

0–755

May–
Not likely to occur. Marginally suitable
November grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

0–1,380

May–
Not likely to occur. Marginally suitable
November grassland habitat present on the project
site. However, most of the project site is
disked regularly for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name
hispid bird’sbeak

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR
1B.1 Alkaline and saline
areas in playas,
meadows, marshes, and
seeps.

0–510

June–
No potential to occur. No suitable habitat
September on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AWE 2017c).

SR

1B.2 Coastal salt marshes
and swamps.

0–10

July–
No potential to occur. No suitable habitat
September on the project site. Two CNDDB
occurrences within 5 miles, one of which is
less than a mile to the southwest.
However, these occur in marsh habitat
along the Sacramento River. Not observed
during surveys conducted during the
appropriate bloom time (AWE 2017c).

–

–

2B.1 Coastal marshes and
swamps.

0–655

July–
No potential to occur. No suitable habitat
September on the project site. Two CNDDB
occurrences within 5 miles, one of which is
less than a mile to the southwest.
However, these occur in marsh habitat
along the Sacramento River. Not observed
during surveys conducted during the
appropriate bloom time (AWE 2017c).

FE

–

1B.1 Salt marshes and
swamps.

0–5

June–
No potential to occur. No suitable habitat
September on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AWE 2017c).

–

–

Chloropyron
soft bird’smolle ssp. molle beak

FE

Cicuta maculata Bolander’s
watervar. bolanderi
hemlock

Chloropyron
molle ssp.
hispidum

Cirsium
Suisun thistle
hydrophilum var.
hydrophilum

Potential for Occurrence*
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Cordylanthus
nidularius

Mt. Diablo
bird’s-beak

–

SR

Cryptantha
hooveri

Hoover’s
cryptantha

–

–

Delphinium
Hospital
californicum ssp. Canyon
interius
larkspur

–

–

recurved
larkspur

–

–

Delphinium
recurvatum

1B.1 Serpentine soils in
chaparral.

1,965–2,525 June–
August

Potential for Occurrence*
No potential to occur. No chaparral or
serpentinite soils on the project site, and
no CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AWE 2017c).

25–490

April–May No potential to occur. No dunes or sandy
soils on the project site. One CNDDB
occurrence approximately 3.7 miles to the
south. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).

1B.2 Openings in chaparral,
coastal scrub, and
cismontane woodland.
Mesic.

635–3,595

April–June No potential to occur. No chaparral,
scrub, or woodland on the project site, and
no CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

1B.2 Alkaline soils in
chenopod scrub,
cismontane woodland,
and valley and foothill
grassland.

5–2,590

1A

Inland dunes and sandy
areas in valley and
foothill grassland.

March–
June

No potential to occur. No chenopod
scrub or woodland on the project site.
Grasslands are regularly disked for
agricultural planting and would not support
this species. No CNDDB occurrences
within 5 miles of the project site. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*
No potential to occur. No vernal pools on
the project site. Two CNDDB occurrences
within 5 miles, the closest approximately
1.7 miles to the northwest. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Downingia
pusilla

dwarf
downingia

–

–

2B.2 Vernal pools in valley
and foothill grasslands.

0–1,460

March–
May

Eriastrum
ertterae

Lime Ridge
eriastrum

–

–

1B.1 Sandy, alkaline soils.
Opening or edges in
chaparral.

655–950

June–July No potential to occur. No sandy soils or
chaparral habitats on the project site, and
no CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AWE 2017c).

Eriogonum
nudum var.
psychicola

Antioch
Dunes
buckwheat

–

–

1B.1 Inland dunes.

Eriogonum
truncatum

Mt. Diablo
buckwheat

–

–

1B.1 Sandy soils in chaparral,
coastal scrub, and valley
and foothill grassland.

0–65

5–1,150

July–
October

No potential to occur. No inland dunes on
the project site. One CNDDB occurrence
approximately 3.7 miles to the south. Not
observed during surveys conducted during
the appropriate bloom time (AWE 2017c).

April–
No potential to occur. No sandy soils,
December chaparral, or coastal scrub on the project
site. Grasslands are regularly disked for
agricultural planting and would not support
this species. One CNDDB occurrence
approximately 3.7 miles south of the
project site. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Eryngium
jepsonii

Jepson’s
coyote thistle

–

–

1B.2 Vernal pools with clay
soils in valley and
foothill grassland.

5–985

April–
August

No potential to occur. No vernal pools on
the project site. No CNDDB occurrences
within 5 miles; the nearest occurrence is
approximately 8 miles to the south at Black
Diamond Mines Preserve. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Eryngium
recemosum

Delta buttoncelery

–

SE

1B.1 Vernally mesic clay
depressions in riparian
scrub.

5–100

June–
October

No potential to occur. No suitable habitat
on the project site, and no CNDDB
occurrences within 5 miles. The nearest
CNDDB occurrence is 15 miles southeast
in alkali wetland adjacent to Kellogg Creek.
Not observed during surveys conducted
during the appropriate bloom time (AWE
2017c).

Erysimum
capitatum var.
angustatum

Contra Costa
wallflower

FE

SE

1B.1 Inland dunes

5–65

March–
May

No potential to occur. No inland dunes on
the project site. Four CNDDB occurrences
within 5 miles, the closest 2.5 miles to the
southwest. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).
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Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Eschscholzia
rhombipetala

diamond
petaled
California
poppy

–

–

1B.1 Alkaline, clay soils in
valley and foothill
grassland.

0–3,200

March–
April

Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
One CNDDB occurrence approximately 3.7
miles to the south. Not observed during
surveys conducted during the appropriate
bloom time (AECOM 2019a; AWE 2017c).

Etriplex
joaquinana

San Joaquin
spearscale

–

–

1B.2 Alkaline soils in
chenopod scrub,
meadows and seeps,
playas, and valley and
foothill grassland.

0–2,740

April–
October

Not likely to occur. Marginally suitable
habitat present on the project site.
However, most of the project site is
regularly disked for agricultural planting.
One CNDDB occurrence approximately 2.5
miles to the west. Not observed during
surveys conducted during the appropriate
bloom time (AECOM 2019a; AWE 2017c).

–

–

1B.2 Adobe clay soils in
chaparral, cismontane
woodland, and valley
and foothill grassland.

5–1,345

February– Not likely to occur. Marginally suitable
grassland habitat present on the project
April
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

Fritillaria liliacea fragrant
fritillary
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Fritillaria
pluriflora

adobe lily

–

–

1B.2 Clay soil in marshes,
swamps, vernal pools,
and lake margins.

195–2,315

April–
August

No potential to occur. No marshes,
swamps, vernal pools, or lake margins on
the project site. The nearest CNDDB
occurrence is 9 miles from the project site.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

Gratiola
heterosepala

Boggs Lake
hedge-hyssop

–

SE

1B.2 Clay soil in marshes,
swamps, vernal pools,
and lake margins.

30–7,790

April–
August

No potential to occur. No marshes,
swamps, vernal pools, or lake margins on
the project site. The nearest CNDDB
occurrence is 9 miles from the project site.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

Grimmia torenii

Toren’s
grimmia

–

–

1B.3 Chaparral, cismontane
woodland, and lower
montane coniferous
forest.

Helianthella
castanea

Diablo
helianthella

–

–

1B.2 Open, grassy sites in
broadleaf upland forest,
chaparral, cismontane
woodland, coastal
scrub, riparian
woodland, and valley
and foothill grassland.

1,065–3,805 Yearround

195–4,265

March–
June

No potential to occur. No chaparral,
woodland, or coniferous forest on the
project site, which is also outside the
known elevation range for this species. No
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AWE 2017c).
Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).
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Project Site

Scientific Name

Common
Name

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*
Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

–

–

1B.2 Chaparral, cismontane
woodland, and valley
and foothill grassland.
Occasionally on
serpentine.

95–3,100

Hibiscus
woolly
lasiocarpos var. rosemallow
occidentalis

–

–

1B.2 Freshwater wetlands,
wet banks, marshes.
Often in riprap on sides
of levees.

0–395

June–
No potential to occur. No suitable habitat
September (freshwater wetlands or marshes) present
on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AWE 2017c).

Isocoma arguta Carquinez
goldenbush

–

–

1B.1 Alkaline soils and flats,
valley and foothill
grassland.

0–65

August–
Not likely to occur. Marginally suitable
December grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
Two CNDDB occurrences within 5 miles,
the closest 4 miles to the north. This
species is a shrub that would be detectable
year-round. No Isocoma were observed by
AECOM in 2018 or by AWE in 2017
(AECOM 2019a; AWE 2017c).

Hesperolinon
breweri

Brewer’s
western flax

Regulatory
Status

May–July
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Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
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Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Juglans hindsii

Northern
California
black walnut

–

–

1B.1 Riparian forest and
riparian woodland.

0–1,445

April–May No potential to occur. No riparian forest
or woodland on the project site. One
CNDDB occurrence 4.75 miles to the
northeast. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).

Lasthenia
conjugens

Contra Costa
goldfields

FE

–

1B.1 Mesic soils in
cismontane woodland,
alkaline playas, valley
and foothill grassland,
and vernal pools.

0–1,540

March–
June

Lathyrus
jepsonii var.
jepsonii

Delta tule pea

–

–

1B.2 Marshes and swamps,
both freshwater and
brackish.

0–15

May–
No potential to occur. No marshes or
September swamps on the project site. A total of 24
CNDDB occurrences within 5 miles, the
closest 0.2 mile to the southwest. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

–

–

1B.1 Wet areas, vernal pools,
ponds.

0–2,885

April–June No potential to occur. No vernal pools or
ponds on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Legenere limosa legenere

Not likely to occur. Marginally suitable
mesic grassland habitat present on some
parts of the project site. However, most of
the grasslands on the project site are
regularly disked for agricultural planting
and grazed. One CNDDB occurrence 5
miles to the south. Not observed during
surveys conducted during the appropriate
bloom time (AECOM 2019a; AWE 2017c).
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Scientific Name

Common
Name

Lepidium latipes Heckard’s
var. heck ardii
pepper-grass

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR
–

–

1B.2 Alkaline flats in valley
and foothill grassland.

5–655

March–
May

Potential for Occurrence*
Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

Lilaeopsis
masonii

Mason’s
lilaeopsis

–

SR

1B.1 Freshwater or brackish
marshes and swamps,
riparian scrub.

0–35

April–
No potential to occur. No marshes or
November swamps on the project site. A total of 34
CNDDB occurrences within 5 miles, the
closest 0.2 mile to the southwest. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

Limosella
australis

Delta
mudwort

–

–

2B.1 Muddy or sandy
intertidal flats, mud
banks in marshes and
swamps (freshwater or
brackish), and riparian
scrub.

0–10

April–
August

No potential to occur. No intertidal flats,
marshes, or swamps on the project site. A
total of 11 CNDDB occurrences within 5
miles, the closest 0.2 mile to the
southwest. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).
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Scientific Name
Madia radiata

Common
Name
showy golden
madia

Malacothamnus Hall’s bushhallii
mallow

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR
–

–

–

–

1B.1 Grassy or open slopes,
vertic clay, rarely
serpentine. Cismontane
woodland and valley
and foothill grassland.

80–3,985

1B.2 Open chaparral, coastal
scrub.

30–2,495

March–
May

May–
October

Microseris
paludosa

marsh
microseris

–

–

1B.2 Moist grassland and
open woodland in
closed-cone coniferous
forest, cismontane
woodland, coastal
scrub, and valley and
foothill grassland.

15–1,165

Monolopia
gracilens

woodland
woolythreads

–

–

1B.2 Serpentine grassland,
open chaparral, oak
woodland, and openings
in North Coast
coniferous forest.

325–3,935

April–July

Potential for Occurrence*
Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).
No potential to occur. No chaparral or
coastal scrub on the project site, and no
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).
Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

February– No potential to occur. No serpentine
soils, chaparral, oak woodland, or North
July
Coast coniferous forest on the project site.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

May–June No potential to occur. No chaparral or
serpentine soil on the project site, and no
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

Navarretia
gowenii

Lime Ridge
navarretia

–

–

1B.1 Clay, serpentine soils.
Chaparral.

590–1,000

Navarretia
leucocephala
ssp. bak eri

Baker’s
navarretia

–

–

1B.1 Cismontane woodland,
meadows and seeps,
vernal pools, valley and
foothill grasslands, and
lower montane
coniferous forest.

15–5,710

April–July

No potential to occur. No meadows,
seeps, vernal pools, or forest habitats on
the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Navarretia
shining
nigelliformis ssp. navarretia
radians

–

–

1B.2 Vernal pools, clay
depressions in
cismontane woodland,
valley and foothill
grassland.

210–3,280

April–July

No potential to occur. No vernal pools or
clay depressions on the project site, and
no CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

FT

SE

1B.1 Large vernal pools in
adobe clay.

15–655

May–
August

No potential to occur. No vernal pools on
the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Neostapfia
colusana

Colusa grass
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Oenothera
deltoides ssp.
howellii

Antioch
Dunes
eveningprimrose

FE

SE

1B.1 Inland dunes.

0–100

March–
No potential to occur. No inland dunes on
September the project site. Four CNDDB occurrences
within 5 miles, the closest 4 miles to the
southwest. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).

Orcuttia
inaequalis

San Joaquin
Valley Orcutt
grass

FT

SE

1B.1 Vernal pools.

30–2,475

April–
No potential to occur. No vernal pools on
September the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Phacelia
phacelioides

Mt. Diablo
phacelia

–

–

1B.2 Rocky soils in chaparral
and cismontane
woodland.

1,640–4,495 April–May No potential to occur. No chaparral or
woodland on the project site, and no
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

0–900

April–May Not likely to occur. Some mesic
grasslands and swales are present on the
project site. However, most grasslands in
the project site are regularly disked for
agricultural planting and grazed. Four
CNDDB occurrences within 5 miles; the
population polygon for the closest CNDDB
occurrence overlaps the northern boundary
of the project site. This overlapping
occurrence is a large polygon that
encompasses the entire Birds Landing
quadrangle. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).

2B.2 Freshwater marshes
and swamps.

0–6,100

June–July No potential to occur. No marshes or
swamps on the project site, and no
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AWE 2017c).

1B.2 Alkaline soil in vernally
mesic areas such as
sinks, flats, and lake
margins. Chenopod
scrub, valley and foothill
grassland, and vernal
pools.

5–3,050

March–
May

Plagiobothrys
hystriculus

bearded
popcornflower

–

–

1B.1 Margins of vernal pools,
mesic grasslands, often
in vernal swales.

Potamogeton
zosteriformis

eel-grass
pondweed

–

–

Puccinellia
simplex

California
alkali grass

–

–

No potential to occur. No alkaline seeps,
lake margins, chenopod scrub, or vernal
pools on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

May–
No potential to occur. No marshes or
November swamps on the project site, and no
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

Sagittaria
sanfordii

Sanford’s
arrowhead

–

–

1B.2 Shallow freshwater
marshes and swamps.

Sanicula
saxatilis

rock sanicle

–

SR

1B.2 Rocky soils in
broadleafed upland
forest, chaparral, and
valley and foothill
grassland.

Scutellaria
galericulata

marsh
skullcap

–

–

2B.2 Lower montane
coniferous forest,
meadows and seeps
(mesic), marshes and
swamps.

0–6,890

June–
Not likely to occur. Marginally suitable
September marsh habitat present on the project site.
No CNDDB occurrences within 5 miles.
The nearest CNDDB occurrence is
approximately 10 miles east along the
South Fork of the Mokelumne River. Not
observed during surveys conducted during
the appropriate bloom time (AWE 2017c).

Scutellaria
lateriflora

side-flowering
skullcap

–

–

2B.2 Meadows and seeps
(mesic), marshes and
swamps.

0–1,640

July–
Not likely to occur. Marginally suitable
September marsh habitat present on the project site.
No CNDDB occurrences within 5 miles.
The nearest CNDDB occurrence is
approximately 11 miles east in the Delta
(Bouldin Island). Not observed during
surveys conducted during the appropriate
bloom time (AWE 2017c).

0–2,135

2,030–3,855 April–May No potential to occur. No rocky soils or
forest, and the listed elevation for this
species is higher than the project site. No
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name
Senecio
aphanactis

Common
Name
chaparral
ragwort

Sidalcea k eck ii Keck’s
checkerbloom

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

No potential to occur. No chaparral,
woodland, or scrub on the project site, and
no CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

–

–

2B.2 Chaparral, cismontane
woodland, and coastal
scrub. Sometimes on
alkaline soil.

45–2,625

FE

–

1B.1 Grassy slopes in clay
soil, sometimes
serpentinite.

245–2,135

April–June Not likely to occur. Marginally suitable
grassland habitat present on the project
site, but no serpentine. Most grasslands on
the project site are regularly disked for
agricultural planting and grazed. One
CNDDB occurrence 0.8 mile west of the
project site. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).

310–3,280

March–
October

Streptanthus
albidus ssp.
peramoenus

most beautiful
jewelflower

–

–

1B.2 Serpentine soils in
chaparral, cismontane
woodland, and valley
and foothill grassland.

Streptanthus
hispidus

Mt. Diablo
jewel-flower

–

–

1B.3 Rocky soils in chaparral
and valley and foothill
grassland.

January–
April

Potential for Occurrence*

1,195–3,935 March–
June

No potential to occur. No serpentine soils
on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).
No potential to occur. No rocky soils on
the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name
Stuck enia
filiformis ssp.
alpina

Common
Name
slenderleaved
pondweed

Symphyotrichum Suisun Marsh
lentum
aster

Trifolium
amoenum

two-fork
clover

Trifolium
hydrophilum

saline clover

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*
No potential to occur. No marshes or
swamps on the project site, and no
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).

–

–

2B.2 Shallow freshwater
marshes and swamps.

980–7,055

–

–

1B.2 Brackish and freshwater
marshes and swamps.

0–10

FE

–

1B.1 Coastal bluff scrub and
valley and foothill
grassland. Sometimes
serpentinite soils.

15–1,360

April–June No potential to occur. No serpentine
soils, and most grasslands on the project
site are regularly disked for agricultural
planting and grazed. No CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

–

–

1B.2 Marshes and swamps.
Valley and foothill
grassland (mesic,
alkaline) and vernal
pools.

0–985

April–June No potential to occur. No marshes and
swamps, vernal pools, or mesic alkaline
areas on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

May–July

May–
No potential to occur. No marshes or
November swamps on the project site, and no
CNDDB occurrences within 5 miles. Not
observed during surveys conducted during
the appropriate bloom time (AECOM
2019a; AWE 2017c).
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Table 3.3-3

Special-Status Plant Species’ Potential to Occur in the Project Region and Potential for Occurrence on the
Project Site

Scientific Name

Common
Name

Regulatory
Status

Elevation
Blooming
Habitat Requirements Range (feet
Period
above msl)
Fed State CRPR

Potential for Occurrence*

Triquetrella
californica

coastal
triquetrella

–

–

1B.2 Soil in coastal bluff
scrub, coastal scrub.

30–330

Yearround

No potential to occur. No coastal scrub
habitat on the project site, and no CNDDB
occurrences within 5 miles. Not observed
during surveys conducted during the
appropriate bloom time (AECOM 2019a;
AWE 2017c).

Tropidocarpum
capparideum

caper-fruited
tropidocarpum

–

–

1B.1 Alkaline hills in valley
and foothill grassland.

0–1,495

March–
April

Not likely to occur. Marginally suitable
grassland habitat present on the project
site. However, most of the project site is
regularly disked for agricultural planting.
No CNDDB occurrences within 5 miles.
Not observed during surveys conducted
during the appropriate bloom time
(AECOM 2019a; AWE 2017c).

Tuctoria
mucronata

Crampton’s
tuctoria

FE

SE

1B.1 Vernal pools and mesic
areas in valley and
foothill grassland with
Pescadero clay soil.

15–35

April–
August

No potential to occur. No vernal pools on
the project site. No CNDDB occurrences
within 5 miles. Not observed during
surveys conducted during the appropriate
bloom time (AECOM 2019a; AWE 2017c).

Viburnum
ellipticum

oval-leaved
viburnum

–

–

2B.3 Chaparral, cismontane
woodland, and lower
montane coniferous
forest.

705–4,595

May–June No potential to occur. No chaparral,
woodland, or coniferous forest on the
project site. Not observed during surveys
conducted during the appropriate bloom
time (AECOM 2019a; AWE 2017c).
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Notes for Table 3.3-3
Notes: AWE = Area West Environmental, Inc.; Bay-Delta = San Francisco Bay/Sacramento–San Joaquin Delta; CNDDB =California Natural Diversity Database;
CRPR = California Rare Plant Rank; Delta = Sacramento–San Joaquin Delta; msl = mean sea level
* Potential for Occurrence:
No Potential to Occur: No suitable habitat is present within or near the project site, the species’ range does not include the project site, or the species is presumed
extinct in California (CRPR 1A).
Unlikely to Occur: Project site is within the species’ range; however, the species has not been recorded within the project site or vicinity, and habitat present is
marginal for the species or habitat is reasonably suitable, but other factors, such as competition with nonnative plants or heavy disturbance (i.e., grazing, soil
disking) indicate that presence of the species is not expected.
Could Occur: Project site is within the species’ range and suitable habitat for the species is present; however, the species has not been recorded within the
project site or existing records are historical and/or locational information is problematic/inaccurate, and species occurrence records may or may not occur in the
project vicinity.
Known to Occur: The project site is within the species’ range, suitable habitat for the species is present, and the species has been recorded within the project site
and current conditions appear to approximate those at the time of the recorded occurrence.
Federal Status Categories:
FE = Listed as endangered under the federal Endangered Species Act
FT = Listed as threatened under the federal Endangered Species Act
California State Status Categories:
CE = Listed as endangered under the California Endangered Species Act
CR = Listed as rare under the California Endangered Species Act
California Rare Plant Rank (CRPR) Categories:
1B
= Plant species considered rare or endangered in California and elsewhere (protected under CEQA, but not legally protected under the federal
Endangered Species Act or California Endangered Species Act)
2B
= Plant species considered rare or endangered in California but more common elsewhere (protected under CEQA, but not legally protected under the
federal Endangered Species Act or California Endangered Species Act)
3
= Plants about which more information is needed (a review list); and
4
= Plants of limited distribution (a watch list).
California Rare Plant Rank (CRPR) Threat Rank Extensions:
.1
= Seriously endangered in California (>80% of occurrences are threatened and/or high degree and immediacy of threat)
.2
= Fairly endangered in California (20% to 80% of occurrences are threatened)
.3
= Not very threatened in California (less than 20% of occurrences threatened/low degree and immediacy of threat or no current threats known)
Sources: CDFW 2019a; CNPS 2019; USFWS 2019a; Baldwin et al. 2012; AWE 2017c; AECOM 2019a
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Exhibit 3.3-2 Special-status Plant Occurrences within 5 Miles of the Project Site
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Invertebrates
Lange’s metalmark
butterfly
Apodemia mormo
langei

Regulatory Status1
Federa
WBWG
State
3
l
E

–

–

Conservancy vernal
fairy shrimp
Branchinecta
conservatio

E

–

–

Vernal pool fairy
shrimp
Branchinecta lynchi

T

–

–

San Bruno elfin
butterfly
Callophrys mossii
bayensis
Valley elderberry
longhorn beetle
Desmocerus
californicus
dimorphus

E

–

–

T

–

–

Habitat

Potential for Occurrence 2

No potential to occur. The butterfly
is exclusively found in the Antioch
Dunes National Wildlife Refuge, and
the larva’s main host plant, naked
stemmed buckwheat (Eriogonum
nudum var. articulatum), is not found
on the project site.
Vernal pools and seasonal wetlands with moderately turbid No potential to occur. No suitable
water. Tulare County to Shasta County.
vernal pool habitat present on the
project site. The nearest
observations are located in the North
Suisun Mitigation Bank and Jepson
Prairie Preserve, approximately 10
miles north of the project site.
Vernal pools and other seasonal wetlands in valley and
No potential to occur. No suitable
foothill grasslands. Tends to occur in smaller wetland
vernal pool habitat present on the
features (less than 0.05 acre in size).
project site. The nearest
observations are located in the North
Suisun Mitigation Bank and Jepson
Prairie Preserve, approximately 10
miles north of the project site.
Inhabits rocky outcrops and cliffs in coastal scrub on the
No potential to occur. One CNDDB
San Francisco peninsula.
occurrence recorded in 2005 on
Mount Diablo. No suitable habitat
present on the project site.
Elderberry shrubs below 3,000 feet in elevation, typically in No potential to occur. No suitable
riparian habitats. Found in stems measuring 1 inch or
habitat present on the project site
greater at ground level.
and no occurrences were generated
in the CNDDB query.
Found only in a sand dune habitat along the shore of the
San Joaquin River in Contra Costa County.
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Delta green ground
beetle
Elaphrus viridis

Vernal pool tadpole
shrimp
Lepidurus pack ardi

Fish
Sacramento Perch
Archoplites
interruptus

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
T
–
–
Habitat preference not well studied. Observed mostly in
open habitats in grassland-playa on the edges of pools,
trails, roads, and ditches. May also prefer denser cover.

E

–

–

–

SSC

–

Potential for Occurrence 2

Not likely to occur. The nearest
CNDDB occurrences were
documented in the Jepson Prairie
Preserve and in the vernal pool–
grassland matrix between the
Jepson Prairie Preserve and Travis
Air Force Base, north of the project
site.
Vernal pools and other seasonal wetlands in valley and
No potential to occur. No suitable
foothill grasslands that pond for sufficient duration to allow vernal pool habitat present on the
the species to complete its life cycle. Typically found in
project site. The nearest
ponds ranging in size from 0.1 acre to 80 acres.
observations are located in the North
Suisun Mitigation Bank and Jepson
Prairie Preserve, approximately 10
miles north of the project site.
Found in sloughs, slow-moving rivers, and large lakes,
including floodplain lakes of the Central Valley. Favors
rivers, large lakes, and estuaries that are fairly cool and
fresh.

No potential to occur. Habitat for
the species occurs in the Delta. The
nearest recorded observation was in
2009, when juvenile fish were pulled
out of an intake screen at the Contra
Costa Power Plant, approximately 5
miles southeast of the project site;
however, no suitable habitat was
mapped on the project site.
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Delta Smelt
Hypomesus
transpacificus

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
T
E
–
Inhabits open waters of bays, tidal rivers, channels, and
sloughs; rarely occurs in water with salinity of more than
10–12 ppt; when not spawning, found where salt water
and freshwater mix; typically spawns upstream, but some
spawning events have been documented in estuaries.

Steelhead–Central
Valley DPS
Oncorhynchus
myk iss irideus
pop. 11

T

–

–

Sacramento Splittail
Pogonichthrys
hystriculus

–

SSC

–

Potential for Occurrence 2

No potential to occur. Critical
habitat for the species occurs in the
Delta. The nearest CNDDB
occurrence was recorded in 2017, in
the lower Sacramento River between
Sherman Island and Rio Vista.
Interagency ecological monitoring
(MER11A0001) records the area as
having the highest density of
subadults and juveniles in the area.
This area is approximately 1.04
miles south of the Solano 4 East
portion of the project; however, no
suitable habitat was mapped on the
project site.
Cool, clear streams with abundant cover and wellNo potential to occur. This species
vegetated banks, with relatively stable flows. Pool and riffle is known to occur in the Delta from
complexes and cold gravelly streambeds for spawning.
Chipps Island to the San Joaquin
River at Dos Reis and Sacramento
River at Garcia Bend, which is found
within a mile of the project site;
however, no suitable habitat was
mapped on the project site.
Lives in fluctuating environments and can tolerate water
No potential to occur. CNDDB
with high salinity and low oxygen levels.
records from 1998–2013 document
the species occurring with other
native fish within 10 miles of the
project site, near Bradmoor Island
and Liberty Island. Most likely also
occurs in the Delta region.
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Longfin Smelt
Spirinchus
thaleichthys

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
C
T, SSC
–
Uses estuaries, nearshore waters, and the lower portions
of freshwater streams. Found in the San Francisco estuary
and Delta, Humboldt Bay, and the estuaries of the Eel
River and Klamath River.

Amphibians and Reptiles
California tiger
T
salamander
Ambystoma
californiense

Northern California
legless lizard
Anniella pulchra

–

T

–

SSC

–

Potential for Occurrence 2
No potential to occur. The species’
main spawning grounds are located
in the Sacramento River, south of
Rio Vista and approximately 2.5
miles northeast of the Solano 4 East
project subarea; however, no
suitable habitat occurs on the project
site.

Small ponds, lakes, or vernal pools in grasslands and oak Not likely to occur. Two aquatic
woodlands for larvae; rodent burrows, rock crevices, or
features on-site provide elements of
fallen logs for cover for adults and for summer dormancy. suitable breeding habitat, but
species is not likely to occur because
of the highly disturbed nature of
upland habitat on-site, limited upland
refugia, regular disruptions/barriers
to dispersal, and habitat
fragmentation (Rana Resources
2009; AWE 2017e; AECOM 2018b).
Occurs in sparsely vegetated habitats such as coastal
No potential to occur. The project
sand dunes, chaparral, pine-oak woodland, desert scrub, site is just outside the species’ most
open grassland, and riparian areas with sandy or loose
northern range; the nearest CNDDB
loamy substrates.
occurrence was in 2015 and was
approximately 2.5 miles south of the
project site in the sand dunes on the
south bank of the San Joaquin River
(CDFW 2019a). The Sacramento
River is a physical barrier for
dispersal into the project area and
years of tilling of the land also
preclude suitable habitat within the
project site.
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
California glossy
snake
Arizona elegans
occidentalis
Alameda whipsnake
Masticophis lateralis
euryxanthus

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
–
SSC
–
Subspecies found primarily in grasslands, fields, coastal
sage scrub, and chaparral.
T

T

–

Chaparral foothills, shrublands with scattered grassy
patches, rocky canyons and watercourses, and adjacent
habitats.

Coast horned lizard
Phrynosoma blainvillii

–

SSC

–

Western pond turtle
Emys marmorata

–

SSC

–

Occurs in most of California from the Central Valley and
Coast Ranges and into Baja California north along the
coast. Inhabits coastal sage scrub and chaparral in arid
and semiarid climates. Prefers friable, rocky, or shallow
sandy soils.
Forages in ponds, marshes, slow-moving streams,
sloughs, and irrigation/drainage ditches; nests in nearby
uplands with low, sparse vegetation.

Foothill yellow-legged
frog
Rana boylii

–

C-T

–

Found in most major Pacific-slope Sierra Nevada
watersheds between upper Sacramento River and the
Tehachapi Mountains. Streams and rivers with rocky
substrate and open, sunny banks, in forests, chaparral,
and woodlands from sea level to 6,700 feet. Sometimes
found in isolated pools, vegetated backwaters, and deep,
shaded, spring-fed pools

Potential for Occurrence 2
No potential to occur. The nearest
recorded occurrence was in 1958 in
the Antioch Dunes (CDFW 2019a).
No potential to occur. All
occurrences from Contra Costa
County; no suitable habitat for the
species present in the project area
(CDFW 2019a).
No potential to occur. No suitable
habitat on-site; the nearest CNDDB
occurrence is 12 miles south of the
project site (CDFW 2019a).
Not likely to occur. Suitable aquatic
habitat is present in the Solano 4
West project subarea near the
Sacramento River. Pond turtles
could potentially move through the
project site during wet periods to
disperse between aquatic sites and
to nest within annual grassland
habitats.
No potential to occur. No CNDDB
records within 5 miles of the project
site. No suitable habitat for the
species was observed during the
technical studies for the project
(AECOM 2018b, 2018c).
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
California red-legged
frog
Rana draytonii

Giant garter snake
Thamnophis gigas

Birds
Cooper’s hawk
Accipiter cooperii

Tricolored blackbird
Agelaius tricolor

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
T
SSC
–
Occurs throughout California and northern Baja California.
Lowlands and foothills in or near permanent sources of
deep water with dense, shrubby, or emergent riparian
vegetation. Requires 11–20 weeks of permanent water for
larval development and must have access to aestivation
habitat. Endemic to California and Baja California, at
elevations ranging from sea level to 1,524 meters (5,000
feet). Has a distinct aquatic and upland habitat
requirement that includes pools of slow-moving streams,
perennial or ephemeral ponds, and upland sheltering
habitats.
T
T
–
Slow-moving streams, sloughs, ponds, marshes,
inundated floodplains, rice fields, and irrigation/drainage
ditches on the Central Valley floor with mud bottoms,
earthen banks, emergent vegetation, abundant small
aquatic prey, and absence or low numbers of large
predatory fish. Requires permanent water during the active
season. Also requires upland refugia not subject to
flooding during the snake’s inactive season.
–

WL

–

–

T SSC

–

Potential for Occurrence 2
Not likely to occur. No CNDDB
records within 5 miles of the project
site. The habitat assessment
conducted for this species in 2018
concluded that the project site is
outside the species’ range, and that
physical barriers prevent dispersal
into the project site from the nearest
occurrence (AECOM 2018c).
Not likely to occur. No suitable
habitat in the Solano 4 East project
subarea. In Solano 4 West, three
wetlands were identified as potential
suitable aquatic habitat; however,
the aquatic habitat provides only
limited refugia/dispersal because of
the scarcity of mammal burrows or
soil cracks (AECOM 2018d).

Low potential to occur. No suitable
nesting habitat; no accounts
documented in the avian use
summary (Estep Environmental
Consulting 2018b).
Forages in agricultural lands and grasslands; nests in
Known to occur. No nesting
marshes, riparian scrub, and other areas that support
colonies recorded on-site; occurs on
cattails or dense thickets of shrubs or herbs. Requires open the project site in the nonbreeding
water and protected nesting substrate, such as flooded,
season in mixed winter flocks of
spiny, or thorny vegetation.
starlings and blackbirds (Estep
Environmental Consulting 2018b).
Breeds in mixed deciduous forest, riparian forest, open
woodlands, and urban areas.
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
Grasshopper sparrow
–
SSC
–
Nests and forages in dense grasslands; favors a mix of
Ammodramus
native grasses, forbs, and scattered shrubs.
savannarum
(nesting)
Species

Golden eagle
Aquila chrysaetos
(nesting)

–

FP

–

Potential for Occurrence 2

Low potential to occur. Annual
grassland throughout the project site
provides suitable nesting and
foraging habitat; however, this
species has not been documented
within the WRA (Estep
Environmental Consulting 2018b).
Prefers open terrain for hunting, such as grasslands,
Known to occur. No cliffs, trees, or
meadows, deserts, savannas, and early successional
other structures for nesting are
stages of forest and shrub habitats. Nests in rugged, open present on the project site. Golden
habitats with canyons and escarpments, typically on cliffs
eagles migrate through and winter in
and rock outcroppings; however, will also nest in large trees the Central Valley, but the valley
in open areas, including oaks, sycamores, redwoods, pines, floor is not within the core breeding
and eucalyptus, overlooking open hunting habitat.
range, and typical habitat is present
in rolling foothills, mountains, and
deserts. Possible nesting in the
Meins Landing area in the future
(Estep Environmental Consulting
2018a). Five golden eagle territories
within 10 miles were identified during
a 2011 eagle survey for the
Collinsville Wind Project, which
corresponds with the Solano 4 West
subarea of the current project
(GANDA 2011). Species could
forage in grassland habitat on the
project site.
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Short-eared owl
Asio flammeus

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
–
SSC
–
Usually found in grasslands, dunes, meadows, and saline
and fresh emergent wetlands with low perches. Nests on
the ground in vegetation.

Burrowing owl
Athene cunicularia
(year-round)

–

SSC

–

Nests and forages in grasslands, agricultural lands, open
shrublands, and open woodlands with existing ground
squirrel burrows or friable soils. Suitable burrow sites
consist of short, herbaceous vegetation with only sparse
cover of shrubs or taller herbs.

Ferruginous hawk
Buteo regalis

–

WL

–

Breeds outside of California and forages in grasslands.

Potential for Occurrence 2
Low potential to occur. The
species is known to occur within the
WRA (Estep Environmental
Consulting 2018b). Suitable habitat
occurs in the southern portions of the
Solano 4 East and West project
subareas near the Sacramento
River.
Known to occur. Annual grassland
throughout the project site
represents suitable nesting and
foraging habitat. The project site is
within the year-round range of the
species. Wintering birds have been
observed by SMUD in the study
area, but no breeding activity has
been documented in the project area
(AECOM 2018a).
Could occur. The species is known
to occur in the fall and winter months
in the study area. Suitable foraging
habitat is present on the project site
(Estep Environmental Consulting
2018b).
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Swainson’s hawk
Buteo swainsoni
(nesting)

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
–
T
–
Forages in grasslands, irrigated pastures, and agricultural
lands; nests in riparian and isolated trees.

Mountain plover
Charadrius montanus

–

SSC

–

Yellow rail
Coturnicops
noveboracensis

–

SSC

–

Northern harrier
Circus hudsonius
(nesting)

–

SSC

–

Potential for Occurrence 2

Known to occur. Several individuals
have been recorded during bird
abundance surveys on several wind
projects in the WRA; no suitable
nesting habitat on the project site,
although the species is known to
nest elsewhere in the WRA (Estep
Environmental Consulting 2018a,
2018b).
Forages on grasslands and plowed fields. Will roost in
Low potential to occur. A known
depressions of ungulate hoof prints and plowed furrows.
wintering site occurs 5 miles north of
the project site (CDFW 2019a).
Requires sedge marshes and meadows with moist soil and Low potential to occur. Suitable
shallow standing water.
habitat for the species may be found
in the southernmost end of the
Solano 4 West project subarea near
the Sacramento River; however, no
recent observations have been found
within the past 20 years (CDFW
2019a).
Uses a variety of open grassland, wetland, and agricultural Known to occur. Annual grassland
habitats. Breeding habitats include marshy meadows, wet throughout the project site
and lightly grazed pastures, and freshwater and brackish
represents suitable nesting and
marshes; and dry upland habitats, such as grassland,
foraging habitat. Common resident
cropland, drained marshland, and shrub-steppe in cold
raptor species within the project
deserts.
study area (Estep Environmental
Consulting 2018b).
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Regulatory Status1
Federa
WBWG
Habitat
Potential for Occurrence 2
State
3
l
White-tailed kite
–
FP
–
Individuals prefer open grasslands with dispersed trees for Known to occur. The species is
Elanus leucurus
nesting and perching. Frequently found along tree-lined
known to occur within the project site
(nesting)
river valleys with contiguous open areas.
and throughout the WRA. Annual
grassland throughout the project site
provides suitable foraging habitat.
Nesting habitat is not found on the
project site (Estep Environmental
Consulting 2018b).
California horned lark
–
WL
–
Nests and forages in short-grass prairie, fallow fields, alkali Known to occur. Observed within
Eremophilia alpestris
flats, mountain meadow, and coastal plain.
the project site and one of the most
actia
common bird species to occur in the
WRA. Suitable habitat is present on
the project site (Estep Environmental
Consulting 2018b).
American peregrine
D
D,
–
Distributed throughout the United States. The habitat of the Could occur. Occurs seasonally
falcon
CDFWperegrine falcon includes many terrestrial biomes in North throughout the WRA. Suitable
Falco peregrinus
America. Most often, breeding peregrine falcons use
FP
foraging habitat is found within the
habitats containing cliffs and almost always nest near
anatum
project site. CNDDB location is
water (Wheeler 2003:477; White et al. 2002). Peregrine
suppressed and the only occurrence
falcons generally use open habitats for foraging.
was in 2015 in the Rio Vista
Nonbreeding peregrine falcons may also occur in open
quadrangle (CDFW 2019a).
areas without cliffs. Many artificial habitats like towers,
bridges, and buildings are also used by peregrine falcons
(White et al. 2002).
Saltmarsh common
–
SSC
–
Breeds in woody swamp, brackish marsh, and freshwater
Low potential to occur. The
yellowthroat
marsh.
species has been documented only
Geothlypis trichas
in the Solano 4 project site within the
sinuosa
WRA. Suitable habitat may occur
within wetland features of the project
(Estep Environmental Consulting
2018b).
Species
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Bald eagle
Haliaeetus
leucocephalus
(nesting and
wintering)

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
D
E, FP
–
Individuals forage primarily in large inland fish-bearing
waters with adjacent large trees or snags; occasionally in
uplands with abundant rabbits, other small mammals, or
carrion. They often roost communally in winter.

Loggerhead shrike
Lanius ludovidianus
(nesting)

–

SSC

–

Forages in grasslands and agricultural fields, and nests in
scattered shrubs and trees.

California black rail
Laterallus
jamaicensis
coturniculus

–

T

–

Inhabits freshwater marshes, wet meadows, and shallow
margins of saltwater marshes bordering larger bays.

Potential for Occurrence 2
Low potential to occur. The
species is known to occur in the
WRA. The nearest possible breeding
territory would be centered on
Grizzly Island approximately 4–5
miles west of the WRA; however,
because no eagle activity was
observed at the time of the survey
(2016–2018), it is considered
inactive (Estep Environmental
Consulting 2018b).
Known to occur. The species is
known to occur within the project site
and annual grassland throughout the
project site represents suitable
foraging habitat. Nesting habitat is
limited to scattered trees and shrubs
(Estep Environmental Consulting
2018b).
Low potential to occur. Suitable
habitat may be present along the
Sacramento River near the project
site (CDFW 2019a). This species
has also been documented in the
Montezuma I Wind Project in the
Year 2 report (H. T. Harvey &
Associates 2015a).
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Song sparrow
(“Modesto
population”)
Melospiza melodia
mailliardi

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
–
SSC
–
Prefers riparian willow thickets, valley oak riparian with
understory of blackberry, ruderal areas along levees and
irrigation canals, and cattail and tule marshes.

Suisun song sparrow
Melospiza melodia
maxillaris

–

SSC

–

Double-crested
cormorant
Phalacrocorax auritus

–

WL

–

California Ridgway’s
rail
Rallus obsoletus
obsoletus

E

E

–

Potential for Occurrence 2

Low potential to occur. Suitable
habitat may be present along the
Sacramento River; however, the
nearest CNDDB occurrence was in
Discovery Bay, approximately 20
miles southeast of the project site
(CDFW 2019a).
Range confined to tidal salt and brackish marshes from the Low potential to occur. Suitable
Carquinez Strait and Suisun Bay east to the confluence of habitat may be present along the
the San Joaquin and Sacramento rivers.
Sacramento River; however, the
nearest CNDDB occurrence was in
Suisun Bay, approximately 7 miles
southwest of the project site (CDFW
2019a).
Colonial nester on coastal cliffs, offshore islands, and along Low potential to occur. Unlikely to
lake margins in the interior of the state. Nests along the
nest in the project site; however,
coast on sequestered islets, usually on ground with a
could potentially be found along the
sloping surface or in tall trees along lake margins (CDFW
river or islets near the project site. A
2019a).
rookery site was found during the
Collinsville Wind Project
preconstruction surveys, which
correspond with Solano 4 West
portion of the project site (GANDA
2011).
Lives in brackish water marshes in dense pickleweed and
Low potential to occur. Suitable
cordgrass.
habitat may be present along the
Sacramento River near the project
site; however, no known occurrences
have been documented within 10
miles of the project site (CDFW
2019a).
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Bank swallow
Riparia riparia

California least tern
Sternula antillarum
browni

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
–
T
–
Forages in open riparian areas, grassland, wetlands,
water, and cropland and nests in vertical banks and cliffs
with fine-textured or sandy soils near streams, rivers,
ponds, and lakes.
E

E

–

–

SSC

High

Townsend’s bigeared bat
Corynorhinus
townsendii

–

SSC

Silver-haired bat
Lasionycteris
noctivagans

–

–

Mammals
Pallid bat
Antrozous pallidus

Potential for Occurrence 2

No potential to occur. No suitable
nesting habitat present on the project
site. One CNDDB occurrence
documented approximately 4 miles
east of the Solano 4 East project
subarea (CDFW 2019a).
Seacoasts, beaches, bays, estuaries, lagoons, lakes, and Low potential to occur. A nesting
rivers. Nests, rests, and loafs on sandy beaches, mudflats, colony has been documented within
and salt-pond dikes.
3 miles west of the Solano 4 West
project subarea in the Montezuma
wetlands (Frost 2015).

Grasslands, shrublands, oak woodlands, forests; most
common in open, dry habitats; individuals roost in rock
crevices, cliffs, caves, mines, and hollows of oaks and
redwoods, and under sloughing bark, and human
structures (e.g., bridges, buildings).
High Uncommon colonial bat associated with coniferous forests,
mixed mesophytic forests, deserts, agricultural areas,
native prairies, riparian communities, and coastal habitat
types; individuals typically roost in caves and mines, but
also in basal hollows of trees, including redwoods, and
human structures (e.g., bridges, buildings).
Mediu Common bat distributed in coastal and montane forests.
m
Individuals roost in hollow trees, snags, buildings, rock
crevices, caves, and under bark. Females congregate in
small maternity colonies inside trees.

Not likely to occur. No suitable
roost habitat is present within or near
the project site and this species
typically forages near its roost.
Not likely to occur. No suitable
roost habitat is present within or near
the project site for this uncommon
species (CDFW 2019a).
Known to occur. The species was
recorded in the High Winds Project
during fatality monitoring from 2003–
2004 (Kerlinger et al. 2006).
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
Western red bat
Lasiurus blossevillii

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
–
SSC
High Solitary foliage-roosting bat associated with riparian
habitat (particularly willows, cottonwoods, sycamore, and
eucalyptus), but individuals also use orchards, agricultural,
and sometimes urban environments.

Hoary bat
Lasiurus cinereus

–

–

Long-eared myotis
Myotis evotis

–

Fringed myotis
Myotis thysanodes

–

–

Long-legged myotis
Myotis volans

–

–

Potential for Occurrence 2

Known to occur. No suitable roost
trees are present on the project site;
however, this species is known to
migrate through the project study
area and has been documented
within the WRA during fatality
monitoring at several wind projects
(SMUD 2007).
Mediu Uncommon, solitary foliage-roosting bat. The most
Known to occur. This species is
m
widespread North American bat. Individuals rear young in known to occur in the area and has
woodlands and forests with medium-sized to large trees
been documented in several fatality
with dense foliage.
monitoring reports throughout the
history of the WRA.
Mediu Colonial bat found in coniferous forests; individuals prefer Low potential to occur. This
m
to roost in hollow trees or under bark.
species’ range falls within the project
site; however, no suitable roost
habitat is present within or near the
project site.
High Uncommon colonial forest/woodland bat that roosts in
Low potential to occur. This
crevices in buildings, underground mines, rocks, cliff faces, species’ range falls within the project
bridges, and large decadent trees and snags.
site; however, no suitable roost
habitat is present within the project
site.
High Colonial bat found in coniferous forests at 4,000–9,000
No potential to occur. This species’
feet in elevation.
range falls within the project site;
however, no suitable habitat or
suitable roost habitat is present
within the project site.
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Regulatory Status1
Federa
WBWG
Habitat
State
3
l
San Francisco dusky–
SSC
–
Found throughout the San Francisco Bay Area in
footed woodrat
grasslands, scrub, and wooded areas.
Neotoma fuscipes
annectens
Species

Salt-marsh harvest
mouse
Reithrodontomys
raviventris

E

E

–

Suisun shrew
Sorex ornatus
sinuosus

–

SSC

–

American badger
Taxidea taxus

–

SSC

–

Potential for Occurrence 2

No potential to occur. The nearest
CNDDB occurrence, documented
approximately 11 miles southwest of
the project site, was a dead-onarrival individual in 2015 (CDFW
2019a).
The southern subspecies inhabits salt marshes of the San Low potential to occur. Suitable
Francisco Bay Area. Prefers marshes with dense stands of habitat may be present in the Solano
pickleweed that are adjacent to upland, salt-tolerant
4 West project subarea near the
vegetation, for escape during high tide.
Sacramento River. The nearest
CNDDB occurrence is in Grizzly
Island, approximately 7 miles west of
Solano 4 West (CDFW 2019a).
Found in salt and brackish marshes around the northern
Low potential to occur. Suitable
margins of San Pablo and Suisun bays. Prefers areas of habitat is present near the project
low and dense vegetation for coverage and food supply.
site near the shore. However, most
recent CNDDB occurrence was from
1983 near Grizzly Island (CDFW
2019a).
Most abundant in the drier open stages of most shrub,
Low potential to occur. Annual
forest, and herbaceous habitats with friable soils; generally grassland throughout the project site
associated with treeless regions, prairies, parklands, and represents suitable habitat; however,
desert areas. Needs open, uncultivated land.
land disturbance from disking
precludes establishment of burrows
or dens on most of the project site;
the nearest CNDDB occurrence is 7
miles south of the project site
(CDFW 2019a).
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Table 3.3-4

Special-Status Wildlife Species’ Potential to Occur in the Project Area and Potential for Occurrence on the
Project Site

Species
San Joaquin kit fox
Vulpes macrotis
mutica

Regulatory Status1
Federa
WBWG
Habitat
Potential for Occurrence 2
State
3
l
E
T
–
Alkali sink, valley grassland, and woodland, in valleys, and Not likely to occur. Annual
adjacent gentle foothills; hunts in areas with low sparse
grassland throughout the project site
vegetation that allows good visibility and mobility.
represents suitable habitat; however,
the nearest CNDDB occurrence is 7
miles south of the project site
(CDFW 2019a).

Notes: CDFW = California Department of Fish and Wildlife; CNDDB = California Natural Diversity Database; Delta = Sacramento–San Joaquin Delta; DPS =
Distinct Population Segment; WRA = Wind Resource Area; ppt = parts per thousand; SMUD = Sacramento Municipal Utility District; WBWG = Western Bat
Working Group
1 Legal Status Definitions:
Federal:
State:
E Endangered (legally protected)
FP Fully protected (legally protected)
T Threatened (legally protected)
SSC Species of special concern (no formal protection other than CEQA consideration)
D Delisted (no Endangered Species Act protection) E
Endangered (legally protected)
PT Proposed as threatened
T
Threatened (legally protected)
R Under review
CE Candidate endangered
No status
WL Watch listed
No status
2 Potential for Occurrence:
No Potential to Occur: The project site is outside the species’ range or suitable habitat for the species is absent from the project site and adjacent areas.
Not Likely to Occur: No occurrences of the species have been recorded within or immediately adjacent to the project site, and either habitat for the species is
marginal or potentially suitable habitat may occur, but the species’ current known range is restricted to areas far from the project site.
Low Potential to Occur: The species was identified during literature review as potentially occurring near the project site and habitat for the species is marginal or
potentially suitable habitat may occur, but there are no records of species occurrence within the project site or its vicinity.
Could Occur: The project site is within the species’ range, and no occurrences of the species have been recorded within the project site; however, suitable habitat
for the species is present and recorded occurrences of the species are generally present in the vicinity.
Known to Occur: The project site is within the species’ range, suitable habitat for the species is present, and the species has been recorded from within the
project site.
3 Western Bat Working Group (WBWG) Western Bat Species Regional Priority Matrix:
High
= bat species considered the highest priority for funding, planning, and conservation actions.
Medium = species that warrant closer evaluation, more research, and conservation actions addressing both the species and possible threats.
Low
= species for which the available data indicate that populations are stable and the potential for major changes in status in the near future are considered
unlikely.
Sources: CDFW 2019a; eBird 2012; USFWS 2019a, 2019b; data compiled by AECOM in 2019.
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A search of the CNDDB database results identified 21 special-status wildlife species that
occur within a 5-mile radius of the project components. These species are listed in Table
3.3-5 and their locations shown in Exhibit 3.3-3 below.
Table 3.3-5

Special-Status Wildlife Species Occurring within a 5-Mile Radius of the
Project Components
Common Name

Scientific Name

Birds
tricolored blackbird

Agelaius tricolor

short-eared owl

Asio flammeus

burrowing owl

Athene cunicularia

mountain plover

Charadrius montanus

yellow rail

Coturnicops noveboracensis

saltmarsh common yellowthroat

Geothlypis trichas sinuosa

song sparrow “Modesto” (population)

Melospiza melodia

Suisun song sparrow

Melospiza melodia maxillaris

double-crested cormorant

Phalacrocorax auritus

California least tern

Sternula antillarum browni

Mammals
western red bat

Lasiurus blossevillii

salt-marsh harvest mouse

Reithrodontomys raviventris

Amphibians and Reptiles
California tiger salamander

Ambystoma californiense

Northern California legless lizard

Anniella pulchra

California glossy snake

Arizona elegans occidentalis

western pond turtle

Emys marmorata

Alameda whipsnake

Masticophis lateralis euryxanthus

giant garter snake

Thamnophis gigas

Fish
Sacramento Perch

Archoplites interruptus

Delta Smelt

Hypomesus transpacificus

Longfin Smelt

Spirinchus thaleichthys

Source: CDFW 2019a; data compiled by AECOM in 2019

The CNDDB suppresses precise information on golden eagle nesting sites to protect the
species; therefore, Exhibit 3.3-3 does not show the known nesting locations of this
species. Migratory birds, which are addressed below, are not addressed individually in
Tables 3.3-4 and 3.3-5 unless they have been otherwise designated as special-status
species by CDFW or USFWS.
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Exhibit 3.3-3 Special-Status Wildlife Species within 5 Miles of the Project Components
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Based on field survey results, and the assemblage of a 30-year period of avian use and
abundance data in the WRA (Estep Environmental Consulting 2018b), the following
special-status species are known to occur in the project area: Swainson’s hawk, golden
eagle, bald eagle, burrowing owl, loggerhead shrike, northern harrier, tricolored blackbird,
American white pelican, American peregrine falcon, double-crested cormorant, whitetailed kite, prairie falcon, and short-eared owl (Estep Environmental Consulting 2018b).
The life history and ecology of special-status species known or with potential to occur on
the project site is discussed further below and in Appendix C. The following species are
not discussed further because they and/or suitable habitats are absent from the project
area: Delta Smelt, Longfin Smelt, and Steelhead.
Amphibians and Reptiles
California Tiger Salamander
The endemic California tiger salamander is a large terrestrial salamander that typically
inhabits grassland and oak woodland habitats below 1,500 feet in elevation that have
scattered ponds, intermittent streams, vernal pools, and artificial pools. The population is
divided into three distinct population segments (DPSs) based on their geographical
distribution: the Santa Barbara DPS, Sonoma DPS, and Central California DPS. The
Santa Barbara and Sonoma DPSs are federally listed as endangered, while the Central
California DPS is federally listed as threatened. The California tiger salamander is a
California Species of Special Concern throughout its range. Threats from habitat loss,
introduction of invasive predators, and habitat fragmentation have led to the species’ rapid
decline (Collins et al. 1988; Shaffer et al. 1993; Jennings and Hayes 1994).
AECOM biologists conducted a habitat assessment and focused aquatic surveys for
California tiger salamander in the project area (AECOM 2018b). The focused aquatic
surveys included dip-net sampling and eDNA sampling. Two of the aquatic features on
the project site are ponds with deep standing water and mature emergent and shoreline
vegetation that could provide potentially suitable breeding habitat for California tiger
salamander. Four other wetlands on or near the project site provide moderately suitable
habitat. However, upland areas adjacent to all of these aquatic features provide only
limited upland refugia/dispersal habitat, with either infrequent or no small-mammal
burrowing activity or cracks and fissures.
All aquatic features on or near the project site are 2.27 miles or more from the nearest
known California tiger salamander occurrence (Occurrence No. 1037), and 3.57 miles or
more from the nearest known breeding occurrence of this species (Occurrence No. 1180).
In addition, the upland habitat between these occurrences and the aquatic features within
the habitat assessment study area consist of fallow, grazed, and dryland farmland. These
lands are regularly disturbed by active farming practices, making them inhospitable and
impassible to dispersing salamanders for an average of 3 of every 5 years. California tiger
salamanders have a typical age to first reproduction of 4–5 years, with 1.4 reproduction
events in a lifetime and a life span of up to 10 years (USFWS 2017). Given these life
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history characteristics, ongoing land use practices near the project site limit opportunities
for California tiger salamanders to successfully migrate and disperse between upland
refugia habitat and aquatic breeding habitat.
This conclusion is consistent with previous habitat assessments conducted for California
tiger salamander in or near portions of the project study area. In its habitat assessment
for the Solano 4 West project subarea (formerly the Collinsville Wind Project), Rana
Resources (2010) determined that the absence of suitable aquatic habitat on-site and
lack of nearby California tiger salamander records in both aquatic and upland habitats
indicate that this species is not present. The California tiger salamander habitat
assessment at Solano 4 West in 2017 (AWE 2017d) concluded that despite the presence
of potentially suitable upland habitat in the project area, multiple barriers to movement by
and dispersal of California tiger salamanders exist between the nearest known
occurrences and the project area, in the form of roads and developed habitat. These
barriers include the multiple wind turbine access roads and Birds Landing Road, which
would restrict movements by California tiger salamanders between the nearest known
CNDDB occurrences and the northernmost point of the project area. Additional wind
turbine access roads and Montezuma Hills Road and Talbert Lane act to restrict California
tiger salamander movement to the more southern portions of the project area. The
Sacramento River forms a barrier to movement from the south and east, and Suisun
Marsh a barrier from the west.
Annual monitoring reports prepared for the neighboring Montezuma wetlands restoration
site also provide information about habitat conditions for California tiger salamanders
west of Collinsville Road. The Montezuma Wetlands Restoration Project began in 2004
with the goal of converting 1,800 acres of reclaimed tidelands into tidal and seasonal
wetlands along the northeastern side of Montezuma Slough over a 15-year period.
Although biological monitoring efforts for special-status aquatic species include surveys
for listed branchiopods and amphibians, the California tiger salamander was not included
as a target species, and no evidence of recolonization by California tiger salamander has
been reported to date (Acta Environmental 2011).
Any California tiger salamanders remaining in the Montezuma Hills are unlikely to breed
successfully under the adverse conditions that characterize this area. These adverse
conditions include highly disturbed uplands that remain subject to disturbance by land
use practices, limited upland refugia, regular disruptions/barriers to dispersal, and habitat
fragmentation. These conditions make recruitment of future generations of salamanders
unlikely. This conclusion is supported by eDNA sampling, which did not detect the
presence of California tiger salamanders in representative ponds in the study area.
Thus, based on the ongoing land use practices, the Montezuma Hills likely represent a
population sink where California tiger salamander persistence is unlikely, and
recolonization is unlikely to be successful. For these reasons, California tiger salamander
is not expected to occur on the project site.
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California Red-Legged Frog
The California red-legged frog, a federally listed threatened species, is the largest native
frog found throughout California, with a few populations occurring in Baja California,
Mexico. The species has special habitat conditions that must include aquatic and upland
habitat components for it to breed successfully (USFWS 2006).
AECOM biologists conducted a habitat assessment and aquatic sampling surveys for the
California red-legged frog (AECOM 2018c). The aquatic sampling involved visual
encounter surveys to minimize disturbance to aquatic breeding habitat. If no California
red-legged frogs were detected, the surveyors entered the aquatic feature and conducted
dip-net sampling. Aquatic sampling was performed after March 15 to avoid affecting egg
masses. The survey results indicate what previous surveys (Rana Resources 2010; AWE
2017f) in the area have found: no suitable aquatic or upland habitat for California redlegged frog was observed in the Solano 4 East project subarea. The Solano 4 West
subarea had two aquatic features with limited upland refugia because of the scarcity of
small-mammal burrows or soil cracks and fissures present at those wetlands; they were
determined to not be suitable habitat for California red-legged frog (AECOM 2018c).
Giant Garter Snake
The giant garter snake is federally listed and state-listed as threatened, and has the
potential to occur in the project area. The giant garter snake is one of the largest snakes
found in California and can reach up to 63 inches in length. Giant garter snake is active
primarily from March to September, and will hibernate through the rest of the year and
typically occur in aquatic features in the Sacramento and San Joaquin valleys. Like the
previously discussed special-status species, giant garter snake has both aquatic and
upland habitat requirements to thrive successfully in their environment. These
requirements include the presence of water during the species’ active season, protective
emergent vegetative cover, upland refugia for over-wintering habitat that does not flood,
availability of small prey, and the absence of large predatory fish (USFWS 2015).
AECOM biologists conducted a desktop review for CNDDB database occurrences within
the project site and a 5-mile buffer; they also conducted a habitat assessment for giant
garter snake on the project site and within a 1,884-foot buffer around the project footprint
boundaries (AECOM 2018d). The surveys determined that no suitable habitat is present
in the Solano 4 East subarea or along the proposed collection line. The Solano 4 West
subarea includes three aquatic features that provide suitable habitat, with deep standing
water and mature emergent and shoreline vegetation. The upland habitat adjacent to all
three aquatic features provides limited giant garter snake refugia because few to no smallmammal burrows or soil cracks are present (AECOM 2018d).
Previous habitat assessments conducted for giant garter snake on or near portions of the
project site also concluded that giant garter snake habitat in the Solano 4 West subarea
is limited or unavailable (Rana Resources 2010). Jennings (2009) addressed the
Collinsville property, which covered some but not all of the current Solano 4 West
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subarea, and that study determined that giant garter snake was not present because of
the absence of suitable aquatic habitat. AWE (2017d) concluded that although no suitable
habitat was present in the Solano 4 West subarea, off-site aquatic features along the
Sacramento River south of the Solano 4 West subarea could provide potential aquatic
habitat.
Unsurveyed aquatic features bordering the Sacramento River in the floodplain between
the river and the Montezuma Hills may provide suitable habitat for giant garter snake, and
the presence of giant garter snake in these locations cannot be ruled out. This potentially
suitable habitat is beyond the boundaries of the project area, but was within the 1,884foot study area buffer.
Birds
American White Pelican
American white pelican is a California species of concern. In California, American white
pelican nests only at large lakes in the Klamath Basin, from April through August.
Throughout the rest of the year, American white pelican inhabits river sloughs, freshwater
marshes, large lakes, estuaries, salt ponds, and coastal bays. Migrant flocks can pass
overhead almost any month, but mainly in the spring and fall throughout the state.
American white pelicans have been observed during avian surveys in the WRA (Estep
Environmental Consulting 2018b). However, no suitable breeding or foraging habitat
occurs in the project area.
California Horned Lark
California horned lark is on the CDFW watch list. California horned lark is a resident in a
variety of open habitats in California: in the grasslands along the coast and deserts to
open habitat above the tree line. Horned larks prefer open, barren country with bare
ground and short grasses. Adults feed on seeds but will feed insects to their young. The
species is a ground nester, with nests woven of grass or other plant material, lined with
filler material, and placed in a depression or cavity in the ground.
California horned lark is among the most common birds in the WRA and on the project
site (Estep Environmental Consulting 2018b). The project site provides suitable foraging
and breeding habitat for California horned lark, particularly the open annual grasslands
and agricultural lands.
Loggerhead Shrike
Loggerhead shrike, a California species of special concern, is a resident and winter visitor
in the lowlands and foothills throughout California, including the project area.
Loggerhead shrike tends to occur in open habitats with scattered shrubs, trees, posts,
fences, utility lines, or other perches. It requires tall trees or shrubs for nesting; open
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areas such as annual grasslands for hunting; and sharp, thorny, or multi-stemmed plants
and barbed-wire fences on which to impale prey.
The project area provides suitable foraging habitat for loggerhead shrike, but no nesting
habitat. This species has been observed in the WRA and on the project site.
Tricolored Blackbird
Ninety-nine percent of the tricolored blackbird population is known to occur in California,
making it mostly endemic to the state. More than 75 percent of the breeding population
occurs in the Central Valley (Beedy and Hamilton 1999). The tricolored blackbird is a
highly colonial bird and can form one of the largest colonies of any of the North American
passerines. The colonies require open water, open foraging habitat, and suitable nesting
habitat to breed successfully.
Tricolored blackbird nesting habitat typically includes dense thickets of vegetation such
as cattails, tules, blackberry, or wild rose surrounded by foraging habitats that may
include semi-natural grasslands, agricultural croplands, or alkali scrub habitats, and a
nearby source of freshwater. During the nonbreeding season, tricolored blackbirds often
form mixed-species flocks with other blackbird species such as red-winged blackbirds,
Brewer’s blackbirds, brown-headed cowbirds, and European starlings.
The tricolored blackbird has been observed within the WRA during the nonbreeding
season, typically in mixed flocks with other blackbird species (Estep Environmental
Consulting 2018b). The only potentially suitable nesting habitat in the project area is the
brackish marsh near the shores of the Sacramento River. However, no suitable breeding
habitat for the species occurs within the Solano 4 Wind project site.
Burrowing Owl
Western burrowing owl is a California species of special concern. Burrowing owls
primarily inhabit low-lying grasslands or prairies. They also have been known to occur in
disturbed habitats such as farmlands, levee banks, and other disturbed habitats where
burrows or burrow-like shelters are present for roosting and nesting.
AECOM biologists conducted a habitat assessment for burrowing owl throughout the
project site and found no evidence of owl occupancy. Potential habitat for the species is
present in areas of nonnative annual grassland (456 acres of the 8,997-acre study area),
and where agricultural land is left to fallow or is grazed. Sparsely vegetated grassland
habitat, undisked agricultural lands, and unvegetated areas near fence lines or buildings,
or where erosion produces exposed soils could provide suitable habitat (AECOM 2018a).
Burrowing owls were documented in the northeast portion of the project footprint from
December 1999 to May 2000 (CDFW 2019a). The closest owl sighting occurred in 2014
and was recorded in Montezuma, approximately 1.5 miles from the project site (eBird
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2012). SMUD staff members and consultants have also observed burrowing owl overwintering on the project site during the nonbreeding season (Rice, pers. comm., 2018).
Ferruginous Hawk
Ferruginous hawk is on the CDFW watch list. Ferruginous hawk does not breed in
California, but is a winter resident and migrant in the lower elevations and open
grasslands in the Modoc Plateau, Central Valley, Coast Ranges, and southwestern
California. The species prefers open country, primarily prairies, plains, and shrub steppe.
Ferruginous hawks may forage for small mammals over cultivated areas, and perches
such as poles, lone trees, knolls, and rocky outcrops are essential foraging habitat.
Ferruginous hawk has been observed in the WRA (Estep Environmental Consulting
2018a). The project site provides suitable foraging habitat, primarily in the annual
grasslands.
Golden Eagle
The golden eagle is found in most of North America and has been well documented in
and adjacent to the WRA. Golden eagles can be found in a range of habitats, from forests,
canyon, and scrublands to grasslands and oak woodlands. They typically breed from
January through August, with March and April being the peak months for activity. Their
nests are found on the platforms of steep cliffs or in large trees, and a female will lay one
to three eggs. Golden eagles occur at lower densities in the WRA than in the Coast
Ranges, partly because of the WRA’s limited nesting habitat and prey populations
(Kerlinger et al. 2009).
Surveys for nesting activity by golden and bald eagles were conducted over the
3 breeding seasons between 2016 and 2018, within a 10-mile radius of the project site
(Estep Environmental Consulting 2018a). No eagles were observed at the four historic
golden eagle nest sites within the WRA during these surveys. The most recent activity
reported at these sites occurred at one location in 2012; the other three nest sites have
not been occupied by golden eagles since 2008 and are currently occupied by other raptor
species. Nesting activity at five golden eagle nesting territories that lie within a 10-mile
buffer, but outside of the WRA, was not confirmed. However, these nesting territories are
considered extant because of incidental eagle observations and the limited ability to
confirm nest occupancy (Estep Environmental Consulting 2018a).
Merlin
Merlin is on the CDFW watch list. Merlin occurs throughout California, except in highelevation mountain areas, as a winter, nonbreeding migrant and resident from September
to May. In California, merlins frequent coastlines, open grasslands, savannas, woodlands,
lakes, wetlands, edges, and early successional woodland habitats. In general, they prefer
a mix of low and medium-height vegetation with some trees, and avoid dense forests and
treeless arid regions. Merlins feed primarily on small birds, and to a lesser extent, on small
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mammals and insects. They rely on speed and agility to hunt their prey, and often hunt by
flying fast and low, typically less than 1 meter above the ground.
Merlins have been observed in the WRA infrequently (Estep Environmental Consulting
2018b).
Northern Harrier
Northern harrier, a California species of special concern, forages and breeds in a variety
of lowland terrestrial and aquatic habitats including marshes, wet meadows, annual
grasslands, irrigated pastures, and some croplands. This species is known to nest in
nearby Suisun Marsh. Northern harrier breeds from April to September, with peak
breeding activity from June through July. Northern harriers are ground nesters, preferring
dense patches of tall, undisturbed vegetation. Rodents, particularly California voles, are
a main staple of their diet, and these species can be found in large numbers near wet
habitats (Shuford and Gardali 2008).
The project site provides suitable foraging and marginal nesting habitat for this raptor,
and harriers have been observed on the project site.
Peregrine Falcon
Peregrine falcon, a California fully protected species, is widely distributed and occurs
throughout the Central Valley, and in coastal areas and northern mountains of California.
Riparian areas, wetlands, lakes, and other aquatic features provide important breeding
and foraging habitat for this species. Nests are constructed on depressions or ledges in
cliffs, banks, and dunes, usually near water, although this species is also known to nest
on human-made structures (buildings and bridges) and old tree snags.
Peregrine falcon has been observed infrequently during bird use surveys in the WRA
(Estep Environmental Consulting 2018b). The project site provides suitable foraging
habitat, but no nesting habitat.
Prairie Falcon
Prairie falcon is on the CDFW watch list. This species occurs primarily as a year-round
resident in California from the southeastern deserts northwest throughout the Central
Valley and along the inner Coast Ranges and Sierra Nevada. Prairie falcon tends to occur
in open habitats such as grasslands, savannas, rangeland, desert scrub, and some
agricultural fields. Prairie falcons eat mostly small mammals, small birds, and reptiles and
breed from mid-February through mid-September, with peak breeding occurring from
April through early August. Most prairie falcon nests are on overhanging, south-facing
cliffs up to 500 feet high. Prairie falcons also nest in trees, on power lines, on buildings,
in caves, or in stone quarries.
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Prairie falcon has been observed in the WRA (Estep Environmental Consulting 2018b).
The project site provides suitable foraging habitat, but lacks suitable nesting habitat.
Swainson’s Hawk
Swainson’s hawk is listed by CDFW as a threatened species. This species breeds in the
western United States and Canada, and winters in South America. In California, the
Swainson’s hawk prefers to occupy and breed in desert, grassland, and agricultural
habitats. The species is adapted for aerial foraging, and will spend a large amount of time
soaring and flying over open habitats. Swainson’s hawks are known to travel long
distances to find habitat that offer abundant prey. Nest placement is also dependent on
the ability to find suitable foraging prey nearby, and nests will be often built from materials
not found near the location where the nest was placed (Woodbridge 1998).
AECOM conducted an eagle and raptor survey within a 10-mile radius of the Solano 4
East project subarea. During this survey, all nesting raptors and common raven nests
were recorded. A total of 58 non-eagle raptor and raven nests were located, including 20
Swainson’s hawk nests. The surveys determined that no Swainson’s hawk nests are
present on the project site. Most nests observed were located north of the project site,
within the Jepson Prairie Grasslands (Estep Environmental Consulting 2018a).
Swainson’s hawks do not nest on the project site, but they have been observed there,
particularly during disking of agricultural lands; disking results in the emergence of small
mammals and large insects that attract foraging raptors, including Swainson’s hawks
(Estep, pers. comm., 2018).
White-tailed Kite
White-tailed kite, a California fully protected species, is commonly found in lowland valley
and coastal areas throughout California. This species forages in open grasslands,
meadows, wetlands, and agricultural areas and feeds primarily on small rodents and
mammals. White-tailed kites hunt over lightly grazed or ungrazed fields that may support
larger prey populations than more heavily grazed areas. Kites typically nest in the upper
third of trees that may be 10–160 feet tall. These can be open-country trees growing in
isolation, or at the edge of or within a forest, usually near open foraging spaces.
The project area provides suitable foraging habitat for white-tailed kite, but no nesting
habitat, and the species has been observed in the WRA (Estep Environmental Consulting
2018b).
Bats
Most North American bats are insectivorous, are unusually long-lived (approximately 15–
30+ years), and have unusually low reproductive rates (typically one or two surviving
offspring every few years) for a mammal their size. For this reason, they require high adult
survivorship to avoid population declines (Baerwald et al. 2009 in DTU 2013; Barclay and
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Harder 2003 in Thompson et al. 2017). Studies have shown that migratory bat species
are affected disproportionately by wind farms (Frick et al. 2017).
The project site overlaps with the ranges of eight bat species of conservation concern:
pallid bat (Antrozous pallidus), Townsend’s big-eared bat (Corynorhinus townsendii),
silver-haired bat (Lasionycteris noctivagans), Western red bat (Lasiurus blossevillii),
hoary bat (L. cinereus), long-eared myotis (Myotis evotis), long-legged myotis (M. volans),
and fringed myotis (M. thysanodes). Three of these bats, Townsend’s big-eared bat,
western red bat, and pallid bat, are species of special concern (Table 3.3-4). A ninth bat
species, Mexican free-tailed bat (Tadarida brasiliensis), is a common and abundant
species that also roosts and moves through the region in large numbers.
All of these species roost in trees, structures, caves, and rock features. No roosting bats
have been found in existing structures on the project site (the old wind turbines), and no
other roost habitat exists on-site. Some potential exists for any of these bat species to
move through the project site. Given their habitat preferences and distance from potential
roost sites, none are anticipated to routinely occur at the project site in large numbers
(Table 3.3-4). However, four of these species, hoary bat, Mexican free-tailed bat, western
red bat, and silver-haired bat, are considered migratory species known to move through
the project area, and all four have been found in the spring and fall during mortality studies
conducted at other wind farms in the WRA.
Hoary Bat
Hoary bat is a widespread species of particular conservation concern relative to wind
energy production (Frick et al. 2017). This is a generally solitary species that roosts in
clumps of tree foliage. Hoary bats do not exhibit high roost fidelity and change roosts
frequently. To forage at night, they can travel over large areas and/or over long distances
from their roost sites. Although hoary bats are typically associated with riparian habitat,
they can be found in a wide variety of habitats during migration in the spring and fall. The
winter behavior of this species is not well understood. Evidence suggests that in
California, some individuals of the species conduct short seasonal migrations to the coast,
while others migrate long distances or hibernate (Weller et al. 2016; Kennedy et al. 2014).
Western Red Bat
Western red bat exhibits a similar life history as hoary bat, with a noted exception. The
red bat is the only North American bat species that has four mammary glands instead of
two, and it typically bears two to four young per year rather than a single pup. The survival
rates of these young are unknown. Although this species is generally solitary, during the
maternity season two or more females and their young have been documented roosting
together, forming a small maternity colony in tree foliage.
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Mexican Free-tailed Bat
Mexican free-tailed bat is a common colonial species found in a wide variety of habitats.
It roosts under bridges and in buildings, caves, abandoned mines, and hollow trees.
Colonies of dozens to millions of individuals exhibit high roost fidelity, returning to the
same roosts year after year. They are fast fliers known to forage at high altitudes (1,000–
10,000 feet) and at long distances from their roost sites. Most colonies migrate south to
Mexico and beyond in the winter, although in California some individuals regularly remain
over the winter, dropping in and out of torpor depending on weather conditions and prey
availability. This species is thought to be one of the only bat species with expanding
populations in North America.
Silver-haired Bat
Silver-haired bat is a wide-ranging, fairly common tree-roosting migratory bat. It is often
found roosting alone, but females have been documented roosting together in small
maternity colonies inside tree cavities. As with the hoary bat and western red bat, the
winter behavior of silver-haired bat is not well understood, but it is also thought that in
California, some individuals of these species conduct short seasonal migrations to the
coast, while others migrate long distances or hibernate.
Townsend’s Big-Eared Bat
Townsend’s big-eared bat occur in a variety of communities including: coastal conifer and
broad-leaf forests; oak and conifer woodlands; arid grasslands and deserts; and highelevation forests and meadows. Throughout most of its geographic range, it is most
common in mesic sites. Known roosting sites in California include limestone caves, lava
tubes, mine tunnels, buildings, and other human-made structures. Habitat for Townsend’s
big-eared bats must include appropriate roosting, maternity, and hibernacula sites free
from disturbances by humans.
U.S. Fish and Wildlife Service Critical Habitat and Recovery Plan Areas
USFWS designates critical habitat, defined as a geographic area that contains features
essential to the conservation of a species listed as threatened or endangered under the
ESA and that may require special management considerations and protection. It
represents the habitat that is essential to the species’ recovery and may include areas
not currently occupied by the species. Habitat need contain only one biological or physical
feature necessary to the species to qualify as critical habitat. ESA Section 7 requires that
federal agencies ensure, through consultation with USFWS, that any action they
authorize, fund, or carry out is not likely to result in the destruction or adverse modification
of critical habitat.
The project site is near designated critical habitat for the Delta Smelt (Hypomesus
transpacificus), Steelhead (Oncorhynchus mykiss), Chinook Salmon (O. tshawytscha),
delta green ground beetle (Elaphrus viridis), California tiger salamander Central Valley
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DPS (Ambystoma californiense), vernal pool fairy shrimp (Branchinecta lynchi), and
vernal pool tadpole shrimp (Lepidurus packardi) (USFWS 2019a). However, no critical
habitat for the listed species aforementioned falls within the project site.
Several species recovery plans occur for species occurring near the project area:
•

Sacramento–San Joaquin Delta Native Fishes Recovery Plan

•

Recovery Plan for Vernal Pool Ecosystems of California and Southern Oregon

•

Recovery Plan for the Central California Distinct Population Segment of the
California Tiger Salamander

•

Recovery Plan for the California Red-legged Frog

•

Recovery Plan for Giant Garter Snake.

The objective of the Sacramento–San Joaquin Delta Native Fishes Recovery Plan is to
conserve the ecosystems upon which endangered and threatened species depend.
These species include Delta Smelt; Sacramento Splittail; Longfin Smelt; Green Sturgeon;
Spring-Run, Late Fall–Run, and San Joaquin Fall-Run Chinook Salmon; and Sacramento
Perch (USFWS 1995).
Connectivity and Migration Corridors
The WRA is within the Pacific Flyway, a broad migration corridor that extends the length
of the Central Valley. The WRA and the project site are adjacent to the Sacramento–San
Joaquin Important Bird Area (Exhibit 3.3-4), which provides habitat and a movement
corridor for resident and migratory birds. However, the topographic conditions and bird
observation data from the WRA do not suggest any specific movement corridors within
the WRA (SMUD 2011). For some species groups, such as waterfowl, most movement
appears to go around the Montezuma Hills, either to the north and west toward Suisun
Marsh or along the Sacramento River corridor into the Delta (SMUD 2011).
Linkage Corridors
The California Essential Habitat Connectivity Project identifies the privately held wind
resource lands (the WRA), including SMUD-owned lands, that overlap the project site as
part of an Essential Connectivity Area between nearby Natural Landscape Blocks (i.e.,
state parks and reserves) (Spencer et al. 2010) (Exhibit 3.3-4). Essential Connectivity
Areas, characterized as being more fragmented and less protected than Natural
Landscape Blocks, serve an important function to connect the most ecologically intact
and well-conserved lands in a region (Spencer et al. 2010). The Essential Connectivity
Area that overlaps the Solano 4 East project subarea is made up of mostly developed
wind resource lands and agricultural lands and is less permeable to wildlife movements;
however, this portion of the project area still provides functional connectivity across the
landscape for wide-ranging species.
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Exhibit 3.3-4 Important Bird Areas in the Vicinity of the Proposed Project
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Major rivers (the Sacramento and San Joaquin rivers, which are adjacent to the project
area) are also shown on the Essential Habitat Connectivity map to represent where
aquatic and riparian corridors may further contribute to ecological connectivity (Exhibit
3.3-5). The aquatic habitats in the Sacramento and San Joaquin rivers, and in numerous
tributary creeks and streams, represent important migration corridors for anadromous
fish, including several listed species. The project area does not provide any riparian or
aquatic habitat corridors that would facilitate movement of terrestrial or aquatic wildlife.
Sensitive Habitats and Sensitive Natural Communities
Sensitive habitats are those that are of special concern to resource agencies or are
afforded specific consideration through the State CEQA Guidelines, Section 1602 of the
California Fish and Game Code, Section 404 of the CWA, and the state’s Porter-Cologne
Act (see Section 3.3.1, “Regulatory Setting”). Sensitive habitats may be of special
concern to these agencies and conservation organizations for a variety of reasons,
including their locally or regionally declining status, or because they provide important
habitat to common and special-status species.
Waters of the United States
A wetland delineation was conducted in summer 2017 by Area West Environmental, Inc.
on 1,172 acres of the project site comprising the Solano 4 West subarea and homerun
collection line running northward to the Russell Substation, including the Russell
Substation footprint (AWE 2017b). In 2018, AECOM completed a wetland delineation in
the 961.5-acre Solano 4 East subarea, including the associated west-running homerun
collection line corridor (AECOM 2019b). Together, these delineation survey reports
represent comprehensive coverage of the proposed project, and they are included in
Appendix C of this EIR. Appendix C presents details regarding the mapping and wetland
delineation methodology, delineation maps, data sheets, and descriptions of each
wetland and drainage type.
The wetland delineation surveys by Area West Environmental, Inc. and AECOM included
delineation of wetlands and other waters of the United States subject to USACE and
Central Valley RWQCB jurisdiction under Section 404 of the federal CWA. The wetland
delineation and mapping of the ordinary high-water mark of drainages were conducted
according to methods identified in the USACE wetlands delineation manual
(Environmental Laboratory 1987) and the revised procedures in the Regional Supplement
to the Corps of Engineers Wetland Delineation Manual: Arid West Region (Version 2.0)
(USACE 2008); and the Updated Datasheet for the Identification of the Ordinary High
Water Mark (OHWM) in the Arid West Region of the Western United States (USACE
2010). In addition, ditches, swales, and drainage channels on the project site could be
regulated by CDFW under Section 1602 of the California Fish and Game Code.
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Exhibit 3.3-5 Linkage Corridors and Essential Connectivity Areas
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Preliminary jurisdictional determinations have been submitted to the USACE Sacramento
District for each subarea (Solano 4 West and Solano 4 East), but the wetland delineation
and drainage mapping have not been verified (AWE 2017b; AECOM 2019b). Table 3.36 summarizes each aquatic feature and the approximate acreage and/or length mapped
within the project site.
Table 3.3-6

Potentially Jurisdictional Aquatic Features Mapped within the Project Site

Feature Type

Acres

Linear Feet

0.09

NA

Emergent marsh brackish

2.42

NA

Seasonal wetland

33.72

NA

Wetland ditch
Total Wetlands:

0.05
36.28

313.3
313.3

Open water

0.05

NA

Ephemeral drainage

0.50

16,525.8

Ephemeral swale

0.25

4,734.6

Intermittent drainage

1.00

10,700.5

Perennial swale

0.91

748.2

Seasonal swale
Total Other Waters:

11.36
14.07

975.0
33,684.1

Total Jurisdictional Area

50.35

33,997.5

Wetlands1
Alkaline pool

Other Waters2

Notes:
NA = not applicable
1 Wetlands under U.S. Army Corps of Engineers jurisdiction must have the following field indicators: a prevalence of
hydrophytic vegetation; hydric soils; and wetland hydrology.
2 Other waters refer to waterways and other water bodies that may lack hydrophytic vegetation and/or evidence of
hydric soils but have a defined bed and bank up to the “ordinary high-water mark.”
Sources: AWE 2017b; AECOM 2019b

A total of 50.35 acres of potential waters of the United States, consisting of 36.28 acres
of wetlands and 14.07 acres of other waters, were mapped on the project site (AWE
2017b; AECOM 2019b). In addition, ditches, swales, drainages, and drainage segments
were calculated for total length, accumulating 33,997.5 linear feet (AWE 2017b; AECOM
2019b). Wetland soil samples were classified primarily as clay or silty clay, with the
predominant hydric soil indicators being redox dark surface and depleted matrix (AWE
2017b; AECOM 2019b). The primary indicators of wetland hydrology were surface soil
cracks, biotic crust, and oxidized rhizospheres along living roots (AWE 2017b; AECOM
2019b).
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CDFW-Jurisdictional Riparian Habitat
Riparian habitats were classified, mapped, and quantified separately as part of wetland
delineation surveys on the project site (AECOM 2019b). Riparian habitats are defined as
tree or shrub vegetation that overlap waterways and may be subject to regulation by
CDFW under Section 1602 of the California Fish and Game Code.
A total of 0.11 acre of riparian habitat occurs on the project site, consisting of a small
thicket of arroyo willow (Salix lasiolepis) along a swale in the southeastern edge of
Solano 4 East. This area of riparian vegetation conforms to arroyo willow thickets as
described in the Manual of California Vegetation, Second Edition (Sawyer et al. 2009)
and would be considered upland following Cowardin et al. (1979) (AECOM 2019b).
Sensitive Natural Communities
California natural communities are organized by CDFW and partner organizations, such
as CNPS, based on vegetation type classification, and are ranked using the same system
to assign global and state rarity ranks for plant and animal species in the CNDDB (CDFW
2018b). CDFW considers natural communities ranked S1–S3 to be sensitive natural
communities, to be addressed in the environmental review processes (CDFW 2019c).
Sensitive natural communities are defined as being of limited distribution statewide or
within a county or region and often vulnerable to the environmental effects of projects
(CDFW 2019c).
As described above, a total of eight vegetation communities were mapped on the project
site (AWE 2017d; AECOM 2019a). None of these vegetation communities are considered
sensitive natural communities (CDFW 2018b). Therefore, sensitive natural communities
are considered absent from the project site.
3.3.3.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
This impact analysis is was conducted using the assumption that wind turbine generators
(WTGs) with a rotor diameter of either 136 meters (136m) or 150 meters (150m) would
be installed on the project site. Because of differences in WTG quantity and siting
locations as a result of differences in rotor size, the two WTG size options (136m versus
150m) were evaluated separately for potential impacts on biological resources.
Potential impacts of wind power development on biological resources generally fall into
two categories: project construction and project operations and maintenance. For
example, project construction would result in ground-disturbing activities that could
degrade and remove wildlife habitat, while project operation could result in impacts on
birds and bats over the life of the project.
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To determine the total acreage of potential construction-related impacts on habitat and
other biological resources, the disturbance areas for each rotor size option (136m versus
150m) were overlain with the land cover, habitat, and wetland maps prepared by AWE
and AECOM during the field habitat assessments and aquatic resources delineations.
From this, acreages of temporary and permanent disturbance were quantified for the
potential loss of common habitats (agricultural and grazed annual grassland) and
sensitive habitats (wetlands and riparian). The potential effects of this habitat loss on
common and special-status species and other potential direct and indirect effects were
then evaluated.
This impact analysis was developed from the technical data presented in biological
resources technical reports prepared for the project (AWE 2017a, 2017b, 2017c, 2017d;
AECOM 2018a, 2018b, 2018c, 2018d, 2019a, 2019b; Estep Environmental Consulting
2018a, 2018b) (Appendix D).
The collision risk assessment for birds and bats is based on assessments of collisions
from the postconstruction monitoring data collected in the region during the past 25 years
at adjacent wind energy project sites in the WRA (i.e., enXco V; High Winds; Shiloh I, II,
III, and IV; SMUD Solano Wind Phases 1, 2, and 3; and Montezuma I and II). These
adjacent wind energy facilities are all within about 6.5 miles of the project site, and some
are immediately adjacent to the site (Exhibit 3.3-6).
Habitat across the WRA, including on the project site, is relatively homogeneous and
consists primarily of rolling hills supporting treeless grasslands used for dryland wheat
farming, livestock grazing, and wind energy generation (see Section 3.3.2,
“Environmental Setting”). Habitat on the project site does not differ substantially from that
in other areas in the WRA, except that it lies closer to the Sacramento River. For these
reasons, bird and bat use and WTG-related fatalities on surrounding project sites are
expected to be indicative of what would be observed on the project site.
Thresholds of Significance
The following thresholds of significance are based on the environmental checklist in
Appendix G of the State CEQA Guidelines, as amended. Implementing the proposed
project would result in a significant impact related to biological resources if it would:
•

have a substantial adverse effect, either directly or through habitat modification,
on any species identified as a candidate, sensitive, or special-status species in
local or regional plans, policies, or regulations, or by CDFW or USFWS;

•

have a substantial adverse effect on any riparian habitat or other sensitive natural
community identified in local or regional plans, policies, regulations, or by CDFW
or USFWS;

•

have a substantial adverse effect on federally protected waters of the United
States, including wetlands, as defined by 33 CFR Part 328 of USACE’s regulations
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and 40 CFR Parts 110, 112, 116, 117, 122, 230, 232, 300, 301, and 401 of the
U.S. Environmental Protection Agency’s regulations, through direct removal, filling,
hydrological interruption, or other means;
•

interfere substantially with the movement of any native resident or migratory
wildlife species or with established native resident or migratory wildlife corridors,
or impede the use of native wildlife nursery sites;

•

conflict with any local policies or ordinances protecting biological resources, such
as a grading and erosion control policy or ordinance; or

•

conflict with the provisions of an adopted HCP, natural community conservation
plan, or other approved local, regional, or state HCP.

Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified based on
technical studies conducted in the vicinity of the project site (AWE 2017c, AWE 2017d,
AECOM 2019a). Therefore, the following issues will not be discussed further in the impact
analysis.
Sensitive Natural Communities
No sensitive natural communities (other than wetlands) occur in the project area.
Therefore, sensitive natural communities would not be directly or indirectly affected by
the project, and this issue will not be discussed further.
Special-Status Fish
No habitat for special-status fish species occurs on the project site; therefore, this issue
will not be discussed further.
Special-Status Invertebrates
No habitat for special-status invertebrates (e.g., vernal pools, elderberry shrubs, sand
dunes, rocky sites, buckwheat plants) is present on the project site; therefore, this issue
will not be discussed further.
Consistency with Local Policies
There are no policies related to biological resources in the Solano County General Plan
or other local planning documents that apply to the project; therefore, this issue will not
be discussed further.
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Source: SMUD 2019

Exhibit 3.3-6 Adjacent Wind Energy Facilities
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Consistency with an Adopted HCP or Natural Community Conservation Plan
The Solano County Water Agency Multispecies HCP has been under development, but
has not been adopted yet; SMUD is not a participatory party and wind resource
development is not a covered activity. No potential for conflict exists; therefore, this issue
will not be discussed further.
Impact Analysis
Construction-Related Impacts on Wildlife Species
Project construction would result in temporary and permanent impacts on habitat.
Temporary construction-related impacts include vegetation removal and grading of
temporary staging areas, temporary access roads to accommodate delivery of project
components, and temporary project component laydown and work areas. Areas of
temporary impacts would be reclaimed and revegetated after completion of their use.
Construction of the 136m WTGs would temporarily disturb approximately 403.75 acres of
habitat, while construction of the 150m WTGs would temporarily disturb approximately
352.49 acres of habitat.
For this evaluation, it is assumed that permanent habitat loss would occur only in the
areas occupied by the following features: project access roads, WTG foundations, and
permanent work areas surrounding the WTGs. The area of permanent impacts would be
approximately 37.06 acres for the 136m WTG option or 35.2 acres for the 150m WTG
option. Improvements to the Russell Substation would occur in previously developed
areas and would not result in habitat loss. Existing vegetation would remain in all areas
not occupied by permanent facilities or infrastructure.
During construction, direct and indirect impacts on sensitive biological resources present
on the project site could result from:
•

vegetation removal and grading at the WTG locations and for access roads;

•

trenching for underground home run lines;

•

earth work to excavate the foundations for WTG towers;

•

temporary stockpiling of construction materials or other construction wastes;

•

siltation from the construction site into adjacent areas; and

•

potential runoff of diesel fuel, gasoline, oil, or other toxic materials used for project
construction into adjacent wetlands and habitat for special-status species.

The following assumptions were used in assessing the magnitude of possible impacts on
biological resources as a result of project construction:
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•

Staging (including vehicle parking), storage, and access areas would be restricted
to the project’s disturbance area or other existing developed sites.

•

Indirect impacts on habitats adjacent to the project site would be avoided by
establishing appropriate buffers, or through existing topographical barriers.

•

The impacts of future decommissioning would be similar to the impacts of project
construction, and the same mitigation measures for minimizing impacts would
apply.

Construction Impacts on Special-Status Amphibians and Reptiles
Impact 3.3-1: Temporary and permanent construction impacts on special-status
amphibians and reptiles.
Special-status amphibians or reptiles could be killed or injured by construction equipment
or personnel, should they be present on the project site during construction. This impact
would be potentially significant.
Construction of the proposed project has the potential to result in injury or mortality of
special-status amphibians and reptiles, namely California red-legged frog, giant garter
snake, and California tiger salamander. Potential effects on each of these species are
described separately below.
California Red-Legged Frog
As discussed above in Section 3.3.2, “Environmental Setting,” the project site is out of the
range of California red-legged frog, and no suitable aquatic or upland habitat for this
species is present on the project site. Because this species is absent from the project
site, direct or indirect impacts on California red-legged frog are not expected to result from
project construction or operation, nor would the project result in the loss of upland or
aquatic habitat for this species. This impact would be less than significant. No mitigation
is required.
Giant Garter Snake
Habitat assessments conducted on or near portions of the project site in 2018 (AECOM
2018d) and in previous years (Rana Resources 2010; AWE 2017e) found that the project
site provides only limited aquatic and upland habitat for giant garter snake. The Solano 4
East project subarea and the alignment for the proposed collection lines do not provide
any suitable upland or aquatic habitat for this species.
Off-site aquatic features along the Sacramento River south of the Solano 4 West subarea
could provide potential aquatic habitat for giant garter snake. In addition, three wetland
features in the western portion of Solano 4 West (aquatic features J, N, and P described
in AECOM 2018d) offer suitable or moderately suitable aquatic habitat for the species.
However, these aquatic features are more than 1,000 feet from any proposed project
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disturbance. Because it is subject to ongoing disturbance by agricultural operations, the
upland habitat in Solano 4 West would provide only limited potential upland refugia for
giant garter snake, with only a few small-mammal burrows or soil cracks and fissures.
Because aquatic and upland habitat for giant garter snakes does not occur in or near any
areas proposed for project construction, project construction and operation are not
expected to cause direct or indirect impacts on giant garter snake, nor would the project
result in the loss of upland or aquatic habitat for this species. This impact would be less
than significant. No mitigation is required.
California Tiger Salamander
As described above and in studies conducted on or near the project site (AECOM 2018b;
Rana Resources 2010; AWE 2017d), California tiger salamanders are not likely to occur
on the project site. This conclusion is based on the highly disturbed nature of the uplands
throughout the project site, which remain subject to land use practices involving ground
disturbance, and which feature limited upland refugia, regular disruptions and barriers to
dispersal, and habitat fragmentation.
Suitable aquatic habitat is also limited on the project site. Two aquatic features (aquatic
features J and N in AECOM 2018b) occur in Solano 4 West. These are intact ponds with
deep standing water and mature emergent and shoreline vegetation that could provide
potentially suitable breeding habitat for California tiger salamander. Four other wetlands
on or near the project site (aquatic features B, P, 4, and 13 in AECOM 2018b) provide
moderately suitable habitat. However, upland areas adjacent to all of these aquatic
features provide only limited upland refugia/dispersal habitat, with either infrequent or no
small-mammal burrowing activity or cracks and fissures (AECOM 2018b).
No evidence of California tiger salamander eggs, larvae, juveniles, or adults was detected
during dip-net and eDNA sampling conducted in 2018 (AECOM 2018b). Negative results
from such sampling do not provide definitive evidence of absence; however, this
information, combined with the habitat assessment, adds weight to the conclusion that
California tiger salamanders are unlikely to occur on the project site.
All aquatic features in or near the project site are 2.27 miles or more from the nearest
known California tiger salamander occurrence, and 3.57 miles or more from the nearest
known breeding occurrence of this species. In addition, the upland habitat located
between these occurrences and the aquatic features identified in the habitat assessment
study area consists of fallow, grazed, and dryland farmlands. These lands undergo
regular disturbance as part of the active farming practices underway, making them
inhospitable to and impassible by dispersing salamanders for an average of 3 of every 5
years. These ongoing land use practices limit opportunities for California tiger
salamanders to successfully migrate and disperse between upland refugia habitat and
aquatic breeding habitat.
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California tiger salamanders are highly unlikely to breed on-site. Individuals typically
remain close to their breeding ponds, but this species has been known to travel large
distances between breeding ponds and their upland refugia. The 2003 Interim Guidance
on Site Assessment and Field Surveys for Determining Presence or a Negative Finding
of the California Tiger Salamander (USFWS and DFG 2003) references 1.24 miles as the
observed mobility of California tiger salamander. The possibility that a wandering
California tiger salamander would occur on the project site during construction cannot be
ruled out. A wandering individual would be most likely to occur in or near the project area’s
drainages, particularly during warm winter rains (Shaffer and Fisher 1991; Barry and
Shaffer 1994).
If a wandering California tiger salamander individual were to be present on the project
site during construction, it could be killed or injured by construction activities. In addition,
a wandering individual could be trapped in steep-walled holes or trenches, or become
entangled in erosion control material. This impact would be potentially significant.
Mitigation Measure 3.3-1a: Avoid and minimize impacts on California tiger
salamander.
SMUD will implement the following measures to avoid and minimize potential construction
impacts on California tiger salamander:








A qualified California tiger salamander biologist (defined as an individual with 3 years
of experience conducting surveys for California tiger salamander and habitat in the
project region) will be present on-site to conduct monitoring during project
construction and decommissioning activities that disturb surface soils within 250 feet
of drainages or any other aquatic features identified as suitable for California tiger
salamander (AECOM 2018b).
To the extent possible, SMUD will confine all project-related parking, storage areas,
laydown sites, equipment storage, and any other surface-disturbing activities to
previously disturbed areas.
All steep-walled holes or trenches that are 1 foot deep or greater and located within
250 feet of aquatic habitat that is suitable for CTS will have at least one escape ramp
constructed of earthen fill or wooden planks. All such holes or trenches will be
completely covered before sunset of each workday using boards or metal plates that
are placed flush to the ground, and will be inspected before the start of daily
construction activities.
To prevent inadvertent entrapment of California tiger salamanders during project
construction, maintenance, and decommissioning, all construction pipes, culverts,
conduits, and other similar structures stored on-site overnight will be inspected
before the structure is buried. Plastic monofilament netting will not be used for
sediment control because it could pose an entrapment hazard to California tiger
salamanders and other wildlife.
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Mitigation Measure 3.3-1b: Develop and implement a worker environmental
awareness program.
Before the start of any construction activity, SMUD will develop a worker environmental
awareness program that will be provided to all personnel working on the project site during
construction and operation. Training materials and briefings will include but not be limited
to the following elements:


A discussion of applicable requirements established by the following laws and
regulations, consequences of noncompliance, and the specific conditions of permits
obtained for the project from regulatory agencies (USACE, the RWQCB, USFWS,
and CDFW) under these laws and regulations:
o the federal ESA and CESA;
o the Bald and Golden Eagle Protection Act;
o the Migratory Bird Treaty Act;
o the Clean Water Act;
o Sections 3503, 3503.5, 3511, 3513, 3800(a), 4150, 4700, 5050, 5515, and
1602 of the California Fish and Game Code;
o California Code of Regulations Title 14, Sections 30.10 and 251.1;
o the Porter-Cologne Water Quality Control Act;
o Sections 5004 and 7201 of the CDFA Code; and
o California Coastal Act.







Information about workers’ responsibilities with regard to California tiger
salamander, an overview of the species’ appearance and habitat, and a description
of the measures being taken to reduce potential effects on the species during project
construction.
Identification and values of the special-status plant and wildlife species to be
protected by the project; identification of important wildlife habitat and sensitive
natural communities to be protected; and identification of special-status species, life
history descriptions, habitat requirements during various life stages, and the species’
protected status.
Fire protection measures, measures to avoid introduction and minimize the spread
of invasive weeds during construction and operation; procedures for managing trash
and food waste to prevent attracting corvids or nuisance wildlife to the site; and
procedures for preventing and containing spills of hazardous substances.
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SMUD will conduct the worker-training program for new employees coming on the project
site before the start of any construction, maintenance, or decommissioning activity that
would disturb surface soils. SMUD will ensure that all personnel working on-site receive the
training, including construction contractors and personnel who will operate and maintain
project facilities. The training program will be recorded and subsequently shown to any
project personnel who are unable to attend the initial training program.
If a California tiger salamander, alive or dead, is encountered (i.e., observed, killed, or
otherwise taken) at any location on the project site during the project’s lifetime, SMUD will
notify USFWS and CDFW on the same day as the detection. Project personnel will not
move the salamander encountered unless instructed to do so by USFWS and CDFW.
If instructed to move the California tiger salamander by USFWS, a USFWS-approved and
permitted biologist will carefully relocate the salamander by hand to a suitable, nearby
active burrow system (e.g., for Botta pocket gopher or California ground squirrel) outside
the area where project activities could injure or kill the animal. (The USFWS-approved and
permitted biologist will be an individual with a Section 10[a][1][A] handler’s permit for
California tiger salamander.) The qualified biologist will monitor the rescued California tiger
salamander until it enters the burrow.
In addition to the measures described above, SMUD will implement the following measures,
listed after Impact 3.3-13 below, to protect water quality and drainages during construction:








Mitigation Measure 3.3-13a, “Avoid and Minimize Impacts on Wetlands and Other
Waters of the United States”
Mitigation Measure 3.3-13b, “Avoid and Minimize Potential Effects on Waters of the
United States Associated with Installation of Access Road Culvert Crossings”
Mitigation Measure 3.3-13c, “Comply with Section 1602 Streambed Alteration
Agreement”
Mitigation Measure 3.3-13d, “Avoid and Minimize Potential Effects on Waters of the
United States from Horizontal Directional Drilling”

Significance after Mitigation
Mitigation Measures 3.3-1a and 3.3-1b describe minimization and avoidance measures
to avoid or reduce potential construction impacts on California tiger salamander. They
require avoiding and minimizing effects on aquatic resources, conducting biological
monitoring, and providing environmental awareness training to construction personnel.
Implementing these mitigation measures to minimize impacts on drainages would reduce
potential impacts on California tiger salamander to a less-than-significant level.
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Construction Impacts on Birds and Bats
This section addresses the impacts of project construction on eagles and other raptors,
special-status bird species, common birds, and bats. Bird use has been well documented
since wind energy development in the Montezuma Hills began in the mid-1980s (Estep
Environmental Consulting 2018b). Avian abundance and use surveys conducted from
1987 through 2015 at wind energy projects in the WRA (High Winds; Montezuma Wind I
and II; Shiloh I, II, III, and IV; Collinsville; and previous phases of the Solano 4 Wind
Project) provide a thorough description of the distribution and abundance of bird species
in the Montezuma Hills and surrounding areas (Estep Environmental Consulting 2018b).
As described by Estep Environmental Consulting (2018b), multiple bird use studies in the
WRA indicate that the most frequently observed bird group among all projects combined
was blackbirds (Brewer’s blackbird, red-winged blackbird, tricolored blackbird, European
starling, brown-headed cowbird [Molothrus ater], mixed flocks), at 84 percent of the total
observations. The most frequently observed species was the red-winged blackbird, at
13.016 birds per hour. Totals for the 10 most frequently observed nonblackbird species
in descending order include horned lark, rock pigeon, western meadowlark, turkey
vulture, red-tailed hawk, barn swallow, American pipit, house finch, white-crowned
sparrow, and common raven. Raptors, which include 17 species (including owls and
turkey vultures), composed approximately 3 percent of the total observations. The three
most commonly observed raptors—turkey vulture, red-tailed hawk, and American
kestrel—contributed to 84 percent of the total raptors observed. Less common raptor
species and those that are present seasonally in the WRA, including ferruginous hawk,
rough-legged hawk, merlin, peregrine falcon, and prairie falcon, were observed with much
less consistency between survey efforts among the bird use surveys in the WRA. All
waterbirds (waterfowl, shorebirds, wading birds, seabirds) combined, which included
29 species, represented less than 1 percent of the total observations.
Impact 3.3-2: Construction impacts on nesting birds (nonraptors).
Project construction could affect avian nesting success if active nests would be directly
affected or if construction activity would disturb nest sites, thereby reducing adults’ nest
attentiveness and productivity. This impact would be potentially significant.
No project construction activities would occur in or near riparian habitat or seasonal
wetlands with emergent vegetation that could support nesting birds. The project would
not remove any trees or structures that support nesting raptors, other than the old WTGs
that would be removed. Project construction activities and disturbance would occur
primarily on agricultural lands that are routinely disturbed by dryland farming and livestock
grazing operations. This ongoing disturbance to the landscape from agricultural
operations generally discourages ground-nesting birds from becoming established. It also
eliminates burrows made by ground squirrels and other animals that could provide habitat
for the special-status western burrowing owl. Therefore, project construction activities on
agricultural lands are unlikely to affect ground-nesting bird species. An exception to this
would be construction activities on agricultural lands that are not subject to ongoing

Page 3.3-93

Solano 4 Wind Project EIR

July 2019

disturbance, such as along fence lines, private access roads, or other areas where private
landowners have staged equipment.
Project construction activities could destroy the nests and eggs of ground-nesting birds
such as western meadowlarks, horned larks, northern harrier, burrowing owl, and killdeer.
Construction near ground-nesting birds could create noise and vibration that could disturb
breeding behavior and/or active nests, potentially leading to nest abandonment and
reproductive failure. No trees would be removed by project construction, but the WTGs
could support the nests of species such as house finch or mourning dove.
Direct and indirect effects on nesting birds, including special-status species, on and near
the project site during construction could result in nest destruction, abandonment, and
failure. This impact would be potentially significant.
Mitigation Measure 3.3-2: Avoid impacts on nesting birds.
In addition to Mitigation Measure 3.3-1b, “Develop and Implement a Worker Environmental
Awareness Program,” and measures for biological monitors, SMUD will implement the
following measures to avoid directly or indirectly affecting nesting birds during project
construction:




SMUD will conduct preconstruction nesting bird surveys to locate all active nests of
special-status birds and birds protected under the MBTA and California Fish and
Game Code Sections 3503 and 3503.5. No more than one week before any
construction activities occur during the nesting season (February 1–August 31),
including vegetation removal if necessary, a qualified biologist shall conduct nesting
bird surveys to identify any nests within 100 feet of proposed work areas. The
qualified biologist is defined as an individual knowledgeable about the distribution,
habitat, life history, and identification of Northern California birds, and with 3 years
of experience in nest searching for birds that may be present in the project area.
If nests are detected during the preconstruction surveys, a 100-foot exclusion zone
will be established around the nest in which no work will be allowed until the young
have successfully fledged or nesting activity has ceased. The qualified biologist will
make the determination of fledging or cessation of nesting. In consultation with a
qualified avian biologist, USFWS, and CDFW, the size of the exclusion zone may
be modified depending on the species and the type of construction activity and
associated disturbance anticipated near the nest.

Significance after Mitigation
The mitigation measures described above would reduce potential construction-related
impacts on avian nesting success because the locations of active nests would be
identified and the nests would be protected during construction. Therefore, implementing
these mitigation measures would reduce impacts on nesting birds to a less-thansignificant level.
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Impact 3.3-3: Loss of foraging and nesting habitat for resident and migratory birds
(nonraptors).
Project construction would result in permanent and temporary impacts on foraging and
nesting habitat for resident and migratory birds. Because the permanent loss of foraging
and nesting habitat caused by the project would be small, and because the habitat types
that would be permanently lost are abundant in the project area, this impact would be
less than significant.
Resident birds such as red-winged blackbirds nest in freshwater marshes in the project
area, and horned larks and western meadowlark nest in grasslands. Migratory birds like
barn and tree swallows, white-crowned sparrows, and American pipits forage in or over
areas that support grasslands, grazed fields, and actively farmed areas. The project
would not directly affect freshwater marsh or riparian habitat, and the project’s net
permanent impacts on vegetation communities would be only 43.82 acres for the
136m WTG option or 39.56 acres for the 150m WTG option (Table 3.3-7).
Table 3.3-7

Temporary and Permanent Impacts of Project Construction on Vegetation
Communities in the Project Area, 136-Meter and 150-Meter Wind Turbine
Generator Options

136-Meter Wind Turbine Generator Option
150-Meter Wind Turbine Generator Option
Vegetation
Disturbance
Total
Vegetation
Disturbance
Total
Communities
Type
Acres Acreage Communities
Type
Acres Acreage
Permanent
11.26
Permanent
10.08
Actively Farmed
65.65
Actively Farmed
57.17
Temporary
54.39
Temporary
47.08
Annual
Grassland
Fallow
Freshwater
Drainages and
Wetlands
Grazed
Urban
Total

Permanent

0.66

Temporary

0.47

Permanent

0.00

Temporary

5.56

Permanent

0.03

Temporary

0.07

Permanent

31.91

Temporary

147.25

Permanent

0.00

Temporary

0.40

Permanent

43.82

Temporary

208.07

1.13

Annual
Grassland

5.56

Fallow

0.10

Freshwater
Drainages and
Wetlands

179.16

Grazed

0.40

Urban

251.90

Total

Permanent

0.66

Temporary

0.47

Permanent

0.00

Temporary

5.56

Permanent

0.02

Temporary

0.07

Permanent

28.82

Temporary

133.89

Permanent

0.00

Temporary

0.40

Permanent

39.56

Temporary

187.41

1.13
5.56
0.09
162.71
0.40
226.97

Source: Data compiled by AECOM in 2019

The impact acreages shown in Table 3.3-7 reflect the net impact of project construction
minus the acreage of habitats restored from reclaimed access roads. SMUD would
remove and restore 14.22 acres of access roads that would no longer be needed after
project construction. Table 3.3-7 shows only the net increase in habitat acreage from
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restoration of roads that overlap with the project footprint (a net gain of 0.86 acre for the
136m WTG option or 0.02 acre for the 150m WTG option).
Most of these permanent impacts would occur on grazed, actively farmed, or fallow
agricultural lands, which are abundant throughout the WRA. Temporary impacts on these
habitat types would be greater than permanent impacts (208.07 acres for the 136m WTG
option or 187.41 acres for the 150m WTG option). The temporary construction impacts
on these habitat types would not differ substantially from the ongoing agricultural
disturbance that is a constant feature of land use on the project site.
Because the project-related loss of foraging and nesting habitat for resident and migratory birds would be
small, and because these habitats are abundant throughout the project area, this impact would be less
than significant.

Mitigation Measures
No mitigation is required.
Impact 3.3-4: Construction impacts on raptor nesting activity.
Project construction could affect raptor nesting success if active nests would be directly
affected or if construction activity would disturb nest sites, thereby reducing adults’ nest
attentiveness and nest productivity. This impact would be potentially significant.
The project area supports resident raptors that breed and overwinter in the WRA and
surrounding areas, and raptors that breed elsewhere but migrate through or overwinter
there. The most commonly recorded raptors in the WRA are the four year-round breeding
resident species: American kestrel (Falco sparverius), red-tailed hawk (Buteo
jamaicensis), northern harrier (Circus cyaneus), and turkey vulture (Cathartes aura). This
section describes the potential impacts of project construction on raptors that could nest
on or near the project site. Construction impacts on eagle nesting success are addressed
separately below (see Impact 3.3-6).
Numerous studies have been conducted to document the presence of nesting raptors in
the WRA and surrounding areas. Estep Environmental Consulting (2018a) conducted a
nest survey within 10 miles of the project area during the 2018 breeding season and
reported 23 red-tailed hawk nests, 20 Swainson’s hawk nests, nine common raven nests,
six great horned owl nests, and one white-tailed kite nest. White-tailed kite and northern
harrier have also been documented nesting in or adjacent to the WRA (Hunt et al. 2008),
but not within the project area.
Potential nest trees are sparse in the project area, but clusters of trees are present. These
include a grove of eucalyptus along the southern boundary of the Solano 4 East project
subarea; several groups of large trees around rural residences along Montezuma Hills
Road; and some large trees along Stratton Road in Solano 4 West around old
barns/residences. These trees are large enough to provide nest sites for common raptors
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such as red-tailed hawk, great horned owl, and American kestrel, but they could also be
used by special-status raptors such as Swainson’s hawks or white-tailed kites.
Although most raptors present in the project area nest in trees, several raptor species
nest on the ground or underground rather than in trees, and could potentially be affected
by a loss of nesting habitat. These species include the short-eared owl, northern harrier,
and burrowing owl. The short-eared owl and northern harrier have not been documented
nesting on the project site, and most of the site would be considered unlikely nesting
habitat for both species. Although they are known to nest in undisturbed dry grassland
habitat, 97 percent of the land in the project area is used for dryland farming and subject
to regular disturbance from crop planting, growth, and harvest within a 3-year period. In
addition, the project area is located at the southern extent of the breeding range for shorteared owl, and because the species is rarely observed in the project area, it is considered
an unlikely breeder. Small areas of undisturbed annual grassland or wetland in the project
area could provide suitable nesting habitat for these two species.
Burrowing owls are uncommon winter residents in the WRA and potential breeders
(AECOM 2018a). The species occupies underground burrows, typically those of the
California ground squirrel (Spermophilus beecheyi), and other structures such as
concrete culverts, debris piles, and openings under roads. Nonnative annual grasslands
in the immediate uplands surrounding aquatic features, and in the interstitial valleys and
drainages that are too steep to farm, provide marginal habitat because ground squirrel
activity is limited and foraging habitat is fragmented. Likewise, when agricultural land is
left fallow or grazed, the potential exists for small mammals to recolonize the study area
and burrow, which would also provide suitable nesting and wintering habitat for burrowing
owls. Most habitat in the project area is grazed or actively farmed and of relatively low
quality with regard to its potential to support burrow structures. Nonetheless, project
construction could affect burrowing owls in all suitable habitat within the project boundary,
particularly if occupied burrows are present near construction areas where ground
disturbance is planned.
The likelihood of construction impacts on raptors that nest in trees or other structures
(red-tailed hawk, Swainson’s hawk, American kestrel, white-tailed kite, great-horned owl)
is expected to be low because no trees or structures are proposed for removal. However,
if construction activities were to occur near nests located near but not within the project
site, they could disturb active nests, thereby reducing adults’ nest attentiveness and
productivity. Project construction could have direct impacts on ground-nesting raptors
(northern harrier and burrowing owl). Construction equipment could crush the nests or
burrows of ground-nesting birds, destroying eggs and/or young, and disturbance of raptor
nesting activity by nearby construction could cause nest abandonment. This impact would
be potentially significant.
Mitigation Measure 3.3-4a: Avoid and minimize impacts on nesting raptors.
SMUD will implement the following measures to avoid and minimize impacts on nesting
raptors:
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If construction activities are scheduled to occur during the breeding season
(February 1–August 31), SMUD will conduct preconstruction surveys in all potential
suitable raptor nesting habitat within 0.25 mile of proposed construction areas,
including trees, shrubs, grasslands, and wetland vegetation. A qualiﬁed wildlife
biologist shall determine the timing of preconstruction surveys based on the time of
year and habitats that are present, and shall conduct the surveys no more than 30
days before construction. The 30-day survey period allows flexibility in order for
surveys to be conducted when the likelihood of nest detection is maximized (e.g.,
during courtship, nest building, or when feeding young).
SMUD will maintain no-disturbance buffers around active raptor nests during the
breeding season, or until it is determined the young have fledged. The nodisturbance zone shall include a 500-foot buffer around all raptor nests (including
owls) and a 0.25-mile buffer for any active Swainson’s hawk nests.
o No-disturbance buffer sizes for non-special-status species raptors may be
increased or decreased by a qualified biologist based on the sensitivity of
the species of raptor, or based on site conditions that affect disturbance,
such as the type of work, vegetation structure or density, and the line of
sight between construction work and the nest to nesting raptors.
o No-disturbance buffer sizes for special-status raptor species may be
increased or decreased by the qualified biologist in consultation with
USFWS and CDFW as appropriate.
o Buffers will not apply to construction‐related traffic using existing roads that
are not limited to project‐specific use (e.g., county roads, highways, farm
roads).
o If no nests are observed during the preconstruction survey but nesting
occurs after the start of construction, it will be assumed that the individuals
are acclimated to the level of ongoing disturbance.







SMUD will clearly identify the locations of no-disturbance buffers (e.g., 250 feet, 500
feet, or 0.25 mile) on maps that will be made available to construction crews.
Before and during construction, a qualiﬁed biologist shall identify all active nest
setback areas on construction drawings, and if appropriate, shall flag or fence the
setback areas.
If construction is scheduled to occur during the non-nesting season, then no nesting
bird surveys are required before construction activity begins, except provisions for
surveys for burrowing owls outside the nesting season (September 1–January 31),
as specified below in Mitigation Measure 3.3-4b.
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Mitigation Measure 3.3-4b: Avoid and minimize impacts on burrowing owls.
To avoid and minimize impacts on burrowing owls, SMUD will implement the following
guidelines adapted from the CDFW Staff Report on Burrowing Owl Mitigation (CDFG
2012):




SMUD will have preconstruction burrowing owl surveys conducted in all areas that
may provide suitable nesting habitat according to CDFW (CDFG 2012) guidelines.
A qualified wildlife biologist shall conduct take avoidance surveys, including
documentation of burrows and burrowing owls, in all suitable burrowing owl habitat
within 500 feet of proposed construction. The take avoidance surveys, consisting of
up to four visits, shall be initiated within 30 days of and completed at least 14 days
before construction is initiated at a given location. In areas with burrows or refuge
that could potentially support burrowing owls, a clearance visit shall be conducted
within 24 hours of construction, including when construction work is reinitiated after
a lapse of two or more weeks.
SMUD will avoid disturbing active western burrowing owl nests and occupied nesting
burrows.
o In accordance with standard CDFW mitigation guidelines, SMUD and its
construction contractor will avoid disturbance at occupied burrows in
accordance with the following seasonal distance buffers for low, medium, and
high levels of disturbance (CDFG 2012):


April 1 – August 15: 200 m (low), 500 m (medium), and 500 m (high)



August 16 – October 15: 200 m (low), 200 m (medium), and 500 m
(high)



October 16 – March 31: 50 m (low), 100 m (medium), and 500 m (high)

o These distances may be increased or decreased if, as determined by a
qualified biologist, a different distance is required to ensure construction
activities will not adversely affect occupied burrows or disrupt breeding
behavior.
•

If a qualified biologist, in consultation with CDFW, determines that construction
could adversely affect occupied burrows during the September 1–January 31
nonbreeding season, the qualified biologist shall implement passive relocation
using one-way doors, in accordance with guidelines prepared by the California
Burrowing Owl Consortium (CDFG 2012) and through coordination with CDFW.
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Significance after Mitigation
The mitigation measures described above would reduce potential impacts of project
construction on raptor nesting success because the locations of occupied nests would be
determined and the nests would be protected during construction. Therefore,
implementing these mitigation measures would reduce impacts on raptor nesting success
to a less-than-significant level.
Impact 3.3-5: Removal and modification of raptor nesting, foraging, and roosting
habitat during construction.
Project construction would result in permanent and temporary impacts on raptor nesting
and foraging habitat. This impact on nesting habitat would be less than significant while
the impact on foraging habitat would be potentially significant.
Construction of access roads, home run collection lines, and other project facilities would
result in temporary or permanent impacts on up to 251.90 acres (208.07 acres temporary
and 43.82 acres permanent) of potential nesting and foraging habitat for special-status
raptor species for the 136m WTG option, or up to 226.97 acres (187.41 acres temporary
and 39.56 acres permanent) for the 150m WTG option (Table 3.3-8) Impacts on raptor
nesting habitat are expected to be relatively low, whereas numerous special-status raptor
species forage within the habitat to be affected. Burrowing owls may also winter in the
project area and the potential exists to affect their burrows. Impacts of project construction
on nesting habitat and foraging habitat are described separately below.
Nesting Habitat
Raptor nesting habitat in the WRA is limited because of the area’s low density of suitable
nest trees. However, the impact of project construction on raptor nesting habitat is
expected to be low because the project has been designed in a way that would avoid
affecting any trees large enough for raptors to use for nesting. As discussed above
(Impact 3.3-4), northern harrier and short-eared owl are ground-nesting species that have
the potential to nest on the project site. However, the projected impacts on these habitat
types would be very small (less than 2 acres; Table 3.3-8), and higher quality habitat is
present in greater abundance in areas adjacent to the project site. Based on this
assessment, impacts of project construction on raptor nesting habitat would be less than
significant. No mitigation is required.
Foraging Habitat
Surveys conducted in the WRA and summarized by Estep Environmental Consulting
(2018b) indicate that 17 species of raptors (including vultures and owls), including 11
special-status species (Table 3.3-4), have the potential to be present in the WRA. Given
the proximity of these surveys to the project site (including two conducted on the project
site) and the similarity in habitat throughout the WRA, all of these species are assumed
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to have the potential to be present on the project site, even if they have only been detected
in other areas of the WRA.
The WRA is used during the breeding season by common species such as red-tailed
hawks and American kestrels, and by special-status species including northern harrier
and the state-listed Swainson’s hawk. During the nonbreeding season, additional specialstatus species are present, including overwintering ferruginous hawks, and burrowing
owls. The numbers of certain species, such as red-tailed hawks, also increase in winter
(Estep Environmental Consulting 2018b) as individuals arrive from breeding sites farther
north. Although a diverse assemblage of raptor species uses the site, the vast majority
forage in grasslands and agricultural lands where prey such as rodents, lagomorphs
(rabbits/hares), and birds are present.
If 136m WTGs were installed, project construction of access roads, home run collection
lines, and other project facilities would result in impacts on up to 208.07 acres and
permanently affect up to 43.82 acres of raptor foraging habitat. If 150m WTGs were
selected instead, then the project would temporarily affect up to 187.41 acres and
permanently affect up to 39.56 acres of foraging habitat for Swainson’s hawk and other
raptor species (Table 3.3-8). Net impacts would be lower than these amounts with
Table 3.3-8

Acreages of Potential Raptor Foraging Habitat Affected by Project
Construction, 136-Meter and 150-Meter Wind Turbine Generator Options

Wildlife Habitat Type
Actively Farmed
Annual Grassland
Fallow
Freshwater Wetlands
and Drainages
Urban
Grazed
TOTAL

Disturbance
Type

136-Meter
Wind Turbine Generator
Option
Acres

Temporary

54.39

Permanent

11.26

Temporary

0.47

Permanent

0.66

Temporary

5.56

Permanent

0.00

Temporary
Permanent

0.07
0.03

Temporary

0.40

Permanent

0.00

Temporary

147.25

Permanent

31.91

Temporary

208.07

Permanent

43.82

Total Acreage
65.65
1.13
5.56
0.10
0.40
179.16
257.90

150-Meter
Wind Turbine Generator
Option
Acres
47.08
10.08
0.47
0.66
5.56
0.00
0.07
0.02
0.40
0.00
133.89
28.82
187.41
39.56

Total Acreage
57.17
1.13
5.56
0.09
0.40
162.71
226.97

Source: Data compiled by AECOM in 2019
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implementation because temporary impact areas would be restored to their original
condition. Thus, the maximum amount of suitable raptor foraging habitat permanently
affected by project construction would be 39.56 to 43.82 acres.
Common raptor species and those that overwinter in the area are unlikely to experience
discernible population-level effects from the expected amount of habitat loss. However,
the loss of foraging habitat could affect the reproductive success of special-status species
raptors that breed in the project area, particularly Swainson’s hawks. In California’s
Central Valley, CDFW (DFG 1994) considers the development of suitable Swainson’s
hawk foraging habitat on a graded scale, based on the distance of the foraging habitat to
the nearest active Swainson’s hawk nest. Impacts are considered greatest for projects
within 1 mile of an active nest, followed by projects within 5 and 10 miles, respectively. Of
20 Swainson’s hawk nests identified within 10 miles of the project area during the 2018
breeding season by Estep Environmental Consulting (2018a), two nests were within 5
miles of the project area and one of these was less than 1 mile away (Exhibit 3.3-7). The
entire project area lies within 5 miles of an active Swainson’s hawk nest, but a small
proportion lies within 1 mile of the nearest nest. However, only temporary impacts on
habitat are anticipated in areas within the 1-mile buffer.
As part of the repowering process, SMUD would remove and restore 14.22 acres of
access roads associated with the previous project. The reclamation would involve
removing gravel from the roadways, restoring roadway surfaces to support surrounding
agricultural uses (grazing or dryland farming). Approximately 0.86 acre of this restoration
area overlaps with the project footprint for the 136m WTG option and 0.02 acre overlaps
with the footprint for the 150m WTG option. This acreage would be reclaimed as part of
project activities. Therefore, the net restoration acreages associated with each project
option are slightly less than 14.22 acres. These areas would be restored to the conditions
of the immediately surrounding habitat as shown below (Table 3.3-9), thereby offsetting
the impact of project construction on raptor foraging habitat. The maximum net acreage
of permanently affected habitat would be reduced from 39.59 or 44.69 acres to 25.38 or
30.49 acres under the 150m option or 136m WTG option, respectively.
Project construction would affect a variety of habitats used by raptors. As described
above, the impact on raptor nesting habitat is expected to be low. Impacts on the foraging
habitat of breeding and wintering raptors would be more substantial, including foraging
habitat within 5 miles of active nests of the state-listed Swainson’s hawk, which may be
used by other breeding special-status raptor species such as northern harrier and whitetailed kite. This impact would be potentially significant.
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Estep and SMUD 2019

Exhibit 3.3-7 Swainson’s Hawk Nesting Locations
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Table 3.3-9

Acreages of Potential Raptor Foraging Habitat Created versus Permanently
Removed by Project Construction, 136-Meter and 150-Meter Wind Turbine
Generator Options
136-Meter
Wind Turbine Generator Option

Wildlife
Habitat Type
Actively
Farmed
Annual
Grassland
Fallow
Freshwater
Wetlands and
Drainages
Grazed
TOTAL

Action

Acres

Created

7.39

Removed

11.26

Created

0.02

Removed

0.66

Created

0.00

Removed

0.00

Created

0.00

Removed

0.03

Created

5.95

Removed
Created

31.91
13.36

Removed

43.05

Net
Acreage
Affected
3.87
0.64
0.00
0.03
25.96
30.49

150-Meter
Wind Turbine Generator Option
Disturbance
Type

Acres

Created

8.17

Removed

10.08

Created

0.02

Removed

0.66

Created

0.00

Removed

0.00

Created

0.00

Removed

0.02

Created

6.01

Removed
Created

28.82
14.20

Removed

39.58

Net
Acreage
Affected
1.91
0.64
0.00
0.02
22.81
25.38

Source: Data compiled by AECOM in 2019

Mitigation Measure 3.3-5: Acquire off-site mitigation to replace lost raptor foraging
habitat.
SMUD will implement the following compensatory mitigation to offset net impacts on
foraging habitat for breeding Swainson’s hawks and other raptor species. Based on
Swainson’s hawk nest locations documented in recent years, no permanent project impacts
on foraging habitat will occur within 1 mile of an active Swainson’s hawk. Depending on
whether the 150m WTG option or the 136m WTG option is selected, 25.38 acres or 30.49
acres of suitable Swainson’s hawk foraging habitat will be required to mitigate this loss.
SMUD will mitigate the loss of Swainson’s hawk foraging habitat in accordance with CDFW
recommendations (DFG 1994) by providing mitigation lands as follows:


Foraging habitat permanently lost within 5 miles of an active Swainson’s hawk nest
tree but more than 1 mile from the nest tree (either 25.38 acres or 30.49 acres,
depending on the WTG option selected) will be replaced with 0.75 acre of mitigation
land for each acre of foraging habitat permanently lost because of project
construction (0.75:1 ratio). All mitigation lands protected under this requirement shall
be protected in a form acceptable to CDFW (e.g., through fee title acquisition or
conservation easement) on agricultural lands or other suitable habitats that provide
foraging habitat for Swainson’s hawk.
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Management authorization holders/project sponsors will provide for management of
the mitigation lands in perpetuity by funding a management endowment.

Significance after Mitigation
The mitigation measure described above would replace foraging habitat for Swainson’s
hawks and other raptors at a 0.75:1 ratio. Depending on which WTG option is selected,
19 acres or 23 acres of mitigation lands would be provided to provide Swainson’s hawk
foraging habitat. These mitigation lands would replace and offset the foraging habitat lost
because of project construction. As a result, implementing this mitigation measure would
reduce this impact on raptor foraging habitat to a less-than-significant level.
Impact 3.3-6: Construction impacts on bald and golden eagle nesting activity.
Project construction activities could affect eagle nesting success if they would disturb nest
sites, thereby reducing adults’ nest attentiveness and nest productivity. This impact would
be potentially significant.
Construction impacts on bald and golden eagle nesting habitat are expected to be
minimal because the project would not affect any trees or structures large enough for
eagles to use for nesting. However, project construction could affect bald and golden
eagle nesting success if construction activity were to disturb nest sites or nesting
territories, thereby reducing adults’ nest attentiveness and productivity.
Between March 2016 and May 2018, ground-based daytime surveys were conducted on
the project site and in a 10-mile-radius survey area to determine the presence of active
eagle nests and occupied eagle breeding territories, and to record eagle occurrences in
the project area (AWE 2017a; Estep Environmental Consulting 2018a). Known historic
nest locations within the WRA consist of eucalyptus groves and one transmission tower.
Golden Eagle
Based on a review of numerous previous surveys conducted in and around the WRA
since 1987, Estep Environmental Consulting (2018a) identified four historic golden eagle
nesting territories within the WRA. Recent surveys between 2016 and 2018 added
another five golden eagle nesting territories outside of the WRA within a 10-mile survey
radius of the project boundaries (Estep Environmental Consulting 2018a). During the
2016 spring, 2016–2017 winter, and 2018 spring surveys, no eagles were detected at any
of the previously identified golden eagle nests or other potential nesting areas in the WRA.
All historic nests in the WRA were found either to be no longer present or to consist of
remnants of the previously used nests. Although no active nests were reported in the
WRA, golden eagles were observed in the survey area during the 2016–2018 surveys. In
spring 2016, a foraging adult golden eagle was observed approximately 0.25 mile
northeast of the Solano 4 West subarea along Talbert Lane; and in spring 2018, a
subadult golden eagle was observed interacting with a Swainson’s hawk above Birds
Landing Road just east of Birds Landing (Estep Environmental Consulting 2018a).
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Outside of the WRA, but within 10 miles of the project site, locations of golden eagle nests
are known from small eucalyptus groves near Grizzly Island and the Potrero Hills Landfill,
and from several locations in the steep hilly terrain south of Antioch and Pittsburg.
Because of the presence of eagles in the survey area, and the limited survey effort outside
of the WRA, the Potrero Hills golden eagle nesting area and the three golden eagle
territories in the southern end of the survey area south of Antioch and Pittsburg are
considered potentially extant (Estep Environmental Consulting 2018a). In addition,
golden eagle nesting activity was reported as recently as 2017 from Meins Landing,
approximately 5 miles northwest of the Solano 4 West subarea (Estep Environmental
Consulting 2018a).
Eagle activity can vary between years in a given location for several reasons, including
variability in territory occupancy, nesting status and location, and prey abundance and
distribution. Changes in nesting activity or occupancy of territories near the project site
could cause golden eagles to increase their use of the area over the lifetime of the
proposed project, particularly if nesting occurs at any of the nine (four historic and five
extant) nest sites located within 10 miles of the project boundaries. Surveys conducted in
the WRA and summarized by Estep Environmental Consulting (2018a) documented the
presence of golden eagles in the project vicinity, and demonstrated that golden eagles
use the area during the breeding season.
Golden eagles have reoccupied territories that were vacant for as long as 16 years, and
have used alternate nest sites that sat dormant for as long as 22 years (Kochert and
Steenhof 2012; Millsap et al. 2015). Therefore, the presence of historically documented
golden eagle nesting territories and alternate nest sites in the project vicinity indicates the
strong probability that nesting golden eagles would use the project site in the future.
Bald Eagle
GANDA (2011) reported sightings of bald eagles in 2011 near Bradmoor Island and
Grizzly Island west of the WRA, within 10 miles of the project site. Based on flight patterns
and behavioral observations, a bald eagle breeding territory centered on Grizzly Island
approximately 4–5 miles west of the WRA and 6–7 miles northwest of the Solano 4 West
subarea is considered possible, but a nest was not confirmed (GANDA 2011). During
recent surveys, juvenile bald eagles were observed foraging with a group of turkey
vultures (Cathartes aura) and common crows (Corvus brachyrhynchos) just west of the
Solano 4 West subarea on March 31, 2016, and again on April 5, 2016.
Although bald eagles have been observed intermittently in and around the WRA, nesting
has not been confirmed within the 10-mile radius area. Even though an active nest,
breeding behavior, or hatching-year bald eagles have not been reported, the WRA is
considered an undetermined, unverified breeding territory (Estep Environmental
Consulting 2018a).
Impacts on bald eagle nesting may be lower than impacts on golden eagles because no
bald eagle nest sites have been documented near the project site, and because the
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species tends to associate more strongly with riparian and open water habitats, which are
not present on the project site. During the nesting season and overwintering periods, bald
eagle activity is expected to be concentrated along the main river corridors and expansive
tidal marsh areas to the west, where preferred prey such as fish and waterfowl are
abundant. However, as evidenced by the survey results, bald eagles may take advantage
of orographic lift provided by the WRA’s rolling hills and travel through the project area.
Construction of the proposed project could result in indirect impacts on nesting bald and
golden eagles. Disturbance caused by project construction activities may indirectly affect
nesting behavior, particularly for golden eagles, which are more likely to be present in the
project area. For example, construction and associated noise and human presence in the
project area could prevent eagles from using preferred foraging habitat, deter them from
nesting at nest sites near construction areas, or prevent them from tending to their eggs
or young if construction activities occur near an active nest. This impact would be
potentially significant.
Mitigation Measure 3.3-6: Avoid and minimize impacts on nesting eagles.
SMUD will implement the following measures to avoid and minimize impacts on nesting
eagles:


Ground-based surveys will be conducted to assess the status of all previously
documented eagle nest locations (CNDDB or other reliable sources) within the
2-mile buffer of the project area, and will follow guidance set forth in USFWS (2013)
for ground-based surveys to determine occupancy, including the following sitespecific recommendations:
o Two 4-hour observations shall be conducted at each nest (multiple nests
may be observed simultaneously), one in late January and the other in late
February, to determine whether territories are occupied by adult eagles and
identify nesting activity where possible.
o If an active nest is located, no further ground monitoring is required.
However, if nesting behavior is observed within 2 miles of the project buffer
and a nest site is not located, an aerial inspection of the area shall be
conducted.
o The results of the surveys shall be documented in a report and submitted
to USFWS and CDFW no later than August of the breeding season in which
the survey was conducted (e.g., August 2020 for winter/spring 2020
surveys).

SMUD will implement the following avoidance buffer distances for bald eagle and golden
eagle (respectively) for the indicated construction activity, assuming a direct line of sight
between the construction activity and the active nest:
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Human foot traffic: 400 meters/800 meters



Pass-through vehicular traffic: 200 meters/400 meters



Any other construction work except the types described below: 800 meters/1,600
meters



Blasting: 1,600 meters for both species



Helicopter flight: 1,600 meters (horizontal and vertical) for both species

Active eagle nests and associated buffers will be indicated in construction drawings for the
project and will be discussed in the worker environmental awareness program training for
construction workers (Mitigation Measure 3.3-1b).
Significance after Mitigation
The mitigation measure described above would reduce the potential impacts of project
construction on bald and golden eagle nesting success because the locations of occupied
nests would be determined and the nests would be protected during construction.
Therefore, implementing this mitigation measure would reduce impacts on nesting eagles
to a less-than-significant level.
Impact 3.3-7: Removal and modification of golden eagle foraging habitat during
construction.
Project construction would result in temporary and permanent impacts on golden eagle
foraging habitat, resulting in decreased prey availability. This impact would be potentially
significant.
Bald eagles forage in riparian and open water habitats, which are not present in the
project construction areas and would not be affected by project construction. Therefore,
no impacts on bald eagle foraging habitat are anticipated.
Construction could directly affect golden eagles by causing the permanent loss of habitat
types on which the species relies. For golden eagles, loss of habitat would result from the
temporary or permanent removal of grassland and agricultural habitats in the project area
(Table 3.3-9). On the project site, these habitats represent the primary potential foraging
areas of golden eagles because they support prey species such as rabbits and small
rodents. Permanent loss of these habitats as a result of construction could reduce
available prey and adversely affect at least one golden eagle breeding territory.
Construction of access roads, home run collection lines, and other project facilities would
temporarily affect up to 208.07 acres and permanently affect up to 43.82 acres of foraging
habitat for golden eagles if 136m WTGs were installed. Should the 150m WTG option be
selected instead, the project would temporarily affect up to 187.41 acres and permanently
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affect up to 39.56 acres of foraging habitat for golden eagles (Table 3.3-9). Actual impacts
would be lower than these amounts because temporary impact areas would be restored
to their original condition. Thus, the maximum amount of suitable golden eagle foraging
habitat that would be permanently affected would be 39.56 to 43.82 acres. This impact
would be potentially significant.
Mitigation Measure 3.3-7: Implement Mitigation Measure 3.3-5.
SMUD will implement Mitigation Measure 3.3-5, “Acquire Off-site Mitigation to Replace
Disturbed Raptor Foraging Habitat,” listed above.
Significance after Mitigation
With Mitigation Measure 3.3-7, SMUD would avoid or offset impacts on golden eagle
foraging habitat; this mitigation measure would reduce the potential impacts of
construction on golden eagle foraging habitat. Impacts on suitable golden eagle habitat
would be offset through compensatory mitigation in the form of acquisition, creation,
and/or preservation of land of equal or greater value to the species. Therefore,
implementing this mitigation measure would reduce the impact to a less-than-significant
level.
Impact 3.3-8: Construction impacts on bats and bat habitat.
Project construction would result in temporary disturbance of foraging bats and loss of
foraging habitat. This impact would be less than significant.
Most California bat species form nursery colonies in the summer that number from dozens
to hundreds of thousands of individuals (Zeiner et al. 1988). This colonial trait can make
entire local populations vulnerable during their sensitive summer and winter seasons. If
construction activities remove or disturb an occupied maternity roost or hibernacula, an
entire colony may be killed by roost removal, abandonment of nonvolant pups (pups that
cannot fly), or arousal of hibernating bats. However, bats roost in trees, structures, caves,
mines, and rock outcroppings. No bats have been found roosting in the old WTGs that
would be removed from the project site, and no other roost habitat features exist in the
project area; therefore, project construction would not be expected to affect roosting bats.
Project construction would temporarily disturb habitat expected to be used by foraging
bats. However, most construction activities would occur during the daytime, and no direct
disturbance of foraging bats would occur. Construction activities would also have the
potential to decrease the suitability of foraging habitat by altering the landscape and prey
base. However, because abundant foraging habitat exists in the project area, a temporary
decrease in suitability at the project site would not be expected to cause a substantial
adverse effect on bat populations.
Potential impacts of project construction on bats and bat habitat would be less than
significant.
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Mitigation Measures
No mitigation is required.
Operational Impacts on Wildlife Species
Operational Impacts on Birds and Bats
The subsections below describe the potential impacts of project operation on birds and
bats, with separate discussions for common birds, both raptors and nonraptors, and for
special-status birds and bats. This analysis is based on fatality monitoring data obtained
from postconstruction mortality monitoring studies from eight WRA wind energy projects.
The data used for the analysis were collected between 2003 and 2015 and were from
wind energy projects with new-generation WTGs at least 200 feet tall and constructed
with a tubular tower design.
Impact 3.3-9: Injury to and mortality of raptors, other birds, and bats from project
operation.
Project operation could result in injury to and mortality of bats and birds, including eagles
and other special-status birds, as a result of collisions with wind turbine generators. This
impact would be potentially significant.
The project would involve the operation of up to 10 WTGs in Solano 4 East and up to
12 larger WTGs in Solano 4 West, for a total nameplate capacity of up to 91 megawatts
(MW). The WTGs would have a maximum hub height of 492–590 feet and a maximum
rotor diameter of 446–492 feet. Operation of the proposed project could result in mortality
of or injury to birds and bats, including special-status species, from interaction with WTGs
and this impact is discussed in detail below.
Estimates of Avian Mortality
Avian postconstruction mortality monitoring data from eight projects across the WRA were
used to predict rates of avian mortality that would result from project operation. The
information from these studies is expected to reflect probable levels of project-related
avian mortality because of the similarity in landscape and habitat between the proposed
project site and other projects in the WRA. Mortality data from 18 monitoring years (1–3
years per study) from these eight wind farms were compiled to determine the average
number of fatalities observed for raptors, other birds, and bats. All studies were conducted
between 2003 and 2015 at wind farms in the WRA. Details for each wind farm and study
period are provided below (Table 3.3-10).
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Table 3.3-10 Wind Farm and Turbine Specifications for Eight Postconstruction
Avian and Bat Mortality Studies in the WRA between 2003 and 2015
Wind Farm
High Winds
Shiloh I

Years
#
#
Studied
Years Turbines
2003–2005
2
90
2006–2009
3
100

Shiloh II

2009–2012

3

75

Solano I, IIA,
and IIB

2008–2010

1

23/29

Shiloh III

2012–2013

1

50

Solano 3
Montezuma I

2012–2015
2011–2012

3
2

24/31
16

Montezuma II

2012–2015

3

34

Per-Turbine
Facility
Capacity
Nominal
(MW)
Capacity (MW)
Source(s)
1.8
162
Curry & Kerlinger 2006
1.5
150
Curry & Kerlinger 2009
Curry & Kerlinger
2
150
2010, 2013a
Burleson Consulting,
0.66/3.0
102.18
Inc. 2010
Curry & Kerlinger
2.05
102.5
2013b
1.8/3.0
128
SMUD 2016
2.3
36.8
ICF International 2013
H. T. Harvey &
2.3
78.2
Associates 2013, 2015

Note: WRA = Wind Resource Area; MW = megawatts; Solano 3 = Solano 4 Wind Project, Phase 3
Source: Data compiled by AECOM in 2019

Mortality rates from each study are presented below for select common and special-status
bird species (Table 3.3-11). The common species selected for inclusion in Table 3.3-11
were those from major taxonomic groups (e.g., raptors, waterbirds, marsh birds,
blackbirds, migrant songbirds) that were characterized by high mortality rates compared
to other species in their group, and that shared common habitat preferences with specialstatus species to provide a plausible index of risk to those rarer species. The specialstatus species with the highest collision risks were included in the table.
Mortality rates are expressed as the estimated number of mortalities per MW of capacity
per year and have been adjusted to account for variability in carcass detection
probabilities. Mortality rates are presented on a per-MW basis rather than a per-WTG
basis to allow for a more direct comparison of mortality rates across wind farms with
WTGs of different sizes. However, in an effort to provide the most comparable data for
the WTGs proposed for the project, only studies of mortality at wind farms with newgeneration WTGs at least 200 feet tall and constructed with tubular tower design were
included.
A weighted-average mortality rate was calculated for raptors, all birds, and each species
listed. The weighting was based on the number of years of each study, with greater weight
given to estimates derived from multiyear studies. The number of annual mortalities
predicted for the proposed project was calculated for each taxonomic group as the
product of the annual weighted-average per-MW mortality rate and the maximum
proposed nameplate capacity for the project (91 MW).
The predicted number of annual mortalities is conservatively based on values ranging
from the weighted average of all studies (lower number) to the maximum estimated
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mortality rate observed across all eight studies. This range is considered conservative
because the maximum estimated mortality rates represent the extreme upper end of
possible mortality rates, while the observed mortality rates would most likely be closer to
the weighted mean, and could be lower than that.
Table 3.3-11 Predicted Annual Avian Mortalities for the Proposed Project Based on
Observed Annual Mortality Rates for Raptors and Other Birds at Eight
Wind Farms in the WRA, 2005–2015

Montezuma II8

Montezuma I7

Solano 36

Shiloh III5

Solano I/IA & IIB4

Shiloh II3

Shiloh I2

American
kestrel
Red‐tailed
hawk
Northern
harrier*
Golden eagle*
White‐tailed
kite*
Peregrine
falcon*
Ferruginous
hawk*
Swainson’s
Hawk*
All Raptors
Mallard
American
Coot
Sora
Black Rail*
Loggerhead
Shrike*
Horned Lark*
Red-winged
Blackbird
Western
Meadowlark
Wilson’s
Warbler
Yellow
Warbler*
All Birds
Proportion
Raptors

High Winds1

Annual per-MW Adjusted Mortality Rates

Wt.
Avg. 9 Max 10

0.205 0.280 0.033 0.063 +

0.230 0.408 0.045 0.210 0.408

0.133 0.073 0.093 0.152 +

0.090 0.231 0.051 0.112 0.231

0.000 0.007 +

0.020 0.068 0.045 0.022 0.068

0.000 +

Predicted
Annual
Mortalities
(Solano 4)11
19.1 - 37.1
10.2 - 21.0
2.0 - 6.2

0.006 0.007 0.000 0.000 0.000 +

0.000 0.000 0.002 0.007 0.2 - 0.6
0.2 - 2.0
0.022 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.022
0.000 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.007
0.006 0.010 +

0.000 0.000 0.000 0.000 0.000 0.003 0.010

0.000 0.000 0.000 0.000 0.000 0.000 0.027 0.019 0.005 0.027

0.1 - 0.6
0.3 - 0.9
0.5 - 2.5

0.410 0.427 0.510 0.215 0.700 0.540 0.924 0.313 0.508 0.924 46.2 - 84.1
0.000 0.027 0.093 0.000 0.000 0.020 0.068 0.000 0.025 0.093 2.2 - 8.5
4.8 - 9.9
0.009 0.107 +
0.000 +
0.060 0.109 +
0.053 0.109
0.032 0.013 0.040 0.000 0.000 0.000 0.054 0.058 0.024 0.058 2.2 - 5.2
0.000 0.000 0.080 0.000 0.000 0.000 0.000 0.000 0.008 0.032 0.7 - 2.9
1.7 - 6.2
0.000 0.000 +
0.000 +
0.040 0.068 0.000 0.018 0.068
0.180 0.660 0.113 0.000 +
0.148 1.320 0.193 0.000 +

0.130 0.109 0.032 0.223 0.660 20.3 - 60.1
47.5 - 120.1
0.490 0.652 0.045 0.522 1.320

0.032 0.793 0.247 0.000 +

0.630 1.033 0.134 0.494 1.033

0.009 0.220 0.040 0.000 0.000 0.020 0.054 0.000 0.059 0.220
0.022 0.127 0.040 0.000 +

0.000 0.095 0.000 0.047 0.127

44.9 - 94.0
5.4 - 20.0
4.3 - 11.5

1.284 6.960 2.500 0.341 3.300 2.550 7.052 0.991 3.431 7.052 312.2 - 641.7
0.319 0.061 0.204 0.630 0.212 0.212 0.131 0.316 0.224 0.630 –
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Notes for Table 3.3-11
Notes:
WRA = Wind Resource Area; MW = megawatt; Solano 4 = Solano 4 Wind Project, Phase 4 (the proposed project)
* Special-status species
+ Mortality detected, but adjusted rates not reported.
1 Group values from Curry & Kerlinger 2006, Tables 43 and 44 (adjusted totals/162 MW); species values from
Table 45 (“adjusted totals”/2 years/158.3 MW [total “surveyed” MW per year]).
2 Group and species values from Curry & Kerlinger 2009, Table 32 (“Estimated # Incidents/MW/Year” column).
3 Group values from Curry & Kerlinger 2013a (final 3-year report: Tables 5, 6 and 7); adjusted species values were
not reported in Curry & Kerlinger 2013a 3-year report. Where species values are given, they are from Curry &
Kerlinger 2010 (Year 1 report: Table 21 “Estimate of mortality (Incidents/year”/150 MW) and reflect 1 year of data
only. An “x” in this column indicates that mortality was recorded for a species in year 2 or 3, but not year 1. A zero
value indicates that mortality was not recorded in any year.
4 Group values from Burleson Consulting 2010, Tables 2 and 3 (“adjusted” incidents/102.2 MW); species values from
Tables D-1 to D-4 (“Adjusted Total”/102.2 MW)
5 Group values from Curry & Kerlinger 2013b, Tables 4 and 5 (per MW values); species information from Table 1 and
Table 2 (adjusted mortality rates not reported); an “x” in this column indicates that mortality was recorded for a
species. A zero value indicates that mortality was not recorded.
6 Group and species values from AECOM 2016, Table 6 (“Average Rate” column).
7 Group and species values from ICF 2013, Table 3-6 (sum of “Estimated Total adjusted” for 2011 and 2012/2
years/36.8 MW).
8 Group and species values calculated as average of Year 1 and Year 3 adjusted per MW rates from H. T. Harvey &
Associates 2013 (Table 9) and 2015 (Table 11), respectively (“Site Total Estimate” (Year 1) + “Facility Estimate”
(Year 2)/2 years/78.2 MW).
9 Average of mortality rates from all projects, weighted by the number of years per project.
10 Maximum mortality rate from among all projects.
11 Range reflects expected number of annual mortalities based on weighted average and maximum mortality rates
from among all projects, based on a nominal project capacity of 91 MW.
Sources: AECOM 2016; Burleson Consulting 2010; Curry & Kerlinger 2006, 2009, 2013a, 2013b; H. T. Harvey &
Associates 2013, 2015; ICF 2013; data compiled by AECOM in 2019

Impacts on Common Bird Species
Based on the mortality rates presented in Table 3.3-11, project operation would result in
313 avian mortalities annually, with an upper estimate as high as 642 mortalities. On
average, mortalities at wind farms in the WRA consisted of about 78 percent nonraptors
and 22 percent raptors. The vast majority of mortalities caused by project operation would
involve common, nonraptor bird species, such as blackbirds, western meadowlarks, and
a variety of songbird species that migrate or overwinter on-site. Project operation is not
expected to have significant effects on local or regional populations of these species,
which are generally abundant and, in the case of migrants, are passing through the area
and represent individuals from breeding populations over a much broader region.
A study by Johnston et al. (2013) used radar to track movements of nocturnal migrant
birds and bats through the WRA during fall migration. The study found that the site
experienced higher passage rates than other sites in the western United States that have
been evaluated. However, the study found that targets flew higher than at other sites, with
90 percent of radar targets (birds and bats combined) passing over the High Winds and
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Shiloh I sites at more than 150 meters above ground level. The authors concluded that
the WRA is relatively benign with respect to impacts on migrating birds. Gamebirds,
waterbirds, and waterfowl are generally uncommon in the WRA and experience low
mortality rates from WTG collisions. These groups are not expected to experience
significant adverse effects from project operation.
The annual mortality rate for raptors as a group was reported for all eight studies and
ranged from 0.215 to 0.924 mortality per MW per year, with a weighted average of 0.508
mortality per MW per year. This suggests that the project would likely result in about 47
raptor mortalities per year, but possibly as many as 85. About 65 percent of this total (31
of the 47 mortalities) is predicted to involve two common raptor species: red-tailed hawk
and American kestrel. The abundance of red-tailed hawks in the WRA increases
substantially during the migratory and wintering seasons (Estep Environmental
Consulting 2018a), suggesting an influx of birds from outside the region. Taken together
with evidence that raptor mortality tends to be higher during these seasons (Curry &
Kerlinger 2006), it is likely that much of the mortality for this species would be distributed
among birds from different areas rather than affecting only local breeding birds, thus
reducing the impact on any one population.
Avian mortalities would involve primarily common species, which are characterized as
having relatively large and stable populations. Impacts on many of these species would
be dispersed across populations from a broad geographic area, particularly for species
that breed elsewhere and experience mortality when migrating through or overwintering
on the project site. Therefore, impacts on common bird species would be less than
significant. No mitigation is required.
Impacts on Eagles
Golden eagles are present in the WRA and the project area with some regularity despite
the fact that the last active golden eagle nest in the WRA was documented in 2012. Estep
Environmental Consulting (2018b) reported the average rate of golden eagle detections
from nine studies across the WRA between 2000 and 2015 to be 0.196 individual per
hour, with the highest rates—0.86 and 0.21 individual per hour—observed at High Winds
during 2000–2001 and 2003–2005, respectively. In the seven other studies conducted in
the WRA since 2004, eagle detection rates have been lower than 0.10 individual per hour.
One of these seven studies took place in 2015 at the Collinsville site, which overlaps with
the Solano 4 West project subarea. That study reported detecting golden eagles at the
rate of 0.083 individual per hour.
Bald and golden eagles are present near the WRA and have the potential to be injured
or killed by project operation. Bald eagles forage in riparian and open water habitats,
which are not present near the locations of the proposed project WTGs. Although bald
eagles have been observed infrequently in the WRA, nesting has not been confirmed
within the 10-mile radius area. Nonetheless, in 2016, juvenile bald eagles were twice
observed foraging with a group of turkey vultures and American crows just west of the
Solano 4 West subarea. Bald eagles could be injured or killed by project WTGs, but this
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potential is considered low. Based on the results of the fatality monitoring studies
summarized in Table 3.3-11, the project could result in about 0.2 to 0.6 golden eagle
mortality per year.
Golden eagles are present year-round in the WRA, with no distinct increase in numbers
during the spring or fall (Estep Environmental Consulting 2018b). This suggests that the
project area is not a focal area for migrants and that most individuals probably belong to
the local population.
SMUD has been working with USFWS since 2012 to discuss approaches to reducing the
potential for the Solano 4 Wind Project to affect eagles and other birds. SMUD submitted
the Solano Wind Project Avian and Bat Protection Plan (SMUD 2011) to USFWS in 2012.
The avian and bat protection plan was revised and submitted as the Solano Wind Bird
and Bat Conservation Strategies (BBCS) in 2013 (SMUD 2013). A preliminary draft eagle
conservation plan (ECP) was prepared and submitted to USFWS in 2014. SMUD and
USFWS continued to coordinate on revisions to the ECP, and submitted the final ECP in
August 2014 (SMUD 2014), as part of their permit application package. Under the 2011
version of the USFWS ECP Guidance, USFWS classified the SMUD Solano 4 Wind
Project as Category 2: “high to moderate risk to eagles but there are opportunities to
mitigate the impacts.”
In February 2019, USFWS published an environmental assessment (EA) to assess the
impacts of the issuance of an eagle take permit for the Solano 4 Wind Project (USFWS
2019c). The EA describes alternatives for issuing a 5-year permit to take up to 10–12
golden eagles, with associated conditions, as allowed by regulation. The permit would
incorporate all conservation commitments described in SMUD’s ECP and BBCS. The
eagle take permit would cover eagle take within SMUD’s Solano Wind Project Phases 1,
2, and 3. SMUD anticipates including Solano 4 Wind (the proposed project) in its
reapplication for an eagle take permit when the 5-year permit term is up for the other
phases of the Solano Wind Project.
A total of 13 golden eagle fatalities have occurred within the WRA since approximately
2000 (USFWS 2019c). Three golden eagle fatalities have been documented at the Solano
Wind Project, on the following dates: October 17, 2014, September 30, 2016, and
November 26, 2018.
The mortality of a nesting adult would likely result in the mortality of dependent young as
well. Golden eagles have a low reproductive rate, with adults generally producing less
than one chick per year on average (Kochert et al. 2002), making their populations
particularly vulnerable to the effects of mortality. Nonbreeding eagles, including
nonterritorial adults and subadults, help to provide population stability by providing
individuals to fill vacancies when territorial adults are removed from the population (Hunt
et al. 1995). The mortality of a single breeding or nonbreeding individual could therefore
have adverse effects on the local eagle population both immediately and in the long term.
Based on the anticipated level of golden eagle mortality and the potential population
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impacts associated with that level of mortality, impacts of project operation on eagles
would be potentially significant.
Impacts on Special-Status Raptors and Other Special-Status Birds (Other than Eagles)
Regional populations of special-status raptors and other special-status birds have greater
potential than common species to be adversely affected by project operation because of
their smaller population size and vulnerable status. Average predicted annual mortality
rates for special-status raptor species are low overall, and generally much less than one
individual per year. Northern harriers are the special-status raptor species with the highest
predicted average annual mortality, at 2.0 mortalities per year. Although mortality rates
for special-status raptors are expected to be relatively low, the upper range of annual
mortality rates could be as high as two to three individuals per year for species such as
white-tailed kites and Swainson’s hawks. However, these represent the most extreme
mortality rates observed from eight wind energy projects in the WRA over 18 years of
mortality studies and are considered unlikely to occur.
Nonraptor special-status species such as the horned lark and loggerhead shrike also
experience moderate mortality rates at wind farms in the WRA. As noted above, mortality
rates for waterfowl, waterbirds, and gamebirds in the WRA are generally low.
Nonetheless, special-status waterbird species such as the black rail could potentially
collide with project WTGs while flying to and from wetlands surrounding the project.
Mortality rates for special-status bird species (including special-status raptors and
nonraptors) in the WRA are generally low. However, the upper range of predicted
mortality estimates for these species could potentially result in population-level impacts
because they have populations that are smaller and more vulnerable than common
species. Special-status raptor species that could be adversely affected by project
operation include merlin, peregrine falcon, northern harrier, golden eagle, ferruginous
hawk, Swainson’s hawk, and white-tailed kite. Project operation could also adversely
affect populations of special-status nonraptor bird species such as black rail and
loggerhead shrike and, to a lesser extent, horned lark and yellow warbler. These adverse
effects would be more substantial for resident populations that breed on and near the
project site than for species that pass through the project site as migrants. Impacts on
special-status bird species would be potentially significant.
Impacts on Bats
Most bat species are vulnerable to mortality and injury at wind farms. Survey data suggest
bat mortality from North American wind farms of up to 70 bats per WTG per year (Arnett
et al. 2008). Studies suggest that cumulative bat fatalities for all North American wind
energy projects combined range from more than 650,000 to 1.3 million bats annually
(Arnett and Baerwald 2013; Hayes 2013; Smallwood 2013 in Frick et al. 2017).
Researchers have hypothesized that bat fatalities at WTGs may result from mating
behaviors that center around the tallest trees in the landscape. Reproductive bats may
be attracted to WTGs when looking for mating opportunities, mistaking WTGs for the
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tallest trees (Cryan 2008; Cryan et al. 2012). Barclay et al. (2007) found that bat fatalities
increased exponentially with tower height, with modern WTG towers approximately 200
feet (65 meters) or taller having the highest fatality rates.
Three migratory tree-roosting bat species—hoary bat, western red bat, and silver-haired
bat—have been found to compose the greatest proportion of bat fatalities at wind farms
in North America, and are thought to have declining population numbers. Mortality
monitoring across North America has documented that hoary bats make up the highest
proportion of bat fatalities (38 percent) at wind energy facilities (Arnett and Baerwald 2013
in Frick et al. 2017). In southwestern states, the migratory Mexican free-tailed bat also
experiences high bat fatalities. The western red bat is considered a species of special
concern by CDFW and a high priority species for conservation by the WBWG (2019).
Both hoary bat and silver-haired bat are considered medium priority species by the
WBWG. The Mexican free-tailed bat is abundant and thought to have stable or expanding
population numbers, and is considered a low priority species by the WBWG.
Based on postconstruction mortality monitoring data from projects in the WRA, overall bat
mortality rates were found to range from 0.310 to 3.920 mortality per MW per year. The
mortality monitoring data come from eight facilities with modern WTGs with maximum
rotor heights of at least 200 feet above ground level. Species-specific data from these
mortality studies are presented below in Table 3.3-12, and generally reflect bat fatality
patterns similar to those seen nationwide. Migratory bats (predominantly hoary bats and
Mexican free-tailed bats) make up the greatest proportion of documented mortality, with
the highest mortality occurring during the fall and spring migrations. The predicted number
of annual bat mortalities can be determined by extrapolating per-MW mortality rates to
the project’s proposed capacity of 91 MW. Predicted bat mortalities range from
approximately 170 bats per year, based on the weighted mean for all eight WRA studies
of 2.07 bat mortalities per MW per year, to 357 bats per year, based on the maximum
observed mortality rate of 3.92 bat mortalities per MW per year. On average, the
percentage of species affected is 45.5 percent hoary bats, 49.7 percent Mexican freetailed bats, 3.6 percent western red bats, and 1.2 percent silver-haired bats. The
proposed project would be expected to cause similar impacts, equating to weightedaverage mortality estimates of 73 hoary bats, 79 Mexican free-tailed bats, six western red
bats, and two silver-haired bats per year.
Fatalities of small numbers of western red bats, silver-haired bats, and other bat species
would not be expected to cause substantial adverse effects on populations of these or
other local bat species. Given what the biological community knows about the size,
distribution, and probable stability of colonial Mexican free-tailed bat populations, fatalities
of approximately 79 bats per year, with an upper estimate of 171 bats per year, would not
be expected to cause population-scale impacts on this common species.
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Table 3.3-12 Predicted Annual Bat Mortalities for the Proposed Project Based on
Observed Annual Mortality Rates for Bats at Eight Wind Farms in the WRA,
2005–2015
Monte-zuma II

Monte-zuma I

Solano I/IA/IIB

High Winds

Annual per-MW Adjusted Mortality Rates

78.6 - 170.5

All Bats

0.809 1.873 1.787 0.000

+

Solano 3

Mexican freetailed bat
Silver-haired bat

Shiloh III

5.6 - 23.1
72.1 - 172.9

Shiloh II

Western red bat* 0.066 0.060 0.253 0.245 0.000 0.040 0.000 0.000 0.062 0.253
Hoary bat
1.045 1.900 0.680 0.000
+
0.140 0.625 0.473 0.792 1.900

Shiloh I

Max

Predicted
Annual
Mortalities
(Solano 4)

Wt.
Avg.

0.050 0.734 0.729 0.864 1.873

0.035 0.087 0.000 0.000 0.000 0.000 0.000 0.000 0.022 0.087

2.0 - 7.9

1.907 3.920 3.300 0.245 0.400 0.310 1.372 0.908 1.859 3.920 169.2 - 356.7

Notes:
WRA = Wind Resource Area; MW = megawatt; Solano 4 = Solano 4 Wind Project, Phase 4 (the proposed project)
* California Department of Fish and Wildlife Species of Special Concern.
+ Mortality detected, but adjusted rates not reported.
1 Group values from Curry & Kerlinger 2006, Tables 43 and 44 (adjusted totals/162 MW); species values from
Table 45 (“adjusted totals”/2 years/158.3 MW [total “surveyed” MW per year]).
2 Group and species values from Curry & Kerlinger 2009, Table 32 (“Estimated # Incidents/MW/Year” column).
3 Group values from Curry & Kerlinger 2013a (final 3-year report: Tables 5, 6 and 7); adjusted species values were
not reported in Curry & Kerlinger 2013a 3-year report. Where species values are given, they are from Curry &
Kerlinger 2010 (Year 1 report: Table 21 “Estimate of mortality (Incidents/year”/150 MW) and reflect 1 year of data
only. An “x” in this column indicates that mortality was recorded for a species in years 2 or 3, but not year 1. A zero
value indicates that mortality was not recorded in any year.
4 Group values from Burleson Consulting 2010, Tables 2 and 3 (“adjusted” incidents/102.2 MW); species values from
Tables D-1 to D-4 (“Adjusted Total”/102.2 MW).
5 Group values from Curry & Kerlinger 2013b, Tables 4 and 5 (per-MW values); species information from Table 1
and Table 2 (adjusted mortality rates not reported); an “x” in this column indicates that mortality was recorded for a
species. A zero value indicates that mortality was not recorded.
6 Group and species values from AECOM 2016, Table 6 (“Average Rate” column).
7 Group and species values from ICF 2013, Table 3-6 (sum of “Estimated Total adjusted” for 2011 and 2012/2
years/36.8 MW).
8 Group and species values calculated as average of Year 1 and Year 3 adjusted per MW rates from H. T. Harvey &
Associates 2013 (Table 9) and 2015 (Table 11), respectively (“Site Total Estimate” (Year 1) + “Facility Estimate”
(Year 2)/2 years/78.2 MW).
9 Average of mortality rates from all projects, weighted by the number of years per project.
10 Maximum mortality rate from among all projects.
11 Range reflects expected number of annual mortalities based on weighted-average and maximum mortality rates
from among all projects, based on a nominal project capacity of 91 MW.
Sources: AECOM 2016; Burleson Consulting 2010; Curry & Kerlinger 2006, 2009, 2013a, 2013b; H. T. Harvey &
Associates 2013, 2015; ICF 2013; data compiled by AECOM in 2019
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Little empirical demographic and population data exist for the uncommon, solitary, foliageroosting hoary bat. This paucity of information makes it difficult to evaluate the
significance of such high mortality rates, and limits the ability to quantitatively assess the
potential impact of wind energy on these species (Diffendorfer et al. 2015 in Frick et al.
2017). However, given what the biological community knows about this widespread
species, it is unlikely that fatalities of approximately 73 bats per year (upper estimate of
173 bats per year) would cause population-scale impacts on hoary bats.
Although the project by itself would not be expected to cause a local or regional population
of hoary bats to drop below self-sustaining levels, it would contribute to the overall
cumulative impacts of wind energy projects on bats. Bat fatalities for all North American
wind energy projects combined range from more than 650,000 to 1.3 million bats
annually, and hoary bats make up the highest proportion (38 percent) (Arnett and
Baerwald 2013 in Frick et al. 2017). Bat fatalities from wind energy projects are likely to
increase in the United States because of the growing focus on development of renewable
energy sources.
Researchers conducting population projection modeling suggest that fatalities at WTGs
may drastically reduce the population size and increase the risk of extinction of migratory
bats in North America over the next 50 years, with hoary bats at particular risk (Frick et
al. 2017). Their modeling results suggest that the hoary bat population could decline by
as much as 90 percent in the next 50 years, with the possibility of near or total extinction
from wind energy–related fatalities (Frick et al. 2017).
In the context of increased wind energy development throughout North America and
cumulative impacts on hoary bats, operation of the proposed project and other facilities
in the WRA could contribute to the cumulatively significant impact of wind energy
development on populations of North American hoary bat. This impact would be
potentially significant.
Mitigation Measure 3.3-9a: Avoid and minimize operational impacts on birds and
bats.
SMUD will design and operate the project to minimize potential operational impacts on birds
and bats by adhering to impact avoidance and minimization measures, including those
described the SMUD Solano Wind Bird and Bat Conservation Strategies (SMUD 2013),
and SMUD’s Eagle Conservation Plan (SMUD 2014). These measures include the
following:


Maintain a landscape that does not encourage bird or bat occurrence by conducting
regular rotational agricultural activities to keep rodent prey populations to relatively
low levels. In addition, implement a prey management program to reduce the
availability of rabbits, ground squirrels, and other prey that could attract eagles and
other raptors.
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Adhere to the general guidelines for turbine and WTG tower design and operation
to minimize bird and bat mortality:
o Use turbines and WTG tower designs lacking potential raptor perches that
may encourage bird activity near the moving rotors.
o Use turbines with rotor tips at least 25 meters, preferably 30 meters, above
the ground.




Avoid guy wires on meteorological towers.
Select WTG sites using the following guidelines designed to minimize the extent of
potential avian and bat mortality:
o Minimize the density of WTGs on the landscape and avoid placing WTGs
close together in long strings, which creates barriers to movement by
restricting the available space for birds and bats to negotiate through a WTG
field.
o Establish setbacks from roads, residences, and wetlands and other unique
habitats where birds and bats are more likely to congregate.

o Where possible, avoid steep slopes, canyons, saddles, and other high-risk
topographic features.
Mitigation Measure 3.3-9b: Conduct bird and bat mortality monitoring.
To assess operational impacts on birds and bats and inform potential adaptive
management and mitigation approaches, SMUD will conduct 1 year of postconstruction
mortality monitoring in the project area, as follows:




Qualified biologists shall monitor bird and bat mortality annually throughout the
project area in accordance with the requirements set forth below, which incorporate
guidelines described in SMUD’s Solano BBCS (SMUD 2013), SMUD’s Final Eagle
Conservation Plan (SMUD 2014), and the California Guidelines for Reducing
Impacts to Birds and Bats from Wind Energy Development (CEC and DFG 2007).
The monitoring shall be conducted so that sufficient information is available to allow
evaluation of WTG design characteristics and location effects that contribute to
mortality, including information about the species, number, location, and distance of
dead birds relative to WTG locations; availability of raptor prey species; and cause
of bird and bat mortalities.
Monitoring will be conducted for 1 year at all turbines in the Solano 4 Wind Project
area after the first delivery of power, and will include but not be limited to the
following methods unless otherwise determined appropriate by SMUD:
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o The standard search radius will be 100 meters to account for terrain and
WTG height.
o A sufficient number of “road and pad” searches will be conducted to 150
meters to determine the proportion of carcasses falling outside of the
standard (100-meter) search radius.
o Searcher efficiency trials will be conducted for four seasons and will be
sufficient to analyze differences in carcass size (small/medium/large) and
vegetative cover.
o Data will be analyzed using procedures described by the California Energy
Commission and CDFW (CEC and CDFG 2007), or newer approaches
(e.g., General Estimator [Dalthorp et al. 2018], the Evidence of Absence
model [Dalthorp et al. 2017]). The data analysis will address adjusted fatality
rates annually, seasonally, and by species. An annual report will be
prepared each year and a final report will be prepared after the 1-year
monitoring period.
o If a carcass with a band is found in the project area, SMUD will promptly
report the banding information to USFWS’s Bird Banding Laboratory.
SMUD will coordinate with the laboratory to include any information
provided by USFWS that is pertinent to avian mortality at the project site, if
any, in the annual monitoring reports.




After postconstruction monitoring data have been obtained, SMUD will review the
data. In consultation with USFWS and CDFW, SMUD will determine which specific
WTGs, if any, generate disproportionately high levels of avian mortalities (based on
evidence of statistically significant higher levels of mortality relative to other WTGs),
and whether adaptive management measures are needed to reduce or avoid
mortalities at those specific WTGs.
If unauthorized take of a federally listed or state-listed endangered or threatened
avian or bat species occurs during project operation, SMUD will notify the
appropriate agency (USFWS and/or CDFW) within 48 hours of the discovery, and
will submit written documentation of the take to the appropriate agency within 2
calendar days. The documentation will describe the date, time, location, species,
and if possible, cause of unauthorized take. SMUD will implement any actions
required or recommended by USFWS and/or CDFW as a result of the unauthorized
take.

SMUD will design and conduct postconstruction mortality monitoring in a way that
ensures at least a 50 percent chance of detecting mortality of large raptors (including
golden eagle and Swainson’s hawk) caused by a collision with a project WTG. Modeling
tools such as the Evidence of Absence model (Dalthorp et al. 2017) can be used to design
studies with such an objective in mind. This may require adjusting the radius of the search
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area around the WTGs, the proportion of WTGs searched, or other standard parameters
set forth above.
After postconstruction monitoring activities, incidental monitoring of the project area will
continue through reporting of incidental fatalities or injured birds by on-site staff to the
Avian Reporting System (see Mitigation Measure 3.3-9h, “Implement Adaptive
Management to Address Disproportionate Mortality of Special-Status Birds or Bats,”
below). SMUD will also continue to report incidental fatalities or injured birds in
compliance with its USFWS Special Purpose Utility Permit (Permit #MB98730A).
Mitigation Measure 3.3-9d: Implement a training program for construction and
project personnel.
SMUD will implement a training program so that on-site staff will have a thorough
understanding of eagle mortality issues and corresponding protocols. The training program
focuses on staff members with direct and indirect implementation responsibilities, including
managers, supervisors, engineers, and on-site field crews. The training program will
include the following elements:











introduction and description of eagle mortality issues;
description of SMUD’s environmental stewardship policy (SMUD Board Policy
SD-7);
description of avian resources in the project area and the species most susceptible
to collision mortality or injury;
discussion of federal and state regulations that protect birds, legal implications, and
the need for compliance;
protocols for recording/reporting avian incident data and procedures for
carcass collection and injured wildlife; and
responsibilities of staff members to implement the BBCS.

Mitigation Measure 3.3-9e: Provide funding for raptor recovery and rehabilitation.
SMUD will contribute $5,000 each year for the duration of project operation to the University
of California, Davis, California Raptor Center (UC Davis Raptor Center) or its successors
for rehabilitation of injured avian species, including eagles and other raptors. The UC Davis
Raptor Center is authorized by USFWS and CDFW to rehabilitate injured and orphaned
raptors. The UC Davis Raptor Center successfully returns approximately 60 percent of the
sick, injured, and orphaned birds it receives to the wild each year (UC Davis California
Raptor Center 2019).
Mitigation Measure 3.3-9f: Reduce vehicle collision risks to wildlife.
SMUD’s operators will enforce a speed limit of 15 miles per hour on all roads on the project
site to minimize the risk of collisions with small mammals and other wildlife, thereby
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reducing the number of roadkills, a potential food source that could attract eagles and
increase their risk of vehicle collisions.
Mitigation Measure 3.3-9g: Secure an eagle incidental take permit for Solano 4 Wind
from USFWS and implement permit conditions.
SMUD will compensate for the loss of any golden or bald eagles injured or killed as a
result of project operation by complying with the conditions described in SMUD’s Eagle
Take Permit. Compensatory mitigation for eagle fatalities may include paying for the
retrofitting of electrical utility poles that present a high risk of electrocution to eagles, as
prescribed in the Eagle Conservation Plan Guidance, Appendix G (USFWS 2013). The
performance standard for this compensatory mitigation would be to implement sufficient
measures (e.g., electric utility retrofits) to offset all eagle fatalities directly attributable to
project operation and resulting in permanent removal of an eagle from the wild, whether
detected during structured postconstruction mortality monitoring surveys or detected
incidentally.
For each instance of project-related injury or mortality that removes a bird from the
population, 32 utility poles shall be retrofitted. This is based on a resource equivalency
analysis performed in accordance with USFWS guidelines (USFWS 2013:Appendix G)
and assumes that each retrofitted pole would result in 10 years of avoided loss because
of electrocution. The resource equivalency analysis also assumes that the take of one
eagle and the associated compensatory mitigation will occur during the same year.
Certain utility poles may be eligible for “reframing” (as opposed to retrofitting) to avoid
electrocution, which USFWS assumes will result in 30 years of avoided loss rather than
10 years. The reframing of 14 eligible utility poles is sufficient to offset take of a single
eagle, according to the resource equivalency analysis.
Compensatory mitigation for the loss of each eagle shall be completed within 1 year of
each instance of documented take. Retrofitted poles must be considered “high-risk” for
electrocution (per USFWS 2013:Appendix G). For instances of bald eagle take, retrofitted
poles must be located in areas where both species occur and within the Pacific Flyway
north of 40 degrees North latitude. For instances of golden eagle take, retrofitted poles
must be located within the Pacific Flyway. These areas represent the USFWS-designated
“Eagle Management Units” at the project site for bald eagles and golden eagles,
respectively (USFWS 2016).
SMUD will comply with the federal eagle incidental take permit that will be secured for the
project. Any mitigation completed toward fulfillment of the eagle take permit requirements
will be counted toward the mitigation requirements described above. If mitigation
requirements specified in the USFWS eagle take permit differ from those described
above, the USFWS permit requirements shall prevail.
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Mitigation Measure 3.3-9h: Implement adaptive management to address
disproportionate mortality of special-status birds or bats.
SMUD will implement adaptive management strategies if postconstruction mortality
monitoring studies determine that project operation is resulting in disproportionate mortality
of one or more avian or bat species. The goal of the adaptive management strategies is to
avoid a local population of avian or bat species dropping below self-sustaining levels. In
accordance with the Solano BBCS (SMUD 2014), a determination to implement adaptive
management based on “disproportionate mortality” will consider the factors listed below.


Number of annual fatalities per turbine



Disproportionate representation of a particular species



Comparison to other wind energy facilities

As part of the annual survey and monitoring program described in Mitigation Measure 3.33b above, SMUD will analyze information related to these factors. Through this process of
data collection, analysis, and consideration of these factors, disproportionate mortality at
individual WTGs will be analyzed.
A project-related fatality of one or more federal- or California-listed species or one or more
California Fully Protected Species would trigger consultation with USFWS and/or CDFW,
and implementation of the adaptive management and compensatory mitigation measures
described below. If avian or bat mortality resulting from operation of the Solano 4 Wind
Project exceeds the maximum estimated fatality rates described in Tables 3.3-11 and 3.312 for special-status birds or bats as well as common species, SMUD will develop and
implement a comprehensive set of biologically based, reasonable, and feasible
management and/or mitigation measures for responding to the fatality threshold
exceedance, along with a timeline for implementation. SMUD will consult the USFWS and
CDFW in development of the adaptive management and compensatory mitigation
strategies for special-status birds and bats. Potential adaptive management actions to be
considered include but are not limited to the following:


Implement avian or bat detection/deterrent systems. This involves testing and
implementing systems that detect birds and bats and taking actions designed to
reduce the probability of a collision (e.g., informed WTG curtailment, utter deterrents
designed to warn or frighten birds and bats from operating WTGs), including:
o DT Bird/DT Bat Systems
o IdentiFlight Eagle Detection System



Implement passive avian or bat deterrents. This involves testing and implementing
deterrents designed to warn or frighten birds and bats from operating WTGs,
including:
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o improved blade marking (compatible with Solano County visual guidelines)
such as variations in paint color and color patterns;
o blade designs that produce bird warning “whistles” (without upsetting blade
integrity or exceeding ambient noise limits); and
o ultrasonic devices that infuse the blade-swept area with high-frequency
sounds that alert or frighten bats.


Reduce on-site hazards. Additional techniques for reducing on-site hazards,
including possible operational adjustments, should be discussed if mortality rates
substantially exceed study estimates. This could include making adjustments to cutin speed or changes during migratory periods, if such actions are demonstrated to
be effective as avoidance and minimization techniques.



Reduce off-site hazards. This can include installing safety features, such as antiperching devices on poles or anti-electrocution retrofits and diverters on power
lines, outside the project area (with concurrence from landowners and Pacific Gas
and Electric Company or their successors) to discourage bird use. This should take
advantage of Avian Power Line Interaction Committee guidelines and use hazard
reduction techniques identified in SMUD’s avian protection plan.



Implement operational minimization protocols (curtailment) during high-risk periods
for bats. High-risk periods include nighttime when wind speeds are low, spring and
autumn migration periods, and certain weather conditions such as before and after
storms (Arnett et al. 2011), Standard curtailment protocols can reduce bat fatalities
by up to 93 percent, and feathering turbine blades can reduce bat fatalities by an
average of 35 percent. Refined curtailment approaches such as the predictive
algorithm-based curtailment approach developed by Korner-Nievergelt et al. (2013
in Sutter 2018) and Behr et al. (2017 in Sutter 2018), and activity-based curtailment
strategies based on bat detection (Sutter 2018) have also been shown to
substantially reduce bat mortality.



Contribute to ongoing conservation efforts. Examples include acquisition of
additional conservation property (or easements) that provide habitat for species
affected by project operations, and additional direct contributions to habitat
restoration organizations or facilities such as the UC Davis Raptor Center.

Significance after Mitigation
Mitigation Measures 3.3-19a through 3.3-9f would avoid and minimize potential impacts
of project operation on birds and bats to the maximum extent feasible. The mitigation
measures described above provide a comprehensive program of avoidance,
minimization, and compensation consistent with SMUD’s BBCS (SMUD 2013) and ECP
(SMUD 2014). Any unavoidable impacts resulting in mortality of or injury to eagles would
be offset through compensatory mitigation in accordance with requirements described in
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SMUD’s Eagle Take Permit (Mitigation Measure 3.3-9g). Therefore, implementing the
above mitigation measures would reduce the impacts of project operation on eagles to a
less-than-significant level.
With implementation of the adaptive management and compensatory mitigation
measures described above, impacts on special-status raptors and other special-status
birds and bats would also be reduced to less than significant levels because bird and
bat collision risks would be minimized with the proposed adaptive management
strategies, and project-related bird and bat fatalities would be offset with compensatory
mitigation such as habitat acquisition and other conservation efforts.
Impacts on Special-Status Plants
Impact 3.3-10: Loss of special-status plants and their habitat.
Project construction activities could degrade or destroy special-status plants and their
habitat. However, because no special-status plants are present on the project site, this
impact would be less than significant.
Of the 77 species of special-status plants identified as occurring in the region, 24 species
associated with seasonal wetland, seasonal swale, and annual grassland habitats have
the potential to be present on the project site; however, because of historic and
continuous ground disturbance throughout the project area for rotational disking, planting,
and grazing farming practices, these species are unlikely to occur on the project site
(AWE 2017c; AECOM 2019a). The other 53 species of special-status plants were
determined to have no potential to be present because of the absence of suitable habitat
(e.g., serpentine soil, vernal pool, chaparral, and cismontane woodland). No specialstatus plants were found during protocol-level botanical surveys conducted at the project
site during 2017 and 2018 (AWE 2017c; AECOM 2019a).
Table 3.3-13 summarizes potential permanent and temporary impacts of project
construction on potentially suitable special-status plant habitat identified on the project
site. The actual acreage disturbed would be refined and likely reduced during the process
of engineering and siting, as project components would be designed to minimize impacts
on habitat where possible. Temporary impacts on habitat are defined as ground
disturbance activities restricted solely to the construction phase, such as widening roads
and clearing staging areas. For the 136m WTG option, up to 1.15 acres of potentially
suitable habitat for special-status plants may be disturbed by project activities (0.49 acre
of temporary impacts and 0.66 acre of permanent impacts); and for the 150m WTG option,
up to 1.83 acres of potentially suitable habitat for special-status plants may be disturbed
by project activities (0.5 acre of temporary impacts and 0.68 acre of permanent impacts).
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Table 3.3-13 Potential Temporary and Permanent Impacts of Project Construction on
Special-Status Plant Habitat in the Project Area, 136-Meter and 150-Meter
Wind Turbine Generator Options
136-Meter
Wind Turbine Generator Option
Habitat Type
Seasonal Swale
Seasonal Wetland
Annual Grassland
TOTAL

Disturbance
Type
Temporary

Acres
0.00

Permanent

0.00

Temporary

0.02

Permanent

0.00

Temporary

0.47

Permanent

0.66

Temporary

0.49

Permanent

0.66

Total
Acreage
0.00
0.02
1.13
1.15

150-Meter
Wind Turbine Generator Option
Disturbance
Type
Temporary

Acres
0.03

Permanent

0.02

Temporary

0.02

Permanent

0.00

Temporary

0.47

Permanent

0.66

Temporary

0.50

Permanent

0.68

Total
Acreage
0.05
0.02
1.13
1.83

Sources: AWE 2017c; AECOM 2019a; data compiled by AECOM in 2019.

No special-status plants were found during protocol-level surveys, and special-status
plants are considered absent from the project site. Therefore, project construction would
not directly affect any special-status plant population or habitat occupied by a specialstatus plant. Moreover, because of historic and ongoing agricultural practices, existing
habitats are considered unsuitable or only marginally suitable for special-status plants.
Any potential impact on habitat on the project site would be relatively small (up to 1.14
acres of permanent impacts) compared to the availability of high-quality protected
grassland and wetland habitats for special-status plants elsewhere in the region, such as
the Jepson Prairie Preserve to the north, Grizzly Island Wildlife Area to the west, and
Lower Sherman Island Wildlife Area to the south.
Special-status plants are considered absent from the project site, suitable habitat on the
project site is marginal with limited potential for impact, and large areas of intact habitat
for special-status plants are available elsewhere in the region. Therefore, impacts of
project construction on special-status plants and associated habitats would be less than
significant.
3.3.4.

Mitigation Measures

No mitigation is required.
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Impacts on Riparian Habitat and Sensitive Natural Communities
Impact 3.3-11: Loss of or direct impacts on riparian habitat.
Project construction could directly affect riparian habitat, but because no riparian habitat
would be directly affected by construction, this impact would be less than significant.
Riparian habitat is under the jurisdiction of CDFW under Section 1600 of the California
Fish and Game Code, and includes vegetation growing in association with waterways
(e.g., swales and drainages). The total area of riparian habitat mapped on the project site
is 0.11 acre, consisting of two small patches of riparian vegetation located entirely outside
of proposed project disturbance areas (AECOM 2019b). A small thicket of tamarisk
(Tamarix sp.) was mapped during wetland surveys in a drainage located outside of the
project boundaries, south of the Solano 4 East home run corridor. The other portion of
riparian habitat is within the project site and consists of a small thicket of arroyo willow
(Salix lasiolepis) in a swale along the southeastern edge of Solano 4 East, where no project
infrastructure or associated construction activities (i.e., clearing and grading for WTG
pads, staging areas, and access roads) are proposed.
Project construction would result in no direct temporary or permanent loss of riparian
habitat or removal of riparian vegetation. Therefore, this impact would be less than
significant.
Mitigation Measures
No mitigation is required.
Impact 3.3-12: Indirect impacts on riparian habitat.
Project construction and operation could indirectly affect riparian habitat by altering
existing topography and hydrology, causing fugitive dust to accumulate on vegetation,
and potentially contributing to the introduction and spread of nonnative invasive plant
species. This impact would be potentially significant.
Project construction has the potential to indirectly affect approximately 0.11 acre of
riparian habitat mapped near the project components. Ground-disturbing activities would
alter existing topography and hydrology regimes; cause an accumulation of fugitive dust
on vegetation; disrupt native seed banks; and potentially cause colonization of disturbed
areas of the project site by nonnative invasive plant species.
Ongoing operational impacts on riparian habitat could occur during routine inspection and
maintenance of project facilities. These impacts could include trampling or crushing of
native vegetation by vehicles or foot traffic if maintenance personnel leave access roads;
increased erosion and sedimentation; and introduction of nonnative invasive plants as a
result of increased human presence. Operational impacts, including the potential for
introduction and spread of invasive plant species, would be addressed by continuing
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implementation of SMUD’s land management plan, which includes management of
invasive weeds (Althouse and Meade 2018).
Approximately 0.11 acre of CDFW-jurisdictional riparian habitat could be indirectly
affected by construction and operation of the proposed project. This impact would be
potentially significant.
Mitigation Measure 3.3-12a: Avoid indirect impacts on riparian habitat.
SMUD will avoid and minimize indirect impacts on riparian habitat by implementing the
following mitigation measures:








Mitigation Measure 3.5-1, “Prepare and Implement a SWPPP and Associated
BMPs,” listed in Section 3.5, “Geology, Soils, Paleontological Resources, and
Mineral Resources”
Mitigation Measure 3.7-1b, “Establish and Implement an Environmental Training
Program,” listed in Section 3.7, “Hazards and Hazardous Materials”
Mitigation Measure 3.7-1c, “Prepare and Implement a Hazardous Substance
Control and Emergency Response Plan,” listed in Section 3.7, “Hazards and
Hazardous Materials”
Mitigation Measure 3.7-1d, “Prepare and Implement a Spill Prevention, Control, and
Countermeasures Plan,” listed in Section 3.7, “Hazards and Hazardous Materials”

In addition, SMUD will implement the following measures:


Before any construction activity, SMUD will assign a qualified biologist to identify the
locations of riparian habitat and corresponding setbacks required by project permits,
for avoidance. Identification of riparian habitat for avoidance will be in addition to and
distinguished from any required construction boundary fencing or flagging. Setback
requirements will be identified as appropriate (e.g., 100-foot setback) on project
maps to comply with requirements specified in 404, 401, or 1602 permit conditions.

Mitigation Measure 3.3-12b: Comply with Section 1600 streambed alteration
agreement and CWA Sections 401 and 404 or the state’s Porter-Cologne Act.
SMUD will obtain all necessary permits under Section 1602 of the California Fish and Game
Code (Lake and Streambed Alteration Agreement) and Sections 401 and 404 of the CWA
or the state’s Porter-Cologne Act and will implement all conditions and requirements of
these state and federal permits obtained for the project.
Mitigation Measure 3.3-12c: Develop a reclamation and revegetation plan.
Before project construction, SMUD will develop and implement a reclamation and
revegetation plan to restore sites disturbed by construction, and to reclaim abandoned
access roads that will be restored to agricultural uses. The plan will describe reclamation
and revegetation efforts to be conducted during project construction, both to stabilize the
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site and to return temporarily affected areas to pre-project conditions or restore abandoned
roads to agricultural uses.
The goals of the reclamation and restoration plan will be to:
•

avoid the introduction and spread of invasive weeds,

•

develop vegetative cover in disturbed areas to prevent erosion, and

•

restore abandoned roads to agricultural uses (livestock grazing and dryland
farming).

The reclamation and restoration plan will be consistent with the goals and objectives
described in SMUD’s Land Management Plan for the Solano Wind Farm (Althouse and
Meade 2018) or subsequent updates to that plan. The targets for percent vegetative cover
and percent non-native species composition will be based on pre-project baseline surveys
in areas that will be subject to disturbance. Monitoring to assess success (i.e., achieving
the target pre-project vegetative cover and species composition) will occur for a period of
2 years. If the success criteria are not met at the end of 2 years, adaptive management
measures for weed and erosion control, as described in SMUD’s Land Management Plan
(Althouse and Meade 2018), will be implemented.
The reclamation and revegetation plan will be developed and implemented to reclaim
existing vegetation communities and agricultural land uses in the project area to the
maximum extent feasible. Reclamation and revegetation of temporarily disturbed sites
immediately after the completion of construction activities will help protect against indirect
effects on riparian habitat by stabilizing soil and reducing the potential for invasion by
nonnative invasive and noxious weeds.
The plan will include, at a minimum, the following provisions:






Reclamation of all areas disturbed by project construction, including temporary
disturbance areas around construction sites, laydown/staging areas, temporary
access roads, and the home run collection lines. Pest species listed by CDFA as
List A or B, listed by the California Invasive Plant Council as Moderate or High,
and/or targeted by the Solano Weed Management Area for eradication in Solano
County shall not be used. A qualified biologist with demonstrated experience with
the land cover types to be revegetated will have oversight for the selection of
reclamation species.
Revegetation of areas of temporary disturbance as soon as construction is complete
to reduce erosion and inhibit the establishment of invasive weeds.
A description of proven available revegetation techniques and procedures (such as
hydroseeding, drill seeding, and broadcast seeding, adapted to local conditions) on
all disturbed areas.
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Salvage of topsoil in all areas subject to grading or excavation. Topsoil will be
removed, stockpiled on-site, and returned to the original site (reclaimed) or used in
habitat reclamation activities elsewhere on the site.
Monitoring of revegetated and reclaimed habitat for a minimum of 2 years or until
herbaceous cover meets or exceeds preproject conditions. Success criteria are
defined as minimum thresholds for herbaceous vegetative cover, and maximum
thresholds for noxious weeds, based on preproject (baseline) conditions for each
habitat type to be revegetated (e.g., grazed annual grassland, farmland).
Weed control measures, which may include cultural, mechanical, and/or chemical
methods. Any application of herbicides shall be in compliance with all federal and
state laws and regulations and implemented by a licensed qualified applicator.
Herbicides shall not be applied during or within 72 hours of a scheduled rain event.
In riparian areas and near streams and wetlands, only water-safe herbicides shall
be used. Herbicides shall not be applied when wind velocities exceed 6 miles per
hour.
Adaptive management measures and a remedial planting plan. Remedial measures
(e.g., additional planting, weeding, or erosion control) will be taken during the
monitoring period if necessary to ensure success of the revegetation or reclamation
effort.
Maintenance, monitoring, and reporting procedures.

If the revegetation/reclamation fails to meet the established performance criteria for
vegetative cover within the maintenance and monitoring period, monitoring of remedial
planting shall extend beyond the initial period until the criteria are met, unless otherwise
approved by the permitting agencies.
If elements of the revegetated/reclaimed area(s) meet their success criteria before the end
of 2 years of monitoring, they may be eliminated from future monitoring with approval from
the permitting agencies.
Mitigation Measure 3.3-12d: Conduct worker awareness training.
SMUD will implement Mitigation Measure 3.3-1b, “Develop and Implement a Worker
Environmental Awareness Program,” to include specific information regarding riparian
habitat that occurs on the project site and that would be identified for avoidance. Training
will be conducted before the start of construction. The training will include information about
the locations and extent of riparian habitat, methods of resource avoidance, permit
conditions, and possible fines for violating permit conditions and federal and/or state
environmental laws. The training will also include guidance on methods to avoid the
introduction and spread of invasive plant species.
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Significance after Mitigation
Implementing Mitigation Measures 3.3-12a through 3.3-12d would reduce indirect
impacts of project construction and operation on riparian habitat to a less-thansignificant level.
Impacts on Federally Protected Waters of the United States
Impact 3.3-13: Loss and degradation of federally protected waters of the United
States.
Project construction for installation of wind turbine generators and associated
infrastructure would result in the loss and degradation of federally protected wetlands and
other waters of the United States. Federally protected waters could also be disturbed
indirectly by activities associated with staging areas and laydown of project components.
This impact would be potentially significant.
Clearing and grading in the project area to facilitate installation of up to 22 WTGs and
associated infrastructure (access roads) would result in impacts on wetlands and other
waters of the United States subject to USACE jurisdiction under Section 404 of the federal
CWA. Wetlands and other waters of the United States could also be disturbed indirectly
by activities associated with staging areas and laydown of project components.
Implementing the proposed project would require a CWA Section 404 permit from USACE
and a CWA Section 401 certification from the Central Valley RWQCB. SMUD requested
a preliminary jurisdictional determination, by which USACE presumes that all wetlands
and other waters are jurisdictional. Therefore, all wetlands and other waters mapped in
the project area are subject to USACE jurisdiction. Aquatic resources mapped in the
project area (AWE 2017b; AECOM 2019b) include wetlands, open water, drainages
(intermittent and ephemeral), and swales (perennial, seasonal, and ephemeral). The
aquatic resources surveys (AWE 2017b; AECOM 2019b) identify the delineated locations
and boundaries of the wetlands and other waters on the project site (Appendix D).
Because of differences in temporary impact areas, the total impact on waters of the United
States differs between the 136m WTG option and the 150m WTG option (Table 3.3-14).
If the 136m WTG option were selected, the total impact on waters of the United States
associated with the proposed project would be up to 0.10 acre (approximately 0.07 acre
of temporary impacts and 0.03 acre of permanent impacts). If the 150m WTG option were
selected, the total impact on waters would be up to 0.12 acre (approximately 0.09 acre of
temporary impacts and 0.03 acre of permanent impacts) (Table 3.3-14).
Regardless of WTG size (i.e., 136m or 150m), the project would result in permanent fill
of up to 0.03 acre of swales (Table 3.3-14). The actual disturbance acreage would be
refined during site design and engineering and permitting and would likely be reduced,
because project components would be sited to avoid and minimize impacts on wetlands
and other waters of the United States where possible.
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Table 3.3-14 Potential Temporary and Permanent Impacts of Project Construction on
Waters of the United States in the Project Area, 136-Meter and 150-Meter
Wind Turbine Generator Options
136-Meter
Wind Turbine Generator Option
Waters of the United
States
Wetlands
Seasonal Wetland

Disturbance
Type

Acres

Temporary

0.02

Permanent

0.00

Temporary

0.00

Permanent

0.00

Temporary

0.03

Permanent

0.02

Temporary
Permanent

0.02
0.01

Temporary

0.07

Permanent

0.03

Total
Acreage

0.02

150-Meter
Wind Turbine Generator Option
Disturbance
Type

Acres

Temporary

0.02

Permanent

0.00

Temporary

0.02

Permanent

0.00

Temporary

0.03

Permanent

0.02

Temporary
Permanent

0.02
0.01

Temporary

0.09

Permanent

0.03

Total
Acreage

0.02

Drainages
Perennial Swale
Seasonal Swale
Ephemeral Swale
TOTAL

0.00
0.05
0.03
0.10

0.02
0.05
0.03
0.12

Sources: AWE 2017b; AECOM 2019b; data compiled by AECOM in 2019.

Construction activities encroaching on aquatic features have the potential to result in the
loss of area and/or habitat functions, through direct or indirect impacts on vegetation,
degradation of water quality, and/or changes in hydrology. Construction-related and
operational spills, worker errors, and soil erosion in or near aquatic features are other
potential sources of impacts on waters of the United States. Introduction of nonnative
invasive species, dust, and settling of contaminants associated with vehicular emissions
during project construction and ongoing through project operation may also indirectly
affect aquatic resources.
Placing permanent project infrastructure in wetlands and other waters would generate fill,
resulting in permanent impacts. Temporary indirect impacts on wetlands and other waters
may result from ground disturbance for project component delivery, construction staging,
and laydown areas. Other sources of temporary indirect impacts include constructionrelated disturbance during installation of access road culverts, and horizontal directional
drilling (HDD) to install underground collection lines. These activities are considered
temporary, provided that wetlands and other waters of the United States would not be
filled or replaced; that the site’s hydrology would not be permanently altered; and that
restoration would be deemed feasible before project implementation.
Construction of permanent project infrastructure, i.e., access roads, in drainages would
result in permanent impacts because culverts would be placed for crossings. Temporary
direct impacts on waters include construction-related disturbance for installation of the
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access road culverts. Construction-related activities would produce temporary impacts,
as the project proposes restoration of the affected areas to their preconstruction condition.
Road widths would be reduced from 30 feet to approximately 16 feet and the excess
gravel would be removed and the areas revegetated. Thus, as long as a site’s hydrology
would not be permanently altered, or restoration is deemed feasible, the areas would
experience no permanent adverse effects.
Installing the underground home run collection lines would require crossing several
drainages and swales. Horizontal directional drilling techniques may be used to install the
home run collection lines beneath drainages and swales to avoid potential impacts on
waters. When implemented properly, HDD is less intrusive and would minimize erosion
and loss of vegetation relative to traditional open-cut trenching. However, a direct
temporary impact could result from an inadvertent release of bentonite slurry, which is a
nontoxic clay mixed with water that is used as a lubricant during HDD. Such an
inadvertent release, known as a frac-out, can occur during drilling activities when such
activities fracture the surrounding bedrock, thus allowing bentonite slurry to travel upward
through the fracture, emerge through the surface, and contaminate aquatic resources.
In addition to on-site waters, aquatic resources adjacent to the project site could be
indirectly affected by grading and trenching activities proposed for adjacent uplands.
Potential indirect impacts on off-site waters include sedimentation or alteration of the
hydrologic regime through modification of surface flows (i.e., changes in runoff patterns
caused by the installation of permanent infrastructure). Temporary impacts of project
construction on water quality, including increased turbidity and chemical runoff, may also
affect the downstream portions of waters that are outside the project footprint.
Implementing best management practices and the project’s storm water pollution
prevention plan, as described in Section 3.8, “Hydrology and Water Quality,” would help
to prevent indirect impacts and sedimentation of off-site aquatic resources.
However, because of the potential for permanent loss and degradation of federally
protected waters of the United States, this impact would be potentially significant.
Mitigation Measure 3.3-13a: Avoid and minimize impacts on wetlands and other
waters of the United States.
SMUD will avoid and minimize impacts on wetlands and other waters of the United States
by implementing the following mitigation measures:





Mitigation Measure 3.3-12c, “Develop a Reclamation and Revegetation Plan”
Mitigation Measure 3.5-1a, “Prepare and Implement a SWPPP and Associated
BMPs,” listed in Section 3.5, “ Geology, Soils, Paleontological Resources, and
Mineral Resources”
Mitigation Measure 3.7-1b, “Establish and Implement an Environmental Training
Program,” listed in Section 3.7, “Hazards and Hazardous Materials”
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Mitigation Measure 3.7-1c, “Prepare and Implement a Hazardous Substance
Control and Emergency Response Plan,” listed in Section 3.7, “Hazards and
Hazardous Materials”
Mitigation Measure 3.7-1d, “Prepare and Implement a Spill Prevention, Control, and
Countermeasures Plan,” listed in Section 3.7, “Hazards and Hazardous Materials”

SMUD will obtain and implement the terms of all necessary permits under Section 1602
of the California Fish and Game Code (Lake and Streambed Alteration Agreement) and
CWA Sections 401 and 404, and will comply with the conditions and requirements of all
other federal and state permits obtained for the project. In addition, SMUD will implement
the following measures:




SMUD will identify corresponding setback requirements as appropriate (e.g., 100foot setback) on project maps to comply with setback requirements described in
permit conditions. Any required setback will be shown on project construction
drawings and plans (e.g., grading and improvement plans). Construction activities
and project components will be located at least 100 feet from aquatic resources
wherever feasible.
Before the start of any construction activity, SMUD will assign a qualified biologist to
identify the locations of wetlands and other waters and their corresponding setbacks
(if applicable) as required by project permits, for avoidance. Identification of wetlands
and other waters for avoidance will be in addition to and distinguished from any
required construction boundary fencing or flagging.

Mitigation Measure 3.3-13b: Avoid and minimize potential effects on waters of the
United States from installation of access road culvert crossings.
SMUD will comply with the following mitigation measures to minimize potential effects on
waters of the United States caused by installation of culvert crossings to allow vehicular
access across waters:




Before project construction, SMUD will design culvert crossings to maintain
hydrological connectivity while allowing vehicular access across aquatic features. A
hydrology study of the proposed culvert location(s) will be conducted to analyze
existing drainage conditions and calculate appropriate culvert size(s).
Before project construction, the contractor will obtain a grading permit from Solano
County. During construction, the contractor will comply with all terms and conditions
of the permit, including any supplemental conditions if applicable, and with the
provisions of Chapter 31 of the Solano County Code, “Grading, Drainage, Land
Leveling, and Erosion Control Ordinance.” All grading work will be performed in
accordance with good design and construction practice. SMUD will supply a bond if
requested by Solano County.
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The contractor for culvert installation shall adhere to the following general design
principles and standards, which shall serve as minimum guidelines for grading and
erosion control work performed pursuant to the project’s grading permit:
o All work shall be done in a manner that will minimize soil erosion.
o Existing natural vegetation shall be retained and preserved wherever
possible and practical.
o Increased potential for erosion by removal of vegetation shall be limited by
minimizing the area and time of vegetation removal to the extent practical.
Exposure of barren soils shall be limited by completing work before the
onset of the rainy season, to ensure that the soil is stabilized and vegetation
is established in advance of the rainy season (October 15–April 15).
o Facilities shall be constructed to retain sediment produced on-site.
Sediment basins, sediment traps, and similar required measures shall be
installed before any clearing or grading activities, and shall be maintained
throughout any such operations until removal is authorized.
o Seeding, mulching, and other suitable stabilization measures shall be used
to protect exposed erodible areas in advance of the rainy season.
o Provisions shall be made to mitigate any increased runoff caused by altered
soil conditions during and after construction.
o Neither cut nor fill slopes shall be steeper than two parts horizontal to one
part vertical (2:1) unless a geological or engineering analysis indicates that
steeper slopes are safe and appropriate erosion control measures are
specified.
o Cleared vegetation and excavated materials shall be disposed of in a
manner that reduces the risk of erosion, and in conformance with the
provisions of the approved grading permit. Topsoil shall be conserved for
use in revegetation of disturbed areas whenever possible or practical.
o Every effort shall be made to preserve existing channels and watercourses.
No work shall be performed within a channel or watercourse unless no
reasonable alternative is available. If such work is performed, it shall be
limited to the minimum amount necessary.
o All fill material shall not include organic, frozen, or other deleterious
materials. No rock or similar irreducible material greater than 12 inches in
any dimension shall be included in fills.
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o All fill supporting a structure shall be compacted to 90 percent of maximum
density as determined by ASTM D 1557, modified proctor, in lifts not
exceeding 12 inches in depth.
Mitigation Measure 3.3-13c: Comply with Section 1602 streambed alteration
agreement for construction activities in jurisdictional areas.
Before construction, SMUD will submit a notification of streambed alteration to CDFW
under Section 1602 of the Fish and Game Code. If CDFW concludes that the project will
result in adverse impacts to fish and wildlife resources, it will provide a proposed Streambed
Alteration Agreement, which must obtain reasonable conditions. SMUD will implement all
reasonable permit conditions, including requirements for compensatory mitigation (if any).
Where feasible, the compensatory mitigation requirement may be combined with those for
other mitigation measures or mitigation required for the CWA Section 404 and 401 permits.
These conditions may include the following measures:
•

Pre-construction Measures: Before any construction activities begin, a qualified
wetland biologist will identify and flag the boundaries of all wetlands in the project
area. Appropriate barriers (straw bales, silt, fences, etc.) will be installed near
sensitive resources to prevent sedimentation outside the work areas. During
construction, wetlands will be treated as exclusion areas and activities within them
will be strictly limited to those pertaining to this permit application.

•

SWPPP: The construction contractor shall prepare and implement a SWPPP and
associated BMPs.

•

Hazardous Substance Control Plan. SMUD shall prepare and implement a
construction-specific hazardous substance control and emergency response plan
for quick, safe cleanup of accidental spills.

•

Buffer from Drainages. All staging and stockpile areas will be adjacent to the
proposed road crossings, but away from sensitive areas. A minimum buffer of 100
feet from drainages would be used for refueling and storage.

•

Worker Education: Prior to construction, Environmental Awareness Training will
be provided to all construction workers. This will consist of tailgate environmental
training sessions conducted by a qualified biologist for the purpose of informing all
personnel about the wetlands and intermittent streams in the project area and the
importance of spill prevention, emergency response measures, and proper
implementation of BMPs. Any sensitive species in the project region will also be
discussed. Personnel will be trained on the locations of sensitive areas and
species as well as rules and methods for avoiding these resources. They will also
be briefed on all permit conditions as well as the potential disciplinary actions that
could result from violations of state or federal laws.
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•

Construction Monitoring. A qualified biologist will be on site during grading and
construction activities to ensure protection of biological and other resources.

•

Erosion Control: Erosion control and slope stabilization best management
practices will be implemented. These practices may include installation of orange
construction fencing, silt fencing, hay wattles, hay bales and other protective
measures to avoid impacts to unvegetated areas.

Mitigation Measure 3.3-13d: Avoid and minimize potential effects on waters of the
United States from horizontal directional drilling.
SMUD will implement the following mitigation measures to avoid and minimize potential
effects on aquatic resources from horizontal directional drilling underneath drainage and
swale features during installation of the underground home run collection lines:












SMUD will provide notification regarding the HDD to CDFW as part of the streambed
alteration agreement application. SMUD will assign a qualified biological monitor
with previous HDD monitoring experience and knowledge of the environmental
sensitivities of the project area to monitor all HDD activities. The monitor shall be
on-site for the duration of HDD activities and shall provide brief reports of daily
activities to CDFW.
SMUD’s biologist shall conduct on-site briefings for all HDD workers to ensure that
all field personnel understand the locations of aquatic resources and their
responsibility for timely reporting of frac-outs.
Barriers (e.g., straw bales, sedimentation fences) shall be erected between the bore
site and all nearby aquatic resources before drilling to prevent any material from
reaching aquatic resource areas. The distance between the bore site and aquatic
resource areas shall be compliant with requirements for protective setback
boundaries as specified the CDFW permit.
If the biological monitor suspects a potential frac-out that is not yet visible at the
surface (e.g., loss of bentonite slurry in the drill pit but no frac-out at the surface),
the HDD contractor shall immediately cease HDD activities and implement
measures to reduce the potential for a frac-out (e.g., increase the density of the
drilling mud or reduce the pressure of the drill). The contractor shall then be allowed
to continue HDD activities.
The HDD contractor shall keep necessary response equipment and supplies (e.g.,
vacuum truck, straw bales, sediment fencing, sand bags) on-site during HDD
operations so that they are readily available in the event of a frac-out.
SMUD shall prepare a frac-out contingency plan. In the event a frac-out is detected,
the HDD contractor shall implement the following measures to reduce or minimize
effects on the affected aquatic resource:
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o All work shall stop until the frac-out has been contained and cleaned up.
o The frac-out area shall be isolated with straw bales, sandbags, or silt
fencing to surround and contain the drilling mud; cleanup shall be performed
using a vacuum truck supported by construction workers on foot using hand
tools, as necessary. (To avoid affecting the stream bed and banks,
mechanized equipment shall not be used to scoop or scrape up frac-out
materials.)
o If a frac-out occurs, SMUD shall notify the appropriate jurisdictional agency
(USACE, the Central Valley RWQCB, and/or CDFW) by telephone and in
writing (email is acceptable) within 24 hours. The required notification shall
describe the frac-out and cleanup measures implemented.
If a frac-out occurs and, based on consultation with appropriate agencies, is considered
to have negatively affected waters of the United States, SMUD will implement appropriate
measures to restore the area to pre-HDD conditions in consultation with the permitting
agencies.
Mitigation Measure 3.3-13e: Conduct worker awareness training.
SMUD will implement Mitigation Measure 3.3-1b, “Develop and Implement a Worker
Environmental Awareness Program,” to include specific information regarding wetlands
and other waters that occur on the project site and that either will be affected or have been
identified for avoidance. Training will be conducted before the start of construction and will
include information about the locations and extent of wetlands and other waters, methods
of resource avoidance, permit conditions, and possible fines for violating permit conditions
and federal and/or state environmental laws.
Mitigation Measure 3.3-13f: Restore temporarily affected waters of the United
States.
SMUD will require the construction contractor to restore temporarily disturbed wetlands and
other waters of the United States by returning them to preconstruction conditions after
construction in accordance with the project’s reclamation and restoration plan (Mitigation
Measure 3.3-12c). SMUD will comply with all conditions and requirements of federal and
state permits obtained for the project.
Mitigation Measure 3.3-13g: Compensate for loss of waters of the United States.
The acreage and function of all wetlands and other waters lost as a result of project
implementation will be replaced and restored on a “no-net-loss” basis.
SMUD will compensate for the loss of aquatic resources by purchasing credits from a
USACE-approved mitigation bank; purchasing in-lieu fee credits; or restoring, preserving,
creating, or enhancing similar habitats at another USACE-approved mitigation area as
determined during CWA Section 404 and Section 401 permitting.
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The minimum wetland compensation ratio to achieve no net loss of the functions and
services of wetlands and other waters will be at least 1:1. Final ratios will be determined
during the permitting process.
Significance after Mitigation
Mitigation Measures 3.3-13a through 3.3-13g would result in no net loss of the functions
and acreage of federally protected wetlands and other waters of the United States.
Therefore, implementing these mitigation measures would reduce potential impacts on
federally protected waters to a less-than-significant level.
Impacts on Migratory Corridors or Nursery Sites
Impact 3.3-14. Adverse effects on migratory corridors or nursery sites.
Project construction and operation could adversely affect migratory corridors or nursery
sites. Because no migratory corridors or nursery sites are present on the project site, this
impact would be less than significant.
The California Essential Habitat Connectivity Project identifies the privately held wind
resource lands (the WRA), including SMUD-owned lands, that overlap the project site as
part of an Essential Connectivity Area between nearby Natural Landscape Blocks (e.g.,
state parks and reserves) (Spencer et al. 2010) (Exhibit 3.3-4). The Essential Connectivity
Area that overlaps the Solano 4 East project subarea is made up of mostly developed
wind resource lands and agricultural lands and is less permeable to wildlife movements;
however, this portion of the project area still provides functional connectivity across the
landscape for wide-ranging species. Most potential construction-related disturbance of
the existing habitats on the project site would be temporary, and most of the project area
would be reclaimed to its former condition after construction concludes. The Sacramento
River, south of the project site, provides a migration and dispersal corridor for
anadromous fish and other aquatic species, and birds and mammals use riparian
corridors along the river as avenues for movement, migration, and dispersal. However,
project construction would not affect the river or its adjacent riparian habitat.
Wildlife abundance and diversity are somewhat limited in the Montezuma Hills because
the landscape is generally monotypic (annual grassland or dryland farming) and mostly
treeless, and supports limited wetlands or other distinctive biological communities.
Because of the extensive wetland habitats present south and west of the Montezuma
Hills, waterfowl, shorebirds, and other waterbirds are occasionally observed in the WRA;
however, typical observations have been of birds or groups of birds flying above and
through the area, but not using it otherwise. All waterfowl, shorebird, and other waterbird
species combined accounted for only 3.24 percent of all observations across all surveys
in the WRA (Estep Environmental Consulting 2018a).
Overall, the data do not suggest that the Montezuma Hills support any unique flight
corridors, given the monotypic landscape. Use patterns by many species are likely
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dictated more by the availability and quality of habitat outside of the Montezuma Hills than
the habitat present within this area. Project construction and operation would not
adversely affect any migration or movement corridors.
Because the project would not introduce new barriers to wildlife movement corridors and
large expanses of suitable habitat are available elsewhere, construction impacts on
migration corridors would be less than significant.
The project site does not support maternity roosts for bats or nursery sites for any other
species; therefore, the impact of project construction and operation on nursery sites would
be less than significant.
Mitigation Measures
No mitigation is required.
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3.4.

Archaeological, Historical, and Tribal Cultural Resources

This section analyzes and evaluates the potential direct and indirect impacts of the project
on known and unknown cultural resources. Cultural resources include districts, sites,
buildings, structures, or objects generally older than 50 years and considered important
to a culture, subculture, or community for scientific, traditional, religious, or other reasons.
They include prehistoric, historic-era, and tribal cultural resources (TCRs) (the latter as
defined by Assembly Bill [AB] 52, Statutes of 2014, in Public Resources Code [PRC]
Section 21074).
Archaeological resources are locations where human activity has measurably altered the
earth or left deposits of prehistoric or historic-era physical remains (e.g., stone tools,
bottles, former roads, house foundations). Historical resources include standing buildings
(e.g., houses, barns, outbuildings, cabins), intact structures (e.g., dams, bridges, wells),
or other remains of humans’ alteration of the environment (foundation pads, remnants of
rock walls). TCRs were added as a distinct resource subject to review under CEQA,
effective January 1, 2015, under AB 52. This is a new category of resources under CEQA
and includes site features, places, cultural landscapes, and sacred places or objects,
which are of cultural value to a tribe.
3.4.1.

Regulatory Setting

Federal
Section 106 of the National Historic Preservation Act
The following laws and organizations facilitate federal protection of cultural resources:
•

National Historic Preservation Act (NHPA) of 1966, as amended by Title 16,
Section 470 of the United States Code

•

Archaeological Resource Protection Act of 1979

•

Advisory Council on Historical Preservation

These laws and organizations maintain processes for determining effects on historical
properties eligible for listing in the National Register of Historic Places (NRHP).
NHPA Section 106 and accompanying regulations (Title 36, Part 800 of the Code of
Federal Regulations [36 CFR 800]), the main federal regulatory framework guiding
cultural resources investigations, require consideration of effects on properties that are
listed in or may be eligible for listing in the NRHP. The NRHP, administered by the
National Park Service, is the nation’s master inventory of known historic resources. It
includes listings of buildings, structures, sites, objects, and districts that possess historic,
architectural, engineering, archaeological, and cultural characteristics that are considered
significant at the national, state, or local level.
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The formal criteria (36 CFR 60.4) for determining NRHP eligibility are as follows:
1. The property is at least 50 years old. (However, properties under 50 years of age that
are of exceptional importance or are contributors to a district can also be included in
the NRHP.)
2. It retains integrity of location, design, setting, materials, workmanship, feeling, and
associations.
3. It possesses at least one of the following criteria:
A. Association with events that have made a significant contribution to the broad
patterns of history (events).
B. Association with the lives of persons significant in the past (persons).
C. Distinctive characteristics of a type, period, or method of construction, or
represents the work of a master, or possesses high artistic values, or represents
a significant, distinguishable entity whose components may lack individual
distinction (architecture).
D. Has yielded, or may be likely to yield, information important to prehistory or history
(information potential).
Listing in the NRHP does not entail specific protection of or assistance for a property.
However, listing does guarantee the property’s recognition during planning for federal or
federally assisted projects, eligibility for federal tax benefits, and qualification for federal
historic preservation assistance. Additionally, project effects on properties listed in the
NRHP must be evaluated under CEQA.
State
California Register of Historic Resources
The California Register of Historical Resources (CRHR) established a list of properties
that are to be protected from substantial adverse change (PRC Section 5024.1). A
historical resource may be listed in the CRHR if it meets any of the following criteria:
1. It is associated with events that have made a significant contribution to the broad
patterns of California’s history and cultural heritage.
2. It is associated with the lives of persons important in California’s past.
3. It embodies the distinctive characteristics of a type, period, region, or method of
construction, or represents the work of an important creative individual, or possesses
high artistic value.
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4. It has yielded or is likely to yield information important in prehistory or history.
The CRHR includes properties that are listed or have been formally determined to be
eligible for listing in the NRHP, State Historical Landmarks, and eligible Points of Historical
Interest. Other resources require nomination for inclusion in the CRHR. These may include:
•

resources contributing to the significance of a local historic district,

•

individual historical resources,

•

historical resources identified in historic resource surveys conducted in
accordance with State Historic Preservation Office procedures,

•

historic resources or districts designated under a local ordinance consistent with
Commission procedures, and

•

local landmarks or historic properties designated under local ordinance.

California Environmental Quality Act
CEQA requires public agencies to consider the effects of their actions on historical
resources, unique archaeological resources, and TCRs. Under PRC Section 21084.1, a
“project that may cause a substantial adverse change in the significance of an historical
resource is a project that may have a significant effect on the environment.” Under PRC
Section 21084.2, a “project with an effect that may cause a substantial adverse change in
the significance of a tribal cultural resource is a project that may have a significant effect
on the environment.” Section 21083.2 requires agencies to determine whether projects
would have effects on unique archaeological resources.
Historical Resources
“Historical resource” is a term with a defined statutory meaning (PRC Section 21084.1).
The determination of significant impacts on historical and archaeological resources is
described in Sections 15064.5(a) and 15064.5(b) of the State CEQA Guidelines. Section
15064.5(a) states that historical resources include the following:
1. A resource listed in, or determined to be eligible by the State Historical Resources
Commission, for listing in the CRHR (PRC Section 5024.1).
2. A resource included in a local register of historical resources, as defined in Section
5020.1(k) of the PRC or identified as significant in a historical resource survey meeting
the requirements of Section 5024.1(g) of the PRC, will be presumed to be historically
or culturally significant. Public agencies must treat any such resource as significant
unless the preponderance of evidence demonstrates that it is not historically or
culturally significant.
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3. Any object, building, structure, site, area, place, record, or manuscript which a lead
agency determines to be historically significant or significant in the architectural,
engineering, scientific, economic, agricultural, educational, social, political, military, or
cultural annals of California may be considered to be a historical resource, provided
the lead agency’s determination is supported by substantial evidence in light of the
whole record. Generally, a resource will be considered by the lead agency to be
historically significant if the resource meets the criteria for listing in the CRHR (PRC
Section 5024.1).
4. The fact that a resource is not listed in or determined to be eligible for listing in the
CRHR, not included in a local register of historical resources (pursuant to Section
5020.1[k] of the PRC), or identified in a historical resources survey (meeting the
criteria in Section 5024.1[g] of the PRC) does not preclude a lead agency from
determining that the resource may be an historical resource as defined in PRC Section
5020.1(j) or 5024.1.
Unique Archaeological Resources
CEQA also requires lead agencies to consider whether projects will affect unique
archaeological resources. PRC Section 21083.2(g) states that a “unique archaeological
resource” means an archaeological artifact, object, or site about which it can be clearly
demonstrated that, without merely adding to the current body of knowledge, there is a
high probability that it meets any of the following criteria:
(1) Contains information needed to answer important scientific research questions
and that there is a demonstrable public interest in that information.
(2) Has a special and particular quality such as being the oldest of its type or the best
available example of its type.
(3) Is directly associated with a scientifically recognized important prehistoric or
historic event or person.
Tribal Cultural Resources
CEQA also requires lead agencies to consider whether projects will affect TCRs.
PRC Section 21074 states the following:
(a) “Tribal cultural resources” are either of the following:
(1) Sites, features, places, cultural landscapes, sacred places, and objects with
cultural value to a California Native American tribe that are either of the
following:
(A) Included or determined to be eligible for inclusion in the California Register
of Historical Resources.
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(B) Included in a local register of historical resources as defined in subdivision
(k) of Section 5020.1.
(2) A resource determined by the lead agency, in its discretion and supported by
substantial evidence, to be significant pursuant to criteria set forth in
subdivision (c) of Section 5024.1. In applying the criteria set forth in subdivision
(c) of Section 5024.1 for the purposes of this paragraph, the lead agency shall
consider the significance of the resource to a California Native American tribe.
(b) A cultural landscape that meets the criteria of subdivision (a) is a tribal cultural
resource to the extent that the landscape is geographically defined in terms of the
size and scope of the landscape.
(c) A historical resource described in Section 21084.1, a unique archaeological
resource as defined in subdivision (g) of Section 21083.2, or a “nonunique
archaeological resource” as defined in subdivision (h) of Section 21083.2 may also
be a tribal cultural resource if it conforms with the criteria of subdivision (a).
Health and Safety Code, Section 7052 and 7050.5
Section 7052 of the Health and Safety Code states that the disturbance of Native
American cemeteries is a felony. Section 7050.5 requires that construction or excavation
be stopped in the vicinity of discovered human remains until the coroner can determine
whether the remains are those of a Native American. If determined to be Native American,
the coroner must contact the California Native American Heritage Commission (NAHC).
California Native American Historical, Cultural, and Sacred Sites Act
The California Native American Historical, Cultural, and Sacred Sites Act applies to both
state and private lands. This law requires that if human remains are discovered,
construction or excavation activity must cease and the county coroner must be notified.
If the remains are of a Native American, the coroner must notify the NAHC. The NAHC
then notifies those persons most likely to be descended from the Native American whose
remains were discovered. The California Native American Historical, Cultural, and Sacred
Sites Act stipulates the procedures the descendants may follow for treating or disposing
of the remains and associated grave goods.
Public Resources Code, Section 5097
PRC Section 5097 specifies the procedures to follow in the event of the unexpected
discovery of human remains on nonfederal land. The disposition of Native American burial
falls within the jurisdiction of the NAHC. PRC Section 5097.5 states the following:
No person shall knowingly and willfully excavate upon, or remove, destroy, injure,
or deface any historic or prehistoric ruins, burial grounds, archaeological or
vertebrate paleontological site, including fossilized footprints, inscriptions made by
human agency, or any other archaeological, paleontological or historical feature,
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situated on public lands, except with the express permission of the public agency
having jurisdiction over such lands. Violation of this section is a misdemeanor.
Assembly Bill 52
AB 52, signed by Governor Edmund G. Brown Jr. in September 2014, establishes a new
class of resources under CEQA: “tribal cultural resources” (or TCRs). AB 52 (PRC
Sections 21080.3.4, 21080.3.2, and 21082.3) states that upon written request by a
California Native American Tribe, a CEQA lead agency must begin consultation once it
determines that the project application is complete, before the agency issues a notice of
preparation (NOP) of an EIR or notice of intent to adopt a negative declaration or mitigated
negative declaration. AB 52 also required a revision of State CEQA Guidelines Appendix
G, the environmental checklist. This revision created a new category for TCRs.
As defined in PRC Section 21074, to be considered a TCR, a resource must be either:
1. listed or determined to be eligible for listing, on the national, state, or local register of
historic resources; or
2. a resource that the lead agency determines, in its discretion and supported by
substantial evidence, to treat as a tribal cultural resource pursuant to the criteria in
PRC Section 50241(c). PRC Section 5024.1(c) provides that a resource meets criteria
for listing as an historic resource in the California Register if any of the following apply:
(1) It is associated with events that have made a significant contribution to the broad
patterns of California’s history and cultural heritage.
(2) It is associated with the lives of persons important in our past.
(3) It embodies the distinctive characteristics of a type, period, region, or method of
construction, or represents the work of an important creative individual, or
possesses high artistic values.
(4) It has yielded, or may be likely to yield, information important in prehistory or
history.
Local
The following information is provided in the Solano County General Plan Update, Cultural
and Paleontological Resources Background Report (Solano County 2006).
The Solano County General Plan’s Land Use and Circulation and Resource Conservation
and Open Space elements recognize that the county contains a diversity of
archaeological sites and historical resources. While these elements acknowledge that
additional study is needed to establish baseline cultural resource conditions for many
communities and unincorporated areas, the elements also include policy goals to identify
and preserve significant historical structures and features, and to establish a process for
the identification and management of significant archaeological sites. Though these
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policy goals exist, the elements do not contain a means to achieve the goals. In lieu of
actions to achieve policy goals, and to reduce the likelihood that sensitive archaeological
sites are damaged by development pursuant to the General Plan, Solano County has
routinely required that land development proposals that require the preparation of an EIR
be referred to the California Office of Historic Preservation (OHP) for review.
As discussed in Section 1.2, construction of facilities for the production of electrical energy by a
local agency like SMUD is exempt from County zoning and building ordinances (Government
Code ARTICLE 5. Regulation of Local Agencies by Counties and Cities [53090 - 53097.5]).

3.4.2.

Environmental Setting

Prehistoric Archaeological Context
The project area is located in the Sacramento–San Joaquin Delta (Delta), a region where
rapid alluvial and colluvial deposition has occurred over the last 10,000 years, resulting
in the presence of deeply buried archaeological deposits throughout much of the region.
The following historic context has been extracted from the Solano Wind Project Historic
Resources Inventory and Evaluation Report Update (SMUD 2010) and the Cultural
Resources Inventory and Evaluation Report Prepared for the Solano 4 Wind Project
(SMUD 2018).
The following discussion focuses on cultural assemblages from a sequence of time
periods in Solano County and neighboring counties to the south. As described below, five
time periods were used to order the local archaeological record (Groza 2002; Groza et al.
2011; Meyer and Rosenthal 1997):
•

Lower Archaic (10,000–6000 years Before Present [B.P.])

•

Early Middle Archaic (7000–4500 B.P.)

•

Terminal Middle Archaic/Early Period (4500–2500 B.P.)

•

Upper Archaic or Middle Period (2500–1300 B.P.)

•

Emergent Period or Late Period (1300–200 B.P.)

Lower Archaic (10,000–6000 B.P.)
The oldest archaeological component found so far in the San Francisco Bay–Delta region
derives from the Los Vaqueros Reservoir area in eastern Contra Costa County. Two sites
at the reservoir (CA-CCO-637 and CA-CCO-696) have recently produced artifact
assemblages and human burials dated between 9,870 and 6,600 years ago (Meyer and
Rosenthal 1997, 1998). These deposits were buried 2–4 meters below the surface in
alluvial fan/floodplain sediments along Kellogg Creek.
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The combined Lower Archaic assemblage at Los Vaqueros Reservoir included
handstones and millingslabs, cobble-core tools, and a wide-stemmed obsidian projectile
point, reminiscent of archaeological deposits found in the southern Clear Lake Basin and
elsewhere in the southern North Coast Ranges at this time (White 2002). At least three
human burials from Los Vaqueros Reservoir are known to date to this time period, one of
which was buried under a stone cairn. Small but diverse floral and faunal assemblages
indicate that the site inhabitant used a variety of animal and plant species. Large nuts
(acorns and wild cucumber) and berries (manzanita) were the dominant plant resources
represented in the archaeological deposits. Obsidian from both the North Coast Ranges
and the eastern Sierra Nevada was used. Overall, the Lower Archaic assemblage from
Contra Costa County appears to have affinities with assemblages assigned to the Borax
Lake Pattern in the North Coast Ranges and “Milling Stone Horizon” assemblages to the
south. Sites of this age are known from Solano County.
Early Middle Archaic (7000–4500 B.P.)
Extensive early Middle Archaic deposits are rare in central California, but two sites of this
age are known from Los Vaqueros Reservoir (Meyer and Rosenthal 1997, 1998). Site
CA-CCO-637, located in a small valley, included deeply buried components found in an
alluvial fan adjacent to Kellogg Creek. The site was contained in buried soil and included
a diverse assortment of habitation debris, several human burials, and residential and
processing features.
Several characteristics of this important deposit, including exclusive use of the mortar and
pestle, suggest that this assemblage may be affiliated with the Berkeley Pattern
(associated with the West Berkeley Shellmound), previously placed no farther back in
time than the Terminal Middle Archaic or Early Period (see below) (Fredrickson 1973).
Among the distinctive artifacts associated with this component is one of the oldest dated
shell bead lots in central California (4160 B.P.) and a unique type of pestle apparently
used with a wooden mortar (Meyer and Rosenthal 1997).
Terminal Middle Archaic/Early Period (4500–2500 B.P.)
A number of archaeological sites in Contra Costa and Solano counties date to the
Terminal Middle Archaic Period, including portions of CA-CCO-637 and CA-CCO-696 at
Los Vaqueros Reservoir (Meyer and Rosenthal 1997, 1998), CA-CCO-308 in the
San Ramon Valley (Fredrickson 1966), and CA-SOL-315 (Wiberg 1992) and CA-SOL391 (Wohlgemuth and Rosenthal 1999) in Green Valley, just west of Vacaville. The latter
two sites are the oldest well-dated archaeological deposits in Solano County. Initial use
of the shell mound sites along the San Francisco estuary also appears to have begun
during this time interval (Banks and Orlins 1985; Broughton 1997; Lightfoot 1997;
Waechter 1992). The Terminal Middle Archaic is equivalent to the Early Period in Dating
Scheme B, the earliest time period covered by that scheme.
All Terminal Middle Archaic sites in Solano and Contra Costa counties have produced
human remains and most contain intact burials. A variety of artifacts are associated with
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this time period, including side-notched and stemmed projectile points, rectangular
Haliotis (abalone) ornaments, shaped and unshaped mortars and pestles, and
rectangular Olivella shell beads (Fredrickson 1966; Meyer and Rosenthal 1997).
Of particular interest is the vibrant Windmiller Culture that existed in the lower
Sacramento Valley during this period; however, no evidence of its distinctive mortuary
pattern has been discovered in Solano County.
The use of obsidian from the North Coast Ranges and the eastern Sierra Nevada
continued during this period (Jackson 1974; Meyer and Rosenthal 1997; Waechter 1992;
Wiberg 1996). In Solano County, however, obsidian from a source in the northern Napa
Valley was now used almost exclusively (Wiberg 1992; Wohlgemuth and Rosenthal
1999). Nut and berry crops—acorn, manzanita, and pine nut—appear to have been the
primary plant resources targeted during this time period (Meyer and Rosenthal 1997).
Along the bayshore, marine shellfish species were an important subsistence resource
(Banks and Orlins 1985; Waechter 1992), as were marine fishes and mammals
(Broughton 1997; Simons 1992). Interior sites include a similar assortment of faunal
resources, but with the notable absence of marine resources.
Upper Archaic/Middle Period (2500–1300 B.P.)
The Upper Archaic is equivalent to the Early/Middle Transition and the Middle Period in
Dating Scheme B of Bennyhoff and Hughes (1987). Upper Archaic deposits are found
throughout the lowland valleys of the Coast Ranges and along the shores of
San Francisco and Suisun bays. These sites are typically located near freshwater
streams, and many have been found in buried contexts (Banks and Orlins 1979, 1981,
1985; Cook and Elsasser 1956; Fredrickson 1966, 1968; Hammel 1956; Heizer 1949;
Holman and Clark 1982; Lightfoot 1997; Meyer and Rosenthal 1997; Waechter et al.
1995). Several excavated sites in Solano County date to this time interval, including sites
in the following locations:
•

Green Valley—CA-SOL-11 and CA-SOL-355/H (Rosenthal 1996; Snoke 1967;
Wiberg 1993);

•

Vaca Valley—P-48-816, CA-SOL-320/H, CA-SOL-357, CA-SOL-425/H, and CASOL-451 (Whitaker and Carpenter 2010; Rosenthal et al. 2009; Whitaker et al.
2009); and

•

the Sacramento Valley near Dixon—CA-SOL-363, CA-SOL-379, and CA-SOL-380
(Chatten et al. 1997; Rosenthal and White 1994; Shapiro and Tremaine 1995)

Upper Archaic sites are typically composed of well-developed midden deposits containing
hundreds of human burials and habitation features, representing long-term residential
villages. The earliest Upper Archaic sites contain classic Berkeley Pattern assemblages,
characterized by well-developed bone tool and ornament industries, numerous saucerand saddle-shaped Olivella shell beads, steatite disk beads, Haliotis ornaments and
pendants, and both unshaped and well-shaped mortars and pestles (Rosenthal 1996;
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Wiberg 1993). Projectile points are typically shouldered lanceolate forms, although sidenotched and stemmed points also occur, along with large lanceolate bifaces. Well-made
charmstones from various types of stone, as well as baked clay, are frequently found at
sites in Solano County. Human interments are typically placed in flexed position with
distinct burial postures and orientations identified at different sites (Fredrickson 1973;
Rosenthal 1996). In the North Bay, obsidian from the Napa Valley appears to have
remained an important toolstone (Rosenthal and White 1994; Shapiro and Tremaine
1995; Wiberg 1992).
Subsistence remains indicate that acorns and other large nut and seed crops were an
important part of the diet, with a growing emphasis on small-seeded resources (Meyer
and Rosenthal 1997; Rosenthal and White 1994; Rosenthal et al. 2009; Whitaker et al.
2009; Wiberg 1993; Wohlgemuth 1996). Faunal assemblages continue to reflect either
marine or terrestrial taxa, depending on the location of the site (Broughton 1997;
Fredrickson 1966, 1968; Meyer and Rosenthal 1997; Wiberg 1992). However, during the
Upper Archaic, marine shellfish first occurred in appreciable amounts in interior valley
sites (Fredrickson 1966, 1968).
Well-entrenched social boundaries have been identified through analysis of burial
patterns at sites in Suisun, Fairfield, Vacaville, and Dixon (Rosenthal 1996; Whitaker and
Carpenter 2010; Whitaker et al. 2009). Rosenthal (1996) identified a difference between
the Green Valley and Dixon aspects during this time: The Green Valley Aspect showed a
regimented burial pattern, with north- and west-facing burials interred on their right or left
sides, while the Dixon Aspect showed no pattern in burial orientation for interments.
Whitaker et al. (2009) and Rosenthal et al. (2009) incorporated data from several sites in
Vacaville (CA-SOL-320, CA-SOL-425, CA-SOL-451, and P-48-816) and deduced that the
social boundary lies somewhere between Ulatis and Alamo creeks, with Alamo Creek
making up the northern boundary of the Green Valley Aspect. The stark delineation of
social boundaries is thought to have reduced the ability of people to access distant
resource patches, perhaps requiring them to increase the diversity of resources exploited
and the intensity of use for lower-ranking resources, and to rely on trade networks for
exogenous resources.
Emergent Period/Late Period (1200–200 B.P.)
The distinctive cultural pattern of the Emergent Period is marked by the appearance of
small, arrow-sized projectile points, beautifully trimmed “show” mortars, flanged pestles,
flanged steatite pipes, and chevron-designed bird bone tubes. Emergent Period sites
have been excavated at several locations in Solano County:
•

CA-SOL-356 in Green Valley (Wiberg 1996),

•

CA-SOL-30 in Lagoon Valley,

•

the Nakamura and Glasshoff sites in Suisun Valley (Phebus 1990),
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•

the Peterson Mounds (CA-SOL-1, CA-SOL-2, and CA-SOL-3) west of Vaca Valley,
and

•

the Glenn Cove site (CA-SOL-236) near the Carquinez Bridge (Beardsley 1954).

Emergent Period deposits are documented in most interior valleys and bayshore
locations, and in upland contexts, where habitation and task-specific sites are reported
(Atchley 1994; Baker 1987; Banks and Orlins 1979; Bramlette 1989; Fredrickson 1966,
1968; Holson et al. 1993; Lillard et al. 1939; Meyer and Rosenthal 1997; Wills 1994).
Buried sites dating to the Emergent Period have been found in some of the interior valleys
(Fredrickson 1966; Meyer and Rosenthal 1997; Wiberg 1996), although most of the
recorded sites are located at the surface. Typically, these sites are well-developed
midden deposits containing both human cremations and standard burials. Residential
features, including house floors, are common (Phebus 1990; Wiberg 1996).
It was also during the Emergent Period that bedrock mortar milling stations were first
established, beginning in the East Bay area around 1,300 years ago (Meyer and
Rosenthal 1997). Portable mortars and pestles continued to be used, although smaller
specimens were preferred. Changes in the size of these tools may have occurred in
response to the increased use of small-seeded plant resources (Meyer and Rosenthal
1997; Wohlgemuth 1996). Olivella and clam shell disc beads are frequently found with
Emergent Period burials and in midden deposits. Manufacturing debris has been found,
suggesting that at least some of these beads were made locally (Hartzell 1991; Meyer
and Rosenthal 1997; Palumbo 1964; Wiberg 1996).
Large mammals appear to have taken a more prominent role in the diet during this period,
as did small-seeded resources. Marine shellfish and marine fishes moved inland in much
larger quantities during the Emergent Period (Baker 1987; Fredrickson 1968; Meyer and
Rosenthal 1997). Large villages with hundreds of people are thought to have been located
in the Delta region, while smaller hamlets composed of one or two extended families were
located in some of the smaller valleys (Meyer and Rosenthal 1997).
Ethnographic Context
The project area is located primarily within the ethnographic boundaries of the Patwin;
however, the Plains Miwok occupied both banks of the Sacramento River form Rio Vista
to Freeport. The Montezuma Hills were not the sole domain of any one group, and were
used by several Native American groups in recent prehistory and the historic period. It is
believed that the Southeastern Patwin, the Plains Miwok, and the Bay Miwok all used the
Montezuma Hills and the surrounding regions. The following discussion is summarized
from Levy (1978) and Johnson (1978).
The term “Patwin” is a native word for “people” that several tribelets used to describe
themselves. Patwin groups speak dialects of the Southern Wintuan language group,
which belongs to the Penutian language family, along with Miwok, Maidu, and Costanoan
Yokuts.

Page 3.4-11

Solano 4 Wind Project EIR

July 2019

Patwin territory extends along the southern portion of the Sacramento River Valley, from
Princeton (in Colusa County) to San Pablo and Suisun bays. The earliest reports from
this area described this territory as being occupied by several different tribes, later
referred to as “tribelets”; many distinct dialects were spoken. The Patwin had relatively
early contact with explorers and settlers from Spain and elsewhere in Europe. As early
as 1800, individuals were taken from Patwin settlements to the Spanish Mission Dolores
and Mission San Jose, and later to Mission Sonoma. Other contact came from explorers
such as Jedediah Smith and employees of the Hudson’s Bay Company. The Sacramento
Valley and lower parts of the Delta were settled by the mid-1800s; and with increasing
pressure from the Euro-Americans, the remaining Patwin became partially assimilated
into American culture, taking temporary jobs on ranches, or were placed on federal
reservations.
Central to the Patwin ritual life was the Kuksu cult, common throughout much of northcentral California. Young boys and occasionally high-status women were initiated into one
of three secret societies. Shamanism was also important, primarily for curing and ritual
healing. The primary political unit was the tribelet: a primary village and satellite villages
(Johnson 1978:354). Each tribelet was self-governing and occupied a defined territory.
Small cultural differences existed between each group. Subsistence activities consisted
of hunting, fishing, and collecting a wide variety of plants and seeds. Acorns were
particularly important to the diet and were owned communally by each group.
The Bay Miwok tribelet, Ompin, is known to have had a village approximately 1.5 miles
east of the project area; therefore, the Bay Miwok likely used the Montezuma Hills most
intensively into the historic period.
Bay Miwok territory extended from the southeastern portion of the Montezuma Hills south
to Mount Diablo, and from the present-day city of Walnut Creek east as far as Plains
Miwok territory near Sherman Island. The Bay Miwok distributed themselves into tribelet
groups that consisted of a village or groups of villages that shared linguistic and/or kinship
affinities and are described variously as ranging from 20 to 300 people. Settlements were
located on permanent watercourses and intermittent streams (in drier areas) and on high
ground in areas near the Delta.
The Bay Miwok were semi-nomadic, employing a hunting and gathering subsistence
pattern. Acorns were their principal dietary component; however, fishing in the adjacent
San Joaquin and Sacramento rivers was also important. Boats were built from tule
bundles. Miwok technology included bone, stone, antler, wood, and textile tools. The Bay
Miwok constructed several types of structures, including conical thatch structures and
semi-subterranean earth-covered lodges. Contact between the Bay Miwok and
Europeans occurred in the second half of the 18th century, when Spanish explorers
arrived in the area, leading to a period of hostilities, missionization, and population
decline. During the late 19th and early 20th centuries, subsistence through hunting and
gathering was increasingly augmented by seasonal wage labor on ranches and farms.
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The Bay Miwok tribelet, Ompin, is known to have had a village approximately 1.5 miles
east of the project area; therefore, the Bay Miwok likely used the Montezuma Hills most
intensively into the historic period.
Historic Setting
The following historic context has been extracted from the Solano Wind Project Historic
Resources Inventory and Evaluation Report Update (SMUD 2010) and the Cultural
Resources Inventory and Evaluation Report Prepared for the Solano 4 Wind Project
(SMUD 2018).
Spanish and Mexican Periods
The Delta region was first visited in historic times by Spanish explorers, including Pedro
Fages and Juan Bautista de Anza, in the 1770s. Exploration of the region by the Spanish
continued into the 1800s, and in 1815, Spanish missionaries made a concerted effort to
bolster native populations in their mission system after an epidemic devastated the
neophyte population at Mission San Francisco de Asís (in San Francisco) in 1795, and in
anticipation of founding another mission: San Francisco Solano (in Sonoma), which
opened in 1823 (California Mission Resource Center 2018).
In 1817, a military expedition ventured into what is now Solano County from the Carquinez
Strait to explore the countryside and recruit natives into Christianity (Munro Fraser
1879:2-3). The subsequent confrontation was hard-fought by the natives, who were
eventually overcome by the Spanish, leaving the region less protected and available for
settlement by Euro-Americans from the east.
Early Euro-American settlement of the project vicinity began in 1844 when the Mexican
government granted John Bidwell the 17,726-acre Rancho Los Ulpinos, located along the
Sacramento River to the east of the area of potential effects (APE). The rancho took its
name from the Julpun, a subtribe of Miwok Indians who occupied the western banks of
the Sacramento River.
Individual settlers like Lansford W. Hastings also trickled into the Montezuma Hills. The
area was so named by Hastings, who arrived in 1846. Lansford W. Hastings laid out
Montezuma City at the head of Suisun Bay in 1847, with plans to subdivide and develop
the area to establish his own republic (Gudde 1998:246). When Hastings’ plan to develop
a Mormon settlement unraveled because of the United States’ annexation of California,
he left his adobe home at the head of Suisun Bay and headed to Sacramento. Hastings
then participated in California’s entry into the United States, serving as a representative
of the Sacramento District at California’s First Constitutional Convention.
American Period
Lindsay Power Marshall and his sons purchased Hastings’ land in 1854 and subsequently
reoccupied Hastings’ land grant. They developed the first agricultural operation in the hills
and later began selling portions of the large landholding they had acquired to other
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pioneers like John Kierce, Edward Jenkins, and Samuel Stratton. Settlement along the
Sacramento River increased as swamp reclamation projects created fertile and available
farmland. Emery Upham, one of the more successful early pioneers of the area, owned
8,100 acres in the Montezuma Hills by 1880. Upham’s lands were divided and sold upon
his death in 1897.
An 1878 directory lists 23 ranches in the Montezuma Hills area, and census records
indicate that immigrants came from such diverse places as England, Ireland, and Chile,
and from a variety of U.S. locations, such as Pennsylvania, Maine, South Carolina,
Kentucky, and Massachusetts. Area ranches distributed products via Birds Landing to
San Francisco and Sacramento. Collinsville, founded by C. J. Collins in 1861, was
developed as a port along the Sacramento River near the southwestern edge of the
project area.
The principal economic activities in the Montezuma Hills during the late 19th and 20th
centuries were wheat (dry) farming and ranching (JRP 2007). Independent farms and
ranches began to grow along watercourses and in the low valleys during the first quarter
of the 20th century, as shown in the 1906 Birds Landing 7.5-minute topographic
quadrangle map (USGS 1906). These farms and ranches were linked by a road system
that followed well-established routes that were in place by the late 19th century, many of
which are still in use today.
In the first quarter of the 20th century, the open range of the Montezuma Hills, located on
the outskirts of the ever-expanding California population, became the focus of planned
industrial and energy production. In the 1920s, Pacific Gas and Electric Company (PG&E)
began to prospect in the area for a new supply of natural gas. This exploration was
unsuccessful but did not deter PG&E from returning 40 years later with a proposal for a
nuclear power plant near Collinsville. The plan was not adopted, but during the 1970s,
Dow Chemical Company purchased large tracts of agricultural land in hopes of
establishing a multimillion-dollar industrial development. At the same time, ARCO
Chemical Company attempted to develop a billion-dollar petrochemical plant near Toland
Landing, but this proposal was ultimately rejected as well.
Instead, in the late 1980s, wind farms were established in the Montezuma Hills to exploit
the strong winds on the area’s hilltops and ridges (Righter 1996:240,280). SMUD
purchased land in the early 1990s and established wind facilities in the Montezuma Hills
by the late 1990s (Cutting, pers. comm., 2018). Today, the area’s economic activities
continue to be both ranching and wind energy production, with multiple companies
producing wind energy.
Cultural Resources Study Methodology and Findings
Cultural resources investigations for the proposed project consisted of a staged approach
that included pre-field research, field surveys, resource documentation, and Native
American consultation. All aspects of the cultural resources study were conducted in
accordance with the federal Secretary of the Interior’s Guidelines for Identification of
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Cultural Resources (48 CFR 44720–44723) and the California Office of Historic
Preservation’s Instructions for Recording Historical Resources.
Records Searches
An updated records search was conducted for the project site on May 14, 2018, by
AECOM archaeologist and historian Karin G. Beck at the Northwest Information Center
(NWIC) of the California Historical Resources Information System, Sonoma State
University, Rohnert Park (NWIC File No. 17-2697). The NWIC, an affiliate of the California
Office of Historic Preservation, is the official state repository of cultural resources records
and studies for Solano County. Site records and previous studies were accessed for the
APE and a 0.5-mile radius as shown on the Antioch North, Birds Landing, and Jersey
Island, California, U.S. Geological Survey 7.5-minute topographic quadrangle maps. The
following references also were reviewed:
•

The NRHP

•

The CRHR

•

Historic Property Data File for Solano County (OHP 2012)

•

California State Historical Landmarks (OHP 1996)

•

California Inventory of Historic Resources (State Parks 1976)

•

California Points of Historical Interest (OHP 1992)

•

Antioch North, California 7.5-minute topographic quadrangle maps (USGS 1953a,
1978a)

•

Birds Landing, California 7.5-minute topographic quadrangle maps (USGS 1906,
1953b, 1978b)

•

Jersey Island, California 7.5-minute topographic quadrangle maps (USGS 1952,
1978c)

•

Rio Vista, California 7.5-minute topographic quadrangle map (USGS 1953c)

•

Antioch, California 15-minute topographic quadrangle map (USGS 1907)

•

Jersey Island, California 15-minute topographic quadrangle map (USGS 1910a)

•

Rio Vista, California 15-minute topographic quadrangle map (USGS 1910b)

•

Five Views: An Ethnic Historic Site Survey for California (OHP 1988)

•

California Place Names (Gudde 1998)
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•

Historic Spots in California (Kyle et al. 2002)

•

Historical Atlas of California (Beck and Haase 1974)

The records search, coupled with additional background research conducted by AECOM
in 2018, identified a total of 15 studies previously conducted within portions of the project
site (Table 3.4-1), covering the entire project site, which includes the direct APE. The
majority of these studies were conducted more than 10 years ago; therefore, three
additional investigations were conducted by Far Western Anthropological Research
Group, Inc. (FWARG) (2010, 2016) and AECOM (SMUD 2018) within the direct APE.
These studies resulted in the identification of 17 resources within the project site, six of
which are within the direct APE (Table 3.4-2). An additional seven cultural sites are within
0.5 mile of the project site (Table 3.4-3).
Table 3.4-1.

Cultural Resources Studies within the Project Site
Survey
Year

NWIC
Study
Number

1989

11766

Theodoratus, Dorothea J., et al. Montezuma I & II
Cultural Resources. Theodoratus Cultural Research,
Fair Oaks, CA.

1980

11826

Tremaine, Kim J. An Archaeological Inspection of the
Proposed Collinsville Wind Turbine Generation Site
and Transmission Line, Solano County, California.
BioSystems Analysis, Inc., Sacramento, CA.
Archaeological Consulting and Research Services,
Inc. Preliminary Archaeological Reconnaissance of a
Proposed Petrochemical Complex in Southern Solano
County. Archaeological Consulting and Research
Services, Inc., Mill Valley, CA.
Scott, Barry. Cultural Resource Inventory Report for
the Williams Communications, Inc. Fiber Optic Cable
System Installation Project, Pittsburg to Sacramento,
California. Jones & Stokes Associates, Inc.,
Sacramento, CA.

1991

13263

1993

17517

1999

22464

Citation

Holman, Miley. Archaeological Field Inspection of the
Montezuma Hills Proposed Wind Farm Area, Solano
County, California. Holman & Associates,
San Francisco, CA.
Holman, Miley. Archaeological Literature Review and
Field Inspection of Areas 1 through 9, Montezuma
Hills, Solano County, California. Holman &
Associates, San Francisco, CA.

1987

10481

Resource(s)
Project
Identified within
Location(s) the Project Site

Northern
home run,
southern
home run
Solano 4
East,
northern
home run,
Solano 4
West
Entire

Southern
home run,
Solano 4
West
Solano 4
East

Solano 4
East

None

None

CA-SOL-33, CASOL-283H, CASOL-284H, CASOL-285H, CASOL-287H, CASOL-298H, CASOL-299H, CASOL-399H, CASOL-400H
None

None

None
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Table 3.4-1.

Cultural Resources Studies within the Project Site
Survey
Year

NWIC
Study
Number
23674

Northern
home run

P-48-0524

2001

24272

Solano 4
East,
northern
home run

P-48-0524

2005

34412

Northern
home run

None

2007

–

Solano 4
West

P-48-524

2009

–

Solano 4
West

P-48-524

2010

–

Solano 4
West

P-58-41

2010

38991

None

Scher, Naomi, and Adrian R. Whitaker.
Archaeological Survey and Geoarchaeological
Sensitivity Report for the Proposed Solano Phase 4
Wind Project, Solano County, California. Far Western
Anthropological Research Group, Inc., Davis, CA.

2016

–

Northern
home run,
southern
home run,
Solano 4
West
Southern
home run,
Solano 4
West

AECOM. Final Cultural Resources Inventory and
Evaluation Report, Sacramento Municipal Utility
District, Solano 4 Wind Project, Montezuma Hills,
Solano County, California. Sacramento, CA

2018

–

Citation

Moratto, Michael J., et al. Archaeological
Investigations PGT-PG&E Pipeline Expansion
Project, Idaho, Washington, Oregon, and California.
INFOTEC Research, Inc., Fresno, CA, and Far
Western Anthropological Research Group, Inc.,
Davis, CA.
Roark, Gabriel. Cultural Resource Inventory Report
for the High Winds, LLC’s, Proposed Wind Turbine
Project in the Montezuma Hills of Solano County,
California. Jones & Stokes Associates, Inc.,
Sacramento, CA.
Wohlgemuth, Eric. Archaeological Reconnaissance of
the Pacific Gas and Electric Company 230 kV Delta
Transmission Line Reconductoring Project, Solano,
Sacramento, and Contra Costa Counties, California.
Far Western Anthropological Research Group, Inc.,
Davis, CA.
Sacramento Municipal Utility District. Solano County,
California, Historic Resources Inventory and
Evaluation Report. Prepared by JRP Historical
Consulting, LLC.
Sacramento Municipal Utility District. Solano Wind
Project, Solano County, California, Historic Resources
Inventory and Evaluation Report Update. Prepared by
JRP Historical Consulting, LLC.
Pacific Gas and Electric Company. Collinsville Wind
Project CEQA Analysis: Hastings Adobe. Prepared by
JRP Historical Consulting, LLC.
Whitaker, Adrian R., and Phillip Kaijankoski.
Archaeological Survey and Geoarchaeological
Sensitivity Report for the Proposed PG&E Collinsville
Wind Project, Solano County, California. Far Western
Anthropological Research Group, Inc., Davis, CA.

1994

Resource(s)
Project
Identified within
Location(s) the Project Site

P-48-0949, CASOL-283H, CASOL-284H, CASOL-285H, CASOL-298H, CASOL-299H
Home run
P-48-0524,
and Solano 4 SMUD-1, SMUDEast
2, SMUD-3,
SMUD-4, SMUD5, SMUD-6

Note: NWIC = Northwest Information Center
Sources: Scher and Whitaker 2016; SMUD 2018; data compiled by AECOM in 2019 based on records search at
the Northwest Information Center, Sonoma State University,
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Table 3.4-2.
Resource
SMUD-1
SMUD-2
SMUD-3
SMUD-4
SMUD-5
SMUD-6
C-56

Cultural Resources Identified within the Project Site
Project
Location
Solano 4
East
Solano 4
East
Solano 4
East
Solano 4
East
Solano 4
West
Solano 4
West
Solano 4
West

P-48-41/
Solano 4
CA-SOL-33 West
P-48124/CASOL-283H

Solano 4
West

P-48-125/
CA-SOL284H

Solano 4
West

P-48-126/
CA-SOL285H

Solano 4
West

P-48-128/
CA-SOL287H

Solano 4
West

P-48-139/
CA-SOL298H

Solano 4
West

NRHP/CRHR
Eligibility/
Description
Significance
Livestock watering feature Recommended not
(remnant)
eligible
Basalt biface (isolate)
Recommended not
eligible
Concentration of habitation Recommended not
debris
eligible
Livestock watering feature Recommended not
(extant)
eligible
Fenceline (abandoned
Recommended not
remnant)
eligible
Ceramic plate fragments
Recommended not
(isolate)
eligible
No site description
Not relocated during
provided
2010 survey by
FWARG
Hastings’ Adobe
Nominated for
inclusion in the NRHP
under Criteria B and C
Remnant historic-era
Unevaluated; testing
homestead (possibly Knox recommended to
Marshall), with extant barn, determine NRHP
several depressions,
eligibility (Whitaker
collapsed water tower, and and Kaijankoski 2010)
artifact scatter
Remnant historic-era
Unevaluated; testing
homestead (possibly
recommended to
Charles Dadami), with old determine NRHP
well, modern well, and
eligibility (Whitaker
artifact scatter
and Kaijankoski 2010)
Historic-era structural
Unevaluated
debris and several
depressions; recorded as
the former site of the
Catholic church and a
school
Recorded (based on
Recommended not
ethnographic accounts) as eligible (Whitaker and
a historic-era homesite with Kaijankoski 2010)
very little surface evidence
remaining; site revisited
and found no evidence of
archaeological remains
Remnant historic-era
Unevaluated; testing
vegetation and fenceline
recommended to
that represent the remains determine NRHP
of the Simpson homesite;
eligibility (Whitaker
site disturbed by illegal off- and Kaijankoski 2010)
road motorcyclists

Proximity to Direct
Area of Potential
Effects
Within
140 feet east
Within
Within
Within
Within
Approximately 0.75 mile
west
Approximately 0.25 mile
southwest
Approximately 1,000 feet
west

More than 0.25 mile west

More than 0.75 mile west

Approximately 0.5 mile
southwest

Approximately 0.25 mile
southwest
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Table 3.4-2.
Resource
P-48-140/
CA-SOL299H

P-48-415/
CA-SOL399H
P-48-416/
CA-SOL400H
P-48-524

Cultural Resources Identified within the Project Site
Project
Location
Description
Solano 4 Remnant historic-era
West
vegetation that represents
the remains of the Whitman
homesite; site severely
disturbed by illegal off-road
motorcyclists
Solano 4 Remnant historic-era
West
homesite (possibly
Esperson), with structural
debris, a possible privy
location, and artifact scatter
Solano 4 Remnant historic-era
West
homesite (possibly Charles
Rice), with structural debris
and a radio tower and
gravel road on-site
Home run Historic ranch complex

NRHP/CRHR
Proximity to Direct
Eligibility/
Area of Potential
Significance
Effects
Unevaluated; testing
Approximately 0.25 mile
recommended to
southwest
determine NRHP
eligibility (Whitaker
and Kaijankoski 2010)
Unevaluated

More than 0.5 mile west

Unevaluated

Approximately 0.75 mile
west

Within

Notes: CRHR = California Register of Historical Resources; FWARG = Far Western Anthropological Research
Group, Inc.; NRHP = National Register of Historic Places
Source: Data compiled by AECOM in 2018 based on records search at the Northwest Information Center, Sonoma
State University and a review of previous investigations

Table 3.4-3.
Resource
P-48-142
P-48-981

P-48-518
P-48-519

Cultural Resources Identified within 0.5 Mile of the Project Site
Project Location
Description
Solano 4 West
Historic glass and debris, and
outhouse; site of the Episcopal church
near Collinsville
Solano 4 West
Grizzly Island Road, Collinsville Road,
and Chadbourne Road, which provide
access to the interior islands of Suisun
Marsh
Northern home
Remnant historic-era ranching- or
run, southern
farming-related buildings or structures
home run
and vegetation
Northern home
Historic-era ranch buildings and
run
residence

P-48-521

Solano 4 West

Historic-era ranch buildings and
residence

P-48-523

Northern home
run

Historic-era ranch buildings and
residence

P-48-949

Solano 4 West

Isolated handstone

NRHP/CRHR
Eligibility/Significance
Unevaluated.
Recommended not eligible.

Contributing element of the
potentially eligible Montezuma
Hills Rural Historic Landscape.
Contributing element of the
potentially eligible Montezuma
Hills Rural Historic Landscape.
Contributing element of the
potentially eligible Montezuma
Hills Rural Historic Landscape.
Contributing element of the
potentially eligible Montezuma
Hills Rural Historic Landscape.
Not eligible.

Notes: CRHR = California Register of Historical Resources; NRHP = National Register of Historic Places
Source: Data compiled by AECOM in 2018 based on records search at the Northwest Information Center, Sonoma State
University
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One archaeological study of the APE (not filed at the NWIC) that is of particular interest
is the geoarchaeological sensitivity assessment by FWARG (Scher and Whitaker 2016)
of most of the project site south of Montezuma Hills Road. That assessment concluded
that the majority of the project site is not sensitive for buried archaeological sites.
However, Scher and Whitaker (2016) suggested that areas of creeks and drainages, such
as the unnamed creek east of Talbert Lane in Solano 4 West and along Montezuma Hills
Road, have the high or highest potential for encountering buried archaeological sites
(Exhibit 3.4-1).
Several built-environment historical resource studies (not filed at the NWIC) include
information regarding previously identified and recorded historic-era resources in the
Montezuma Hills region, including the following reports all prepared by JRP Historical
Consulting, LLC:
•

Solano Wind Project, Solano County, California, Historic Resources Inventory and
Evaluation Report (SMUD 2007)

•

Solano Wind Project, Solano County, California, Historic Resources Inventory and
Evaluation Report Update (SMUD 2009)

•

Collinsville Wind Project CEQA Analysis: Hastings Adobe (PG&E 2010)

The 2007 and 2009 reports recorded two historic-era ranch clusters that are located within
the boundaries of the Solano 4 West project subarea, and the 2010 report analyzed
impacts on the historic-era adobe residence listed in the NRHP (P-48-41). All three
resources are located outside of the APE but within the project boundary.
The 2009 report also included an evaluation of a potential rural historic landscape within
the larger Montezuma Hills region, using National Register Bulletin Number 30,
“Guidelines for Evaluating and Documenting Rural Historic Landscapes,” to determine
whether the area could be considered a rural historical landscape under CRHR criteria.
The 2009 report concluded that the project study area and surrounding area are unlikely
to be a considered a rural historic landscape because of their overall loss of historic
integrity caused by wind turbine generators (WTGs), power lines, and other features that
interrupt the continuity of the historic scene and introduce ahistorical characteristics.
Known Cultural Resources
NRHP and CRHR criteria were used to evaluate the significance of the historic features
and archaeological sites. The NRHP criteria for eligibility are codified in 36 CFR 60 and
explained in guidelines published by the Keeper of the NRHP. The NRHP and CRHR are
discussed in more detail above in Section 3.4.1, “Regulatory Setting.” Eligibility for listing
in the NRHP and the CRHR rests on twin factors of significance and integrity. A resource
must have both significance and integrity to be considered eligible. Loss of integrity, if
sufficiently great, will become more important than the historical significance a resource
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Exhibit 3.4-1 Buried Archaeological Sensitivity
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may possess and render it ineligible. Likewise, a resource can have complete integrity,
but if it lacks significance, it must also be considered ineligible.
Historic-Era Built Environment
Hastings Adobe (P-48-41)
The Hastings Adobe is formally listed in the NRHP (Reference No. 72000260) and listed
in the CRHR. The property is significant under NRHP Criterion B and CRHR Criterion 2
for its association with Lansford W. Hastings, an early California pioneer and land
promoter perhaps most notable for his Emigrants’ Guide to Oregon and California, an
overland guide for would-be settlers (including the ill-fated Donner Party). The Hastings
Adobe is also significant under NRHP Criterion C and CRHR Criterion 3 as a significant
example of 19th century adobe construction. The period of significance for the Hastings
Adobe is 1846, the year of the adobe’s original construction, and the area of significance
is the theme of community planning and development, and architecture (PG&E 2010).
The adobe is located within the Solano 4 West project boundary but outside the APE for
project improvements, and is approximately 0.25 mile from the site of the nearest potential
WTG. This property is considered a historical resource for the purposes of CEQA.
P-48-524
The 2001 recordation of this historic-era ranch complex described the property as a
contributing element to the potentially eligible Montezuma Hills Rural Historic Landscape,
but neither the landscape nor the property as an individual resource was evaluated for
listing in the NHRP or CRHR. This ranch property does not appear eligible for listing under
NRHP Criterion A and CRHR Criterion 1 because it is not associated with events that
have made a significant contribution to broad patterns of history. It also is not associated
with individuals significant at the local, regional, or national level (Criteria B/2). The site
does not imbue those distinctive characteristics of a type, period, or method of
construction, nor does it reflect the work of a master craftsman or reflect high artistic value
(Criteria C/3). It is not likely to yield any additional important information about our history
(Criteria D/4). In addition, the site does not retain historical integrity based on review of
historic aerial imagery.
Ranch Complex 1
The 2007 and 2009 recordation and evaluations of this ranch complex flanking Talbert
Lane did not meet any of the NRHP or CRHR criteria. In addition to lacking historic
significance, the property was found to have suffered a loss of historic integrity. Since
2009, buildings and structures have been removed from the complex, which has left the
barn and two small sheds as the property’s only extant built-environment resources,
resulting in a further loss of historic integrity (SMUD 2007, 2009).
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Ranch Complex 2
The 2007 and 2009 recordation and evaluations of this abandoned ranch complex did not
meet any of the NRHP or CRHR criteria. In addition to lacking historic significance, the
property was found to have suffered a loss of historic integrity. Since 2009, buildings and
structures have been removed from the complex, which has left the barn and two small
sheds as the property’s only extant built-environment resources, resulting in a further loss
of historic integrity (SMUD 2007, 2009).
Montezuma Hills Rural Historic Landscape
A 2009 historic resources study of the Montezuma Hills region concluded that the
surrounding area is unlikely to be a considered a rural historic landscape, because of the
overall loss of integrity caused by WTGs, power lines, and other features that interrupted
the continuity of the historic scene and introduced ahistorical characteristics. Since 2009,
additional WTGs have been installed throughout the Montezuma Hills region, including
east of Solano 4 West and south of Solano 4 East, further affecting the setting (SMUD
2009).
Archaeological and Historic-Era Resources
The following discussion summarizes documented resources by project element within
the project site. Temporary site numbers SMUD-1, SMUD-2, SMUD-3, SMUD-4, SMUD5, and SMUD-6 were documented by AECOM cultural resources staff in 2018. SMUD-4
is an actively used watering location for livestock and consists of a metal cattle water
trough, galvanized steel water tank, and concrete pad with modern pump and electrical
service. Historic-era aerial photographs and topographic quadrangle maps revealed that
SMUD-4 is a modern feature erected after 1993 (NETR 1993); therefore, this resource
will not be discussed further.
An isolated basalt projectile point (SMUD-2) was identified within Solano 4 East
approximately 140 feet outside the direct APE. However, none of the identified historicera resources embody a distinctive type of construction, and they do not appear to have
the potential to yield information important in history. In addition to lacking historic
significance, the historic-era resources lack integrity, given their deterioration and
alteration. Thus, no historic properties (NRHP) or historical resources (CRHR) were
identified within the direct APE.
Solano 4 East
SMUD-1
SMUD-1 consists of the structural remains of an old water pump/cistern and a low-density
artifact scatter, located on the south bank of an unnamed waterway on the north side of
Toland Lane. The structural remains consist of finished lumber, two concrete
slabs/foundation fragments, corrugated metal, one red (common) brick and one fire brick,
and one fragment of flat, aqua-colored glass. A 1-inch-diameter threaded pipe was
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observed among the structural remains. The pipe appeared to be oriented toward the
creek and likely acted as part of a water-delivery system. A length of an approximately 6inch-diameter flexible polyvinyl chloride (PVC) pipe was also observed near the metal
pipe. Two “Square D,” 60-ampere breaker boxes were observed within the structural
remains. The structural remains appear to be similar to those in other nearby areas where
cattle are watered (see SMUD-4). The electrical breaker boxes would have been used to
pump water into a tank or cistern. Schneider Electric has listed the trademark “Square D”
on conduit boxes and switches since 1917, and the trademark is still in use today
(Schneider Electric 2018).
Several artifacts were identified in the vicinity of the structural remains: three fragments
of cobalt-colored glass (less than 1 inch); one fragment of curved, aqua-colored glass;
and two curved, colorless glass fragments. Two 21-inch-diameter, ferrous metal, concave
“disks” with 6-inch openings in the center were also observed. These are likely the
remains of worn-out tilling equipment used to disk the fields.
In addition to the artifact deposit and structural remains, two 12-inch-diameter fragments
of concrete post foundations were identified approximately 15 feet southeast of the
location of the structural remains. The materials at SMUD-1 appear to be a mixture of
mid-20th-century and modern materials associated with farming and ranching.
SMUD-3
SMUD-3 is a moderately dense historic-era artifact deposit located on a disked, eastfacing hillside, approximately 68 feet upslope from Montezuma Hills Road. The artifact
deposit consists of highly fragmentary ceramics, glass (vessel) fragments, and metal
hardware. Ceramics include 15 fragments of nondiagnostic white improved earthenware
and two fragments of brown glazed earthenware. The glass fragments include three
green, eight aqua, and three amethyst-colored sherds. The metal fragments include two
railroad spikes, 10 cast iron brackets/hooks, and several fragments of miscellaneous
scrap metal. Although diagnostic artifacts are largely absent, the materials identified
suggest an age range from the late 19th to early 20th century.
Because the field has been disked, it is unlikely that the artifacts are in situ. However, the
artifacts were found concentrated in one primary location, intermixed and even embedded
in the disked dirt, as opposed to just overlying the dirt. This finding indicates that the
artifacts were likely in this general location when the field was disked. Sparse artifacts
were identified as far as 145 feet north of the primary deposit. These artifacts may have
been relocated across the landscape during disking. A review of historic-era maps and
aerial photographs does not indicate that a structure was ever recorded in this location;
thus, determining association is difficult.
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Solano 4 West
SMUD-5
SMUD-5 is an abandoned northeast-southwest trending fence line. Only a small portion
of the fence lies within the APE. The fence consists of upright square posts generally
4 feet high; some posts have been augmented by and stabilized using standard two-byfours. The barbed wire connecting the posts has mostly been removed. All visible nails
are wire cut. A concrete fence pier was found in a dry swale on the east edge of Solano 4
West. In aerial photographs, it appears that this feature is in line with SMUD-5, so it was
included as part of this resource.
The fence line, located in the southeast quarter of the northwest quarter of Section 25, is
likely associated with the ranch property acquired by John Kierce from Lindsay Powell
Marshall Sr. in 1880, when Marshall divested some of his lands to Kierce and Edward
Jenkins (Gregory 1912; Theodoratus et al. 1980:131). John and his wife Ann (O’Loughlin)
Kierce (also Kerce, Kearce), were natives of Ireland who emigrated to the United States
sometime in the early 1860s (U.S. Census Office 1900). John and Ann appear in the 1870
U.S. Census as residents of Denverton, northwest of the APE, in Solano County; John is
listed as a farmer with real estate valued at $3,600 (U.S. Census Office 1870). When
John drowned in Collinsville in January 1893 (Solano County 1915) while tending to his
business interests in the area (San Francisco Call 1893a), this property passed to Ann
and her four remaining living children, Francis, Mary (Griffin), Veronica, and Theresa.
The eldest daughter, Mary, and her husband Stephen Griffin were Collinsville residents
at the time of John’s death (San Francisco Call 1893a; Woodland Daily Democrat 1893),
while Francis (Frank) was a patent attorney living in Oakland (San Francisco Call 1893b).
The remaining members of the Kierce family were residents of San Francisco (San
Francisco Call 1893a).
This property has maintained (roughly) its 1890 borders and acreage into the 21st
century. In about 1912, the U.S. government acquired a small portion of the parcel in the
south through eminent domain, for the purpose of widening the mouth of the Sacramento
River to improve navigation (Herbert and Kennedy 2007; San Francisco Call 1911;
Solano County 1890, 1915, 2018).
SMUD-6
SMUD-6 is a broken, 9-inch-diameter, white improved earthenware dinner plate. Two
pieces were identified. The rim is scalloped and the brim is decorated with a blue floral
and geometric decal pattern. The base of the plate has a green mark reading “中国唐山
[China Tangshan]/Made in China,” surrounded by a green ribbon. Tangshan was a major
center of ceramics in China in the 20th century (Koh 2014). This mark may date to the
1960s or 1970s (eBid 2018; Nillson 2018). The plate was found in a dry swale within what
was once Edward Jenkins’ property, more recently belonging to James W. Roberts
(Herbert and Kennedy 2007). No other artifacts were found in the vicinity.
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CA-SOL-283H, P-48-000124
Historic-era archaeological site CA-SOL-283H was originally recorded by Crist and Peeler
(1980) as part of the larger survey by Theodoratus et al. (1980). As recorded, the site
includes a barn with a footprint of 65 feet by 65 feet; a row of eucalyptus trees; a scattering
of pepper and fruit trees; three depressions, two of which may be privies and the third a
cellar; and the remains of a water storage tank. Recorded artifacts associated with the
site include cut nails, porcelain fragments, metal hoops for a wooden water tank, and
other fragments of glass and metal. Local informants told Crist and Peeler (1980) that a
two-story house had previously stood over the largest of the three depressions noted at
the site. The site’s location matches a home marked on the Thompson and West 1877
map of the area. Whether the reported house represented this original structure is
unclear, but it is possible that artifacts from the late 19th century are buried in and around
the site.
The site was revisited for the study by Whitaker and Kaijankoski (2010). The site
appeared to be as originally recorded. The eucalyptus windbreak was intact and the barn
standing. The barn was found to be in a state of disrepair and the rest of the site was
being used as part of a larger parcel to graze sheep. Water tower debris and the
southernmost depression were relocated; a small depression that might represent the
privy was recorded, but was obscured by weeds during the current field effort. Bricks,
ceramics, metal, and glass debris were spread over the area, particularly around the
pepper tree recorded on the site map. An axle, likely related to agricultural activities, was
under the pepper tree as well.
CA-SOL-284H, P-48-000125
Archaeological site CA-SOL-284H was recorded by Crist and Peeler (1980) as consisting
of a scattering of crockery fragments, the remains of a septic tank, and a light scatter of
brick and glass fragments within a small grove of eucalyptus trees. Features recorded at
the site included a “wood covered hole” and a septic tank depression. The site is recorded
as the “possible Charles Dadami homesite” as recorded on the Thompson and West 1877
map (Crist and Peeler 1980).
The site was visited by FWARG archaeologists in 2010 (Whitaker and Kaijankoski 2010).
The pipe and wood-covered hole recorded on the site map were relocated and
photographed. The location of the septic tank was not recorded on the original site map
and could not be located during the current field effort. The artifacts recorded by Crist and
Peeler (1980) could not be found, either, although visibility on the site was poor because
of overgrown grass and debris from the eucalyptus trees.
CA-SOL-285H, P-48-000126
Site CA-SOL-285H was recorded by Maniery et al. (1980a) as the former site of a Catholic
church and school present on historical maps, located on a knoll at the intersection of
Collinsville Road and Stratton Lane. Maniery et al. (1980a) noted four depressions, one
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of which was a privy that contained remnant plumbing and considerable scattered
wooden debris. Additional debris was found in the vicinity, including lumber planks and
arches, round and square nails, metal drain pipes, ceramic drainage pipes, concrete,
glass, and ceramic fragments.
CA-SOL-298H, P-48-000139
Site CA-SOL-298H was recorded as a historic-era homesite characterized by numerous
objects such as various porcelain fragments, glass fragments, and a rectangular concrete
slab (Gebhardt et al. 1980). Other artifacts recorded in 1980 included cast iron fragments,
a pen knife fragment, a door hinge, and tin cans and bottles that postdate 1930. Gebhardt
et al. (1980) refer to the homestead as the Simpson House.
FWARG archaeologists visited the site in 2010 (Whitaker and Kaijankoski 2010). The only
features recorded in 1980 that could be relocated were the eucalyptus and pepper trees
and the north-south trending fence line. Several pieces of concrete were found within the
recorded site boundaries and may represent the recorded concrete slab. Some posts
from an east-west trending fence line were noted, but the fence is no longer standing. A
conversation with a local rancher who leases the property revealed that a large amount
of disturbance and possible modification of the site area had occurred during the prior 5
years when the property was used illegally by off-road motorcyclists. A large number of
recent shotgun shells were also noted in and around the site, indicating impacts from
hunting or target practice in recent years. It is not surprising, therefore, that historic-era
artifacts could not be relocated.
CA-SOL-299H, P-48-000140
Site CA-SOL-299H was recorded by Maniery et al. (1980b) as a historic-era homesite
characterized by several features including a possible well, and historic-era artifacts
including bottle glass, porcelain, metal, tin, and aluminum fragments. In addition, a
narrow, rectangular plank-lined subsurface pit with sewer pipe was found surrounded by
four vertical 4-inch by 4-inch boards. The site was recorded as the Whitman house site.
FWARG archaeologists visited the site in 2010 (Whitaker and Kaijankoski 2010). Only the
pepper trees noted on the site record could be relocated. It appears that large-scale
earthmoving has heavily affected the site since it was initially recorded in 1980. Impacts
included three large excavations, consistent with the information provided by a local
rancher regarding off-road motorcycle damage on the property. The depression mapped
in 1980 was not apparent and may have been filled in with earth from the excavated
areas. It appears that little of the original site deposit is left, although some subsurface
artifacts may be present.
CA-SOL-33, P-48-000041, Hastings Adobe
Site CA-SOL-33 is the only prehistoric site identified in the records search area, at the
southwest margin of the APE. Although it seems that CA-SOL-33 and the Hastings Adobe
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do not overlap, the NWIC has associated the two, and it seems that the location of the
Hastings Adobe is used to approximate the location of CA-SOL-33. These sites are
located outside of the 2010 survey area (Whitaker and Kaijankoski 2010).
Site CA-SOL-33 was recorded by Elsasser (1956) based on an account by a local resident
who stated that people “used to collect arrowheads there.” However, Elsasser notes that
the site may have already been destroyed, as he could find no evidence of prehistoric
occupation in the sandy soil in the purported location. The location plotted for this site is
an “approximate location” and the site is not mentioned in any subsequent studies, nor
are there any site record updates.
P-48-128/CA-SOL-287H
Site P-48-128/CA-SOL-287H was recorded by Maniery et al. (1980a) as a historic-period
homesite with very little surface evidence remaining. The site was recorded based on oral
history accounts of a house on the location. All that was recorded in 1980 were three
fragments of ceramics, some cut nails, and burned boards.
FWARG archaeologists visited the site on August 31, 2010. No evidence of
archaeological remains was found at the site, which had recently been disked. The area
is flat, and therefore could have served as a homestead site; however, there does not
appear to be any archaeological evidence to support the historical accounts. Because the
resource was minimal in the first place, and subsequent farming activity apparently
removed the sparse evidence of possible historic-era occupation, FWARG concluded that
the site is not eligible for inclusion in the NRHP and CRHR. No further management of
this resource was recommended.
P-48-415/CA-SOL-399H
Site P-48-415/CA-SOL-399H was documented in 1980 by G. Maniery, C. Peeler, and
R. Ambro, and was described as possibly being the remains of the Esperson homesite.
The site was described as consisting of a eucalyptus tree, a palm tree stump, a wooden
gate on Stratton Lane, a privy location, a scattering of lumber, and two possible refuse
deposits. Observed artifacts consist of green, brown, and blue glass fragments; brick
fragments; tin cans; a car tire; crockery fragments; two metal tea kettles; and a wagon
wheel hoop.
P-48-416/CA-SOL-400H
Site P-48-416/CA-SOL-400H was documented in 1980 by G. Maniery, C. Peeler, and
R. Ambro, and was described as possibly being the remains of the Charles Rice
homesite. Observed features consist of a cellar hole and three depressions, one of which
has a considerable scatter of bricks within and surrounding the depression. Observed
artifacts consist of lumber planks with square nails, and a metal pipe segment.
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Tribal Cultural Resources
On behalf of SMUD, AECOM requested a search of the Sacred Lands File database for
the project site. In a letter dated May 15, 2018, the NAHC indicated that its files do not
include records of any sacred lands or other Native American traditional cultural
properties in the immediate project vicinity. The NAHC stated that local tribes and
individuals should be consulted regarding the presence of traditional cultural resources
within or near the project site.
As stated previously in Section 3.4.1, “Regulatory Setting,” AB 52 applies to those
projects for which a lead agency issued an NOP of an EIR or notice of intent to adopt a
negative declaration or mitigated negative declaration on or after July 1, 2015. The
specific details of the consultations are confidential under California law; however,
communication between the tribes and SMUD for this project is summarized below.
In accordance with PRC Section 21080.3.1(b), SMUD sent letters to the lone Band of
Miwok Indians, United Auburn Indian Community of the Auburn Rancheria (UAIC),
Cortina Band of Indians, Yocha Dehe Wintun, and Wilton Rancheria on March 29, 2018.
This letter also requested that the groups contact SMUD if they desired to consult in
accordance with AB 52. Letters to the Cortina Band of Indians and the Yocha Dehe
Wintun were re-sent to the correct post office box address on April 5, 2018. To date, these
two groups have not responded.
SMUD received a letter from the UAIC dated April 24, 2018, requesting consultation on
the Solano 4 Wind Project, including a conference call to discuss the project. SMUD
proposed various meeting dates in an e-mail message to the U.S. Army Corps of
Engineers on May 16, 2018. As requested, SMUD provided the UAIC with an electronic
copy of the Archaeological Survey and Geoarchaeological Sensitivity Report for the
Proposed Solano Phase 4 Wind Project, Solano County, CA on May 24, 2018, and
e-mailed the UAIC a request to indicate its meeting availability. A follow-up e-mail
message was sent to the UAIC on June 20, 2018, requesting availability for a conference
call.
On July 20, 2018, the UAIC responded in an e-mail message stating that it would like to
close consultation for this project, provided that the UAIC-recommended mitigation
measures are incorporated into the environmental and planning documents. These
measures address worker awareness training, a post–ground disturbance site visit, and
inadvertent discoveries. In addition, the UAIC asked SMUD to notify Tribal Historic
Preservation Officer Matthew Moore (THPO@auburnrancheria.com) should an
inadvertent discovery of TCRs occur, and to confirm that the mitigation measures will be
included in the environmental document and the adopted mitigation monitoring and
reporting program. The UAIC also requested that this correspondence become a part of
the project record and that SMUD provide the UAIC with a copy of the final environmental
document. SMUD confirmed the mitigation language with the UAIC and closed
consultation on February 21, 2019.
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The Wilton Rancheria did not reply to the request letter sent in March; however, SMUD
met with Wilton Rancheria representative Ed Silva on December 18, 2018, at a
reoccurring monthly meeting to discuss SMUD projects. Ammon Rice of SMUD informed
Mr. Silva of the Solano 4 Wind Project, stated that a letter inquiring about AB 52
consultation had been sent, and noted that SMUD had not received a reply from the
Wilton Rancheria. Mr. Silva stated that the Wilton Rancheria would be interested in
consulting on the project.
SMUD met with Antonio Ruiz and Troy Hatch from the Wilton Rancheria on January 24,
2019, during a reoccurring monthly meeting to discuss SMUD projects. Ammon Rice of
SMUD informed Mr. Ruiz and Mr. Hatch of the Solano 4 Wind Project and provided a
copy of the NOP for the project. An NOP had also been sent via regular mail. A copy of
the NOP and correspondence received in response to the NOP is found in the scoping
report (Appendix A). Mr. Ruiz stated that TCRs are present near the river and that the
Wilton Rancheria was interested in consulting on the project. Subsequently, Ammon Rice,
SMUD representative, conducted a site visit with Antonio Ruiz of Wilton Rancheria. Mr.
Ruiz. Mr. Ruiz asked that the EIR include a description of the Ompin site located south of
the Solano 4 West site. Due to the concentration of sensitive sites around the project
area, and the longevity of habitation, and the dynamic nature of that habitation, Wilton
Rancheria requested to be kept apprised of any discoveries made during the life of the
proposed project.
3.4.3.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
The analysis is also informed by the provisions and requirements of federal, state, and
local laws and regulations that apply to cultural resources.
Section 21083.2 of the State CEQA Guidelines defines “unique archaeological resource”
as an archeological artifact, object, or site about which it can be clearly demonstrated
that, without merely adding to the current body of knowledge, there is a high probability
that it meets one or more of the following CRHR-related criteria:
(1) Contains information needed to answer important scientific research questions
and that there is a demonstrable public interest in that information.
(2) Has a special and particular quality, such as being the oldest of its type or the best
available example of its type.
(3) Is directly associated with a scientifically recognized important prehistoric or
historic event or person.
An impact on a “nonunique resource” is not a significant environmental impact under
CEQA (State CEQA Guidelines, Section 15064.5[c][4]). If an archaeological resource
qualifies as a resource under CRHR criteria, then the resource is treated as a unique
archaeological resource for the purposes of CEQA.
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PRC Section 21074 defines TCRs as “sites, features, places, cultural landscapes, sacred
places, and objects with cultural value to a California Native American Tribe” that are
listed or determined eligible for CRHR listing, listed in a local register of historical
resources, or otherwise determined by the lead agency to be a tribal cultural resource.
Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact on archaeological, historical, and TCRs if it would:
•

cause a substantial adverse change in the significance of a historical resource
pursuant to Section 15064.5;

•

cause a substantial adverse change in the significance of an archaeological
resource pursuant to Section 15064.5;

•

disturb any human remains, including those interred outside of dedicated
cemeteries; or

•

cause a substantial adverse change in the significance of a tribal cultural resource
as defined in PRC Section 21074.

Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issue will not be discussed further in the impact analysis.
Substantial adverse change in the significance of a historical resource within the
direct area of potential effects
As described above, no historical resources were identified in the direct APE. Four
historic-era archaeological resources were identified during the field survey:
•

SMUD-5 (abandoned fence line)

•

SMUD-6 (isolate ceramic plate)

•

SMUD-3 (concentration of habitation debris)

•

SMUD-1 (remnant livestock watering feature)

All of these historic-era resources, identified within the direct APE, date to the 20th century
and do not appear to be associated with any significant events or individuals important in
the history of the Montezuma Hills, Solano County, or California. Similarly, none of the
identified historic-era resources embody a distinctive type of construction, and they do
not appear to have the potential to yield information important in history. In addition to
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lacking historic significance, the historic-era resources lack integrity, given their
deterioration and alteration. Thus, no historic properties (NRHP) or historical resources
(CRHR) were identified within the direct APE.
Resource P-48-524, Ranch Complex 1, Ranch Complex 2, and the potential Montezuma
Hills Rural Historic Landscape were evaluated and found ineligible for listing in the CRHR
or NRHP. As a result, these resources would not be considered significant for the
purposes of CEQA.
Therefore, project construction and operation would have no direct impact on historical
resources within the direct APE. For these reasons, this issue will not be discussed further.
Potential indirect effects on the Hastings Adobe, a historical resource located outside of
the direct APE, are discussed in Impact 3.4-4, below.
Impact Analysis
Impact 3.4-1: Impacts on unique archaeological resources.
Previous investigations resulted in the documentation of four archaeological resources, a
ranch complex, and the potential Montezuma Hills Rural Historic Landscape. These
resources have been evaluated for the NRHP and CRHR but do not appear to be eligible;
therefore, they are not considered unique archaeological resources. However, projectrelated ground-disturbing activities could result in the discovery of or damage to as-yet
undiscovered archaeological resources as defined in Section 15064.5 of the State CEQA
Guidelines. This impact would be potentially significant.
A geoarchaeological sensitivity assessment for most of the project site south of
Montezuma Hills Road concluded that sensitivity for buried archaeological sites on the
site is limited to very narrow areas along creeks and drainages, such as the unnamed
creek east of and parallel to Talbert Lane in Solano 4 West, and along the
Montezuma Hills.
Therefore, preconstruction activities or ground disturbance during the construction period
could encounter previously undiscovered or unrecorded archaeological sites and
materials. These activities could damage or destroy previously undiscovered
archaeological resources. This impact would be potentially significant.
Mitigation Measure 3.4-1a: Avoid or conduct subsurface testing and/or
monitoring during construction in areas with high potential for the presence of
buried archaeological sites.
The construction contractor shall avoid conducting ground-disturbing activities in the few
locations within the direct APE that have high or the highest potential for buried
archaeological sites. If these areas cannot be avoided and project-related ground
disturbance in those areas would be sufficiently deep that they could encounter buried
archaeological resources, then additional actions may be necessary to mitigate any

Page 3.4-33

Solano 4 Wind Project EIR

July 2019

impacts on as-yet unidentified buried resources. These minimization efforts could include
conducting subsurface testing before project construction and/or monitoring during the
construction period.
Mitigation Measure 3.4-1b: Prior to the start of construction, SMUD shall provide worker
awareness training to the construction contractor and SMUD’s project superintendent
regarding the potential for cultural and tribal cultural resources that could be encountered
during ground disturbance, the regulatory protections afforded to such finds, and the
procedures to follow in the event of discovery of a previously unknown resource, including
notifying SMUD representatives. SMUD shall invite representatives of UAIC to
periodically inspect the active areas of the project, including any soil piles, trenches, or
other disturbed areas. UAIC shall be notified at least 48 hours prior to start of construction.
In the event that tribal representatives or construction workers find evidence of potential
tribal cultural resources, the procedures identified in Mitigation Measure 3.4-1c and 3.42 shall be implemented.
Mitigation Measure 3.4-1c: Halt ground-disturbing activity upon discovery of
subsurface archaeological features.
If any prehistoric or historic-era subsurface archaeological features or deposits, including
locally darkened soil (“midden”), that could conceal cultural deposits are discovered during
construction, all ground-disturbing activity shall cease within 100 feet of the resource(s)
discovered. A qualified cultural resources specialist and Native American representatives
and monitors from culturally affiliated Native American Tribes shall assess the significance
of the find and make recommendations for further evaluation and treatment as necessary.
These recommendations shall be documented in the project record. For any
recommendations made by interested Native American Tribes that are not implemented,
the project record shall provide a justification explaining why the recommendation was not
followed.If the qualified archaeologist determines the find to be significant (because the find
constitutes either a historical resource, a unique archaeological resource, or a tribal cultural
resource), and if an adverse impact on a TCR, unique archaeology, or other cultural
resource occurs, then SMUD shall consult with interested Native American groups and
individuals regarding mitigation contained in PRC Sections 21084.3(a) and 21084.3(b) and
State CEQA Guidelines Section 15370. Potential mitigation measures developed in
coordination with interested Native American groups may include:
•

preservation in place (the preferred manner of mitigating impacts on archaeological
sites),

•

archival research,

•

replacement of cultural items for educational or cultural purposes,

•

preservation of substitute TCRs or environments and/or subsurface testing, or

•

contiguous block unit excavation and data recovery (when it is the only feasible
mitigation, and pursuant to a data recovery plan).
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Significance after Mitigation
Mitigation Measure 3.4-1a requires identification of buried archaeological resources
before project implementation and/or monitoring of such resources during construction,
which would minimize the impacts and potential for destruction of the resources during
project implementation. Mitigation Measure 3.4-1b requires that professionally accepted
and legally compliant procedures be followed in case previously undocumented
significant archaeological resources are discovered. Therefore, implementing these
mitigation measures would reduce impacts on buried archaeological resources to a lessthan-significant level.
Impact 3.4-2: Impacts on tribal cultural resources.
Consultation with the Wilton Rancheria is ongoing and could result in the identification of
TCRs as described under AB 52 and PRC Section 21074. Because consultation has not
yet been completed, this impact would be potentially significant.
During reoccurring monthly meetings, SMUD held discussions with the Wilton Rancheria
regarding the potential for the presence of tribal cultural resources on and around the
project site. Wilton Rancheria is aware of several highly sensitive areas within the projects
general location. Due to the concentration of sensitive sites around the project area, and
the longevity of habitation, and the dynamic nature of that habitation, Wilton Rancheria
requested to be kept apprised of any discoveries made during the life of the proposed
project.,
No unique archaeological resources have been identified on the project site and the
NAHC Sacred Lands Database search was negative. However, AB 52 consultation has
not yet been completed. Therefore, TCRs may exist at the project site and could be
affected by the project. This impact would be potentially significant.
Mitigation Measure 3.4-2: Native American consultation.
SMUD concluded consultation with the UAIC and Wilton Rancheria under AB 52.
If TCRs are identified that have the potential to be adversely affected by the project,
SMUD shall notify Tribal Historic Preservation Officers Matthew Moore
(THPO@auburnrancheria.com) and Ralph Hatch (rhatch@wiltonrancheria-nsn.gov), and
SMUD will develop mitigation measures in consultation with interested Native American
groups and individuals to minimize those impacts. These mitigation measures could
include the following or equally effective mitigation measures (as identified in PRC
Section 21084.3):
(1) Avoidance and preservation of the resources in place, including but not limited to
planning and construction to avoid the resources and protect the cultural and
natural context, or planning greenspace, parks, or other open space, to incorporate
the resources with culturally appropriate protection and management criteria.
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(2) Treating the resource with culturally appropriate dignity, taking into account the
tribal cultural values and meaning of the resource, including but not limited to the
following:
(A) protecting the cultural character and integrity of the resource;
(B) protecting the traditional use of the resource; or
(C) protecting the confidentiality of the resource.
(3) Permanent conservation easements or other interests in real property, with
culturally appropriate management criteria for the purposes of preserving or
utilizing the resources or places.
(4) Protecting the resource.
(5) Preserving substitute TCRs, resources, or environments.
Significance after Mitigation
Mitigation Measure 3.4-2 requires that tribal consultation be completed, and that
mitigation measures be developed and implemented for any TCRs identified during
consultation that have the potential to be adversely affected by the project. Therefore,
implementing this mitigation measure would reduce impacts on TCRs to a less-thansignificant level.
Impact 3.4-3: Impacts on previously unidentified human remains.
Excavation during project construction could disturb previously undiscovered human
remains. This impact would be potentially significant.
Project construction would involve grading, trenching, excavation, soil stockpiling, and
other earthmoving activities. There has been no indication that the area has been used
for human burials in the recent or distant past; therefore, human remains are unlikely to
be encountered. However, in the unlikely event that human remains are discovered during
subsurface activities, they could be inadvertently damaged. Therefore, this impact would
be potentially significant.
Mitigation Measure 3.4-3: Halt ground-disturbing activity upon discovery of
human remains.
If human remains are discovered during any demolition/construction activities, potentially
damaging ground-disturbing activities within 100 feet of the remains shall be halted
immediately, and SMUD will notify the Solano County coroner and the NAHC
immediately, according to PRC Section 5097.98 and Section 7050.5 of the California
Health and Safety Code. If the remains are determined by the NAHC to be Native
American, the guidelines of the NAHC shall be followed during the treatment and
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disposition of the remains. SMUD will also retain a professional archaeologist with Native
American burial experience to conduct a field investigation of the specific site and consult
with the Most Likely Descendant, if any, identified by the NAHC. Following the coroner’s
and NAHC’s findings, the archaeologist and the NAHC-designated Most Likely
Descendant shall determine the ultimate treatment and disposition of the remains and
take appropriate steps to ensure that additional human interments are not disturbed. PRC
Section 5097.94 identifies the responsibilities for acting upon notification of a discovery
of Native American human remains.
Significance after Mitigation
Mitigation Measure 3.4-3 requires the performance of professionally accepted and legally
compliant procedures in case of the discovery of human remains. Therefore,
implementing this mitigation measure would reduce impacts associated with human
remains to a less-than-significant level.
Impact 3.4-4: Indirect impacts on a historical resource.
The Hastings Adobe (a historical resource listed in the NRHP and CRHR) is located outside
of the project’s direct APE. Project-related construction vibration and visual effects would
not result in an indirect substantial adverse change. This impact would be less than
significant.
The project would involve constructing new gravel access roads and WTGs at sites at
least 0.25 mile northeast and less than 0.75 mile northwest of the Hastings Adobe, a
historical resource listed in the NRHP and CRHR. At these distances, these project
activities have no potential to cause a direct adverse change to the Hastings Adobe
because they would not result in the physical destruction or material alteration of the
historical resource. Because of its general proximity to the historical resource, however,
the project does have the potential to cause indirect adverse changes to the building.
These indirect adverse changes include potential changes caused by construction or
operational vibration and the introduction of visual changes to the setting of the historical
resource.
Constructing a new gravel access road would not cause a substantial adverse change to
the resource. The approximately 20-foot-wide road would not introduce new visual
elements to the immediate viewshed of the resource because it would be at grade and
similar to the existing gravel corridors throughout the area.
The rural setting of the Montezuma Hills surrounding the Hastings Adobe is a characterdefining feature of the property (PG&E 2010); however, this setting has already been
compromised by the placement of WTGs in the general vicinity to the north, northeast,
and northwest of the historical resource (see Exhibit 3.1-1 in Section 3.1, “Aesthetics,” for
existing conditions from the Hasting Adobe). The proposed project would diminish this
rural setting further with the construction of additional WTGs at Solano 4 West and Solano
4 East. Solano 4 West includes strings of WTGs in the southern portion of the project
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area along the crest of the hillside 0.25 mile north of the historical resource. WTGs are
currently visible from the Hastings Adobe; however, the WTGs that are proposed by the
project would be closer and taller, and therefore far more intrusive to the visual setting
(see Exhibit 3.1-1 in Section 3.1 of this EIR for simulated conditions from the Hasting
Adobe). Still, the integrity of the historic setting in the vicinity of the Hastings Adobe has
already been diminished with the construction of WTGs throughout the viewshed.
Therefore, the indirect visual impact of the project on the Hastings Adobe would be less
than significant.
Mitigation Measures
No mitigation is required.
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3.5. Geology, Soils, Paleontological Resources, and Mineral Resources
This section describes the existing geologic conditions of the project site, including
geology, soils, seismicity, paleontological resources, and mineral resources, and
analyzes potential impacts of implementing the project. Regulations and guidelines
established by federal, state, and local jurisdictions provide the regulatory background
that guides the assessment of potential environmental effects on these resources. The
potential environmental effects of soil erosion on water quality and other stormwater
issues are addressed in Section 3.8, “Hydrology and Water Quality.”
3.5.1.

Regulatory Setting

Federal
Earthquake Hazards Reduction Act
In October 1977, the U.S. Congress enacted the Earthquake Hazards Reduction Act of
1977 (United States Code Title 42, Sections 7701–7706) to reduce risks to life and
property from future earthquakes in the United States. To accomplish this, the act
established the National Earthquake Hazards Reduction Program (NEHRP). The mission
of NEHRP includes improved understanding, characterization, and prediction of hazards
and vulnerabilities; improved building codes and land use practices; risk reduction
through post‐earthquake investigations and education; development and improvement of
design and construction techniques; improved mitigation capacity; and accelerated
application of research results. The NEHRP designates the Federal Emergency
Management Agency as the lead agency of the program and assigns several planning,
coordinating, and reporting responsibilities. Other NEHRP agencies include the National
Institute of Standards and Technology, National Science Foundation, and U.S. Geological
Survey.
National Pollutant Discharge Elimination System
Under Section 402 of the Clean Water Act (CWA), the National Pollutant Discharge
Elimination System (NPDES) controls water pollution by regulating point sources of
pollution to waters of the United States. The State Water Resources Control Board
(SWRCB) administers the NPDES permit program in California. Projects that disturb 1
acre or more of soil must obtain coverage under the state’s NPDES General Permit for
Discharges of Storm Water Associated with Construction Activity. The entity
implementing any such project must develop and implement a storm water pollution
prevention plan (SWPPP) that provides specific construction-related best management
practices (BMPs) to prevent soil erosion and loss of topsoil. Regulations regarding water
pollution caused by erosion are discussed further in Section 3.8, “Hydrology and Water
Quality.”
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Paleontological Resources
No federal plans, policies, regulations, or laws pertaining to paleontological resources are
applicable.
Mineral Resources
No federal plans, policies, regulations, or laws pertaining to mineral resources are
applicable.
State
Alquist-Priolo Earthquake Fault Zoning Act
The goal of the Alquist-Priolo Earthquake Fault Zoning Act of 1972 (Alquist-Priolo Act)
(Public Resources Code Sections 2621–2630) is to reduce the risk to life and property
from surface fault rupture during earthquakes by regulating construction in active fault
corridors. The act defines criteria for identifying active faults, giving legal support to terms
such as “active” and “inactive,” and establishes a process for reviewing building proposals
in earthquake fault zones.
Under the Alquist-Priolo Act, faults are zoned and construction along or across
earthquake fault zones is strictly regulated if the fault zones are “sufficiently active” and
“well-defined.” A fault is considered sufficiently active if one or more of its segments or
strands shows evidence of surface displacement during Holocene time (defined for
purposes of the act as within the last 11,000 years), or if its trace is clearly detectable by
a trained geologist as a physical feature at or below the earth’s surface. A fault is
considered well defined if its trace can be clearly identified by a trained geologist at the
ground surface or in the shallow subsurface, using standard professional techniques,
criteria, and judgment.
Before a project can be permitted in a designated Alquist‐Priolo Earthquake Fault Zone,
the city or county in which the project would be located must require a geologic
investigation demonstrating that proposed buildings would not be constructed across
active faults. The law addresses only the hazard of surface fault rupture and is not
directed toward other earthquake hazards.
Seismic Hazards Mapping Act
The goal of the Seismic Hazards Mapping Act of 1990 (Public Resources Code Sections
2690 through 2699.6) is to reduce damage caused by earthquakes. While the AlquistPriolo Act addresses surface fault rupture, the Seismic Hazards Mapping Act addresses
other earthquake-related hazards, including ground shaking, liquefaction, and seismically
induced landslides.
The provisions of the Seismic Hazards Mapping Act are similar in concept to those of the
Alquist-Priolo Act: The State of California is charged with identifying and mapping areas
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at risk of strong ground shaking, liquefaction, landslides, and other corollary hazards, and
cities and counties must regulate development within mapped seismic hazard zones.
Under the Seismic Hazards Mapping Act, permit review is the primary mechanism for
local regulation of development.
California Building Code
The California Building Code (CBC) (California Code of Regulations, Title 24) is based
on the International Building Code (IBC). The ground motions for design that are mapped
in the IBC are based on the U.S. Geological Survey’s probabilistic seismic hazards
analysis maps. The IBC Seismic Zone Maps of Region 1 of the United States identify the
maximum considered earthquake motion for California and Nevada. Engineers use these
maps when establishing design characteristics for structures. The CBC has been
modified from the IBC for California conditions with more detailed and/or more stringent
regulations.
Chapter 16 of the CBC sets forth specific minimum seismic safety and structural design
requirements. The CBC identifies seismic factors that must be considered in structural
design. Chapter 18 regulates the excavation of foundations and retaining walls, while
Chapter 18A regulates construction on unstable soils, such as expansive soils and areas
subject to liquefaction. Appendix J of the CBC regulates grading activities, including
drainage and erosion control.
NPDES Permit System and Waste Discharge Requirements for Construction
The 1972 amendment to the CWA established the NPDES permit program. The NPDES
permit program as outlined in the CWA contains effluent limitation guidelines, water
quality requirements, and permit program requirements for discharges to waters of the
United States.
The 1987 amendment to the CWA established a framework for regulating discharges
under the NPDES. On November 16, 1990, the U.S. Environmental Protection Agency
issued regulations for permitting stormwater discharges from industrial sites, including
construction sites that disturb 5 acres or more, and from municipal separate storm sewer
systems (MS4s) that serve populations of 100,000 people or more. The 1990 regulations,
known as the Phase I regulations (55 Federal Register [FR] 47990), require coverage by
an NPDES permit for stormwater runoff from operators of medium and large MS4s,
construction activity disturbing 5 acres of land or greater, and 10 categories of industrial
activity.
On December 8, 1999, the U.S. Environmental Protection Agency published regulations
known as Phase II. The regulations in the Storm Water Phase II Final Rule (64 FR 68722)
require permit coverage for discharges from small municipalities, including nontraditional
small MS4s (governmental facilities such as military bases, public campuses, and prison
and hospital complexes) and from construction sites disturbing at least 1 acre of land.
Phase II is intended to further reduce adverse impacts on water quality in receiving waters
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and aquatic habitats by instituting controls on the unregulated sources of stormwater
discharges that are most likely to continue degrading the environment. The goal of the
NPDES nonpoint source regulations is to improve the quality of stormwater discharged
to receiving waters to the “maximum extent practicable” through the use of BMPs.
Under Phase II regulations in California, small MS4s are covered under SWRCB Water
Quality Order No. 2003-0005–Division of Water Quality (DWQ), NPDES General Permit
No. CAS000004.
Construction projects that would disturb at least 1 acre of land are covered under the
Construction General Permit: SWRCB Water Quality Order No. 2009-0009-DWQ,
NPDES General Permit No. CAS000002. Compliance with the NPDES Construction
General Permit requires applicants to submit a notice of intent to the SWRCB and to
prepare a SWPPP. The SWPPP identifies BMPs that must be implemented to reduce the
effects of construction on receiving water quality. The BMPs are sediment and erosion
control measures and other measures to control potential chemical contaminants. The
permit also requires dischargers to consider using permanent postconstruction BMPs that
will remain in service to protect water quality throughout the life of the project. All NPDES
permits also have inspection, monitoring, and reporting requirements.
Paleontological Resources
Paleontological resources are fossilized remains of plants and animals, and associated
deposits. Appendix G of the State CEQA Guidelines requires that a determination be
made as to whether a project would directly or indirectly destroy a unique paleontological
resource or site or unique geological feature.
Mineral Resources
California has identified Mineral Resources Zones as described in California Surface
Mining and Reclamation Act Mineral Land Classification Reports SR 146 Parts I and III,
and SR 156. The classification system is intended to ensure that counties and cities
consider statewide or regionally significant mineral deposits in their administration of
planning and development activities. Mineral designations are intended to prevent
incompatible land use development in areas determined to have significant mineral
resource deposits. Permitted uses in a mineral resource zone include mining, uses that
support mining such as smelting and storage of materials, or uses that will not hinder
future mining.
Local
As discussed in Section 1.2, construction of facilities for the production of electrical energy
by a local agency like SMUD is exempt from County zoning and building ordinances
(Government Code ARTICLE 5. Regulation of Local Agencies by Counties and Cities
[53090 - 53097.5]). The following policies are provided for purpose of disclosure and to
allow informed decisionmaking.
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Solano County General Plan
The Resources Element and Public Health and Safety Element of the Solano County
General Plan (General Plan) (Solano County 2008a, 2015) include the following policies:
Resources Element
•

Policy RS.P-33: The County shall preserve, for future use, areas with important
mineral resources by preventing residential, commercial, and industrial
development that would be incompatible with mining practices to the extent
feasible.

•

Policy RS.P-69: Preserve and maintain watershed areas characterized by slope
instability, undevelopable steep slopes, high soil erosion potential, and extreme
fire hazards in agricultural use. Watershed areas lacking water and public services
should also be kept in agricultural use.

•

Policy RS.P-71: Ensure that land use activities and development occur in a
manner that minimizes the impact of earth disturbance, erosion, and surface runoff
pollutants on water quality.

Public Health and Safety Element
•

Policy HS.P-12: Require new development proposals in moderate or high seismic
hazard areas to consider risks caused by seismic activity and to include project
features that minimize these risks.

•

Policy HS.P-13: Review and limit the location and intensity of development and
placement of infrastructure in identified earthquake fault zones.

•

Policy HS.P-14: Identify and minimize potential hazards to life and property
caused by fault displacement and its impact on facilities that attract large numbers
of people, are open to the general public, or provide essential community services
and that are located within identified earthquake fault zones.

•

Policy HS.P-15: Reduce risk of failure and reduce potential effects of failure during
seismic events through standards for the construction and placement of utilities,
pipelines, or other public facilities located on or crossing active fault zones.

•

Policy HS.P-16: Require minimum setbacks for construction along creeks
between the creek bank and structure, except for farm structures that are not
dwellings or places of work, based on the susceptibility of the bank to lurching
caused by seismic shaking.
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•

Policy HS.P-17: Restrict the crossing of ground failure areas by new public and
private transmission facilities, including power and water distribution lines, sewer
lines, and gas and oil transmission lines.

•

Policy HS.P-18: Make information about soils with a high shrink-swell potential
readily available. Require proper foundation designs in these areas.

•

Policy HS.P-19: Minimize development in areas with high landslide susceptibility.

Solano County General Plan/Solano County Component of the Suisun Marsh
Local Protection Program
Solano County (County) has integrated the 2018 Solano County Component of the
Suisun Marsh Local Protection Program into the General Plan as Chapter 12. The
requirement to manage and protect Suisun Marsh is established in the Suisun
Preservation Act of 1977, which divides the marsh into the Primary and Secondary
management areas. As required by the Suisun Marsh Preservation Act, all public and
private development activities within the Primary and Secondary management areas of
Suisun Marsh shall be consistent with the policies and provisions of the certified Suisun
Marsh Local Protection Program (Solano County 2018).
A portion of the Solano 4 West project site is located within the Secondary Management
Area. However, no project components are proposed in the Secondary Management Area
of Suisun Marsh.
3.5.2.

Environmental Setting

The project site is located in the Montezuma Hills at the western boundary of the Great
Valley geomorphic province of California, a broad alluvial plain underlain by hundreds of
feet of alluvial sediment (CSUN 2019). Topography in the project area is characterized
by rolling hills with crest elevations ranging from a high of 237 feet above mean sea level,
and the low of 18 feet above mean sea level. Intermittent streams are found in the lowlying areas. Within the Montezuma Hills, the bedrock of the Great Valley consists of
Cretaceous and Cenozoic strata of the Coast Ranges geomorphic province. The
Montezuma Hills consist of the Quaternary Montezuma Formation (Qmz), which is
characterized by poorly stratified, slightly consolidated, clayey and pebbly sand, and
locally calcareous lenses. Quaternary alluvium (Qal) deposits have also been mapped in
the project area. These deposits include unconsolidated sand, silt, gravel, and clay that
may be subject to liquefaction, densification, settlement, lateral spreading, expansion,
and lurching that could affect project facilities (CDMG 1981).
Soils
Soil Characteristics
According to the U.S. Natural Resources Conservation Service soil survey of Solano
County, the project site contains the 10 soil map units listed in Table 3.5-1.
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Soil Types
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Table 3.5-1

Soils Map Units

Soil Symbol

Soil Name

AcC

Altamont clay, 2 to 9 percent slopes

AoC

Antioch–San Ysidro complex, 2 to 9 percent slopes

DaC

Diablo-Ayar clays, 2 to 9 percent slopes

DaE2

Diablo-Ayar clays, 9 to 30 percent slopes, eroded

Om

Omni clay loam

Ta

Tamba mucky clay, MLRA 16

Td

Tidal marsh

Va

Valdez silt loam, drained, 0 to 2 percent slopes, MLRA 16

Vd

Valdez silty clay loam, strongly saline, 0 to 2 percent slopes, MLRA 16

Ve

Valdez silty clay loam, clay substratum, MLRA 16

Note:
MLRA

=

Major Land Resource Area

Source: UCD CA Soil Research Lab 2019

A preliminary geotechnical investigation (Kleinfelder 2019) indicates that soil borings
conducted to a depth of 75 feet below ground surface encountered interbedded, very stiff
to hard lean and fat clays. Medium-dense to dense sands interbedded in upper 15 feet of
the clays were identified at Boring P1R4 (Figures 2 and 3 of Appendix F). Soil borings in
the west area generally encountered very stiff-to-hard lean clays interbedded with
medium-dense to very dense sands underlain by a layer of hard fat clay before
transitioning back to very stiff to hard lean clays to the total depth of about 75 feet below
surface.
Expansive Soils
Expansive soils contain substantial amounts of clay particles that have the ability to give
up water (shrink) or take on water (swell). Thus, expansive soils are referred to as having
“shrink-swell potential.” When these soils swell, the change in volume can exert significant
pressures on loads that are placed on them, such as building and structure foundations
or underground utilities, and can result in structural distress and/or damage. Grading, site
preparations, and backfill operations associated with subsurface structures can often
eliminate expansion potential. Soils in the project area generally have a high shrink-swell
potential (Solano County 2008b:Exhibit 4.7-7). Expansive soils are not expected to be a
concern for the proposed WTG tower foundations, but may be a concern for other
improvements that are supported on these soils, such as roadways and similar
improvements (Kleinfelder 2019).
Groundwater
Groundwater was encountered during drilling at multiple borings conducted in the east
area at depths of between 56.5 and 45 feet below ground surface. Groundwater in the
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western area was encountered at a depth of 61 feet below ground surface (Kleinfelder
2019).
Erosion and Runoff
Erosion is a natural process in which soil and highly weathered rock materials are worn
away and transported, most commonly by wind or water. Soil erosion can become
problematic when human intervention causes rapid soil loss and the development of
erosional features (such as incised channels, rills, and gullies) that undermine roads,
buildings, or utilities.
Clearing of vegetation and earthmoving reduces soil structure and cohesion, resulting in
accelerated erosion. This typically occurs during construction that involves grading and
soil-moving activities that loosen soils, making them more susceptible to wind and water
erosion. Operating associated heavy machinery and vehicles over access roads, staging
areas, and work areas can compact soils and reduce their capacity to absorb runoff,
resulting in rills, gullies, and excessive sediment transport.
Natural erosion rates can vary depending on slope, soil type, and vegetative cover. Soils
that contain high amounts of silt are typically more easily eroded, while coarse-grained
(sand and gravel) soils are generally less susceptible to erosion. Upland areas of the
project site that could be disturbed by decommissioning, construction, or road
rehabilitation activities have a moderate risk of erosion (Solano County 2008b:Exhibit 4.76).
Seismic Hazards
Solano County is located in an area of Northern California known to be seismically active.
Seismic activity may result in geologic and seismic hazards: seismically induced fault
displacement and rupture, ground shaking, liquefaction, lateral spreading, landslides and
avalanches, and structural hazards.
Faults
Geologic evidence indicates that Solano County is laced with a number of faults—
fractures or fracture zones in the earth’s crust along which there has been displacement
of the two sides relative to one another parallel to the fracture. The displacement may be
a few inches to several feet. Cumulative displacement through geologic time may reach
miles. The Kirby Hills Fault is located in the vicinity of the Solano 4 West project site but
does not transect the site. The Midland–Rio Vista Fault is located east of the project area.
Other potentially active faults that could result in ground motion at the site include the
Mount Diablo, Concord–Green Valley, Greenville, Calaveras (Northern), West Napa,
Hayward, Rodgers Creek, and San Andreas faults (Fugro 2010). Because the site is not
located in an Earthquake Fault Zone as defined by the California Geologic Survey (2018),
the potential for fault ground surface rupture is considered low (Kleinfelder 2019).
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Ground Shaking
“Ground shaking” is a general term that refers to all aspects of motion of the earth’s
surface resulting from an earthquake, and is normally the major cause of damage in
seismic events. The extent of ground shaking is controlled by the magnitude and intensity
of the earthquake, distance from the epicenter, and local geologic conditions.
Based on historical seismic activity and mapping of faults and seismic hazards, the
Montezuma Hills area of Solano County is considered to have lower potential for seismic
activity, including ground shaking, than western Solano County or the greater San
Francisco Bay Area (Solano County 2008b:Exhibit 4.7-2).
Liquefaction and Lateral Spreading
Soil liquefaction is caused by pressure waves moving through the ground because of
earthquakes. Loose, granular soils and non-plastic silts that are saturated by relatively
shallow groundwater (generally less than 50 feet) are susceptible to liquefaction.
Liquefaction causes soil to lose strength and “liquefy,” triggering structural distress or
failure because of the dynamic settlement of the ground or a loss of strength in the soils
underneath structures. Liquefaction in a subsurface layer can in turn cause lateral
spreading of the ground surface, which usually takes place along weak shear zones that
have formed within the liquefiable soil layer.
Based on the depth to groundwater, as well as stiff to hard silt and clay soils, and medium
dense to dense sandy soils with occasional cementation encountered during soil borings
at the site, the potential for liquefaction and seismic settlement is considered negligible
(Kleinfelder 2019).
Slope Failure
Slope failures, commonly referred to as landslides, include many phenomena that involve
the downslope displacement and movement of material, triggered by either static forces
(gravity) or dynamic forces (earthquakes). Exposed rock slopes undergo rockfalls,
rockslides, or rock avalanches, while soil slopes experience soil slumps, rapid debris
flows, and deep-seated rotational slides. Slope stability can depend on a number of
complex variables, including the geology, structure, and amount of groundwater, and
external processes such as climate, topography, slope geometry, and human activity.
Landslides can occur on slopes of 15 percent or less, but the probability is greater on
steeper slopes that exhibit old landslide features such as scarps, slanted vegetation, and
transverse ridges.
Topography in the project area is characterized by rolling hills with crest elevations 150–
250 feet above mean sea level, with intermittent streams found in the low-lying areas.
The Montezuma Hills, unlike many parts of the Coast Ranges, generally are not
susceptible to landsliding and slumping. The hills are relatively smooth, rounded, and low
lying. Bedding in the Montezuma Hills dips gently northwest approximately 2–5 degrees,
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which means that bedding-parallel landsliding of the hilltop areas is uncommon. However,
several small, shallow landslides have been mapped within the project area (Fugro 2010;
USGS 1997). Given the potential for shallow landslides, design level geotechnical studies
should be conducted to ascertain the conditions at each location proposed for a WTG
and to make appropriate recommendations prior to construction (Kleinfelder 2019).
Mineral Resources
Mineral resources mined or produced in Solano County include mercury, sand and gravel,
clay, stone products, calcium, and sulfur. Solano County falls within mineral resources
zones (MRZs) described in California Surface Mining and Reclamation Act Mineral Land
Classification Reports SR 146 Parts I and III, and SR 156. These classification projects
assisted the State Mining and Geology Board in adopting and designating lands needed
for their mineral content.
The classification system is intended to ensure that the County considers statewide or
regionally significant mineral deposits during its planning and development
administration. These mineral designations are intended to prevent development of
incompatible land uses in areas determined to have substantial mineral resource
deposits. Permitted uses in an MRZ include mining, uses that support mining such as
smelting and storage of materials, or uses that will not hinder future mining such as
grazing, agriculture, large-lot rural development, recreation, and open space.
The most important zone with respect to the presence of resources is MRZ-2, which is
defined as “areas where adequate information indicates that significant mineral
(aggregate) deposits are present or where it is judged that there is a high likelihood for
their presence.” This zone is applied to known mineral deposits or where well- developed
lines of reasoning, based on economic geologic principles and adequate data,
demonstrate that the likelihood for occurrence of significant mineral deposits is high.
MRZ-3 zones suggest the potential for aggregate deposits. This zone is less definitive
than MRZ-2 and is defined as “areas containing mineral deposits the significance of which
cannot be evaluated from available data.” No MRZs are located in within the project site,
nor are any located in the greater project area (Solano County 2008a:Figure RS-4).
Existing abandoned gas wells within and adjacent to the project site are discussed in
Section 3.7, “Hazards and Hazardous Materials,” of this EIR.
Paleontological Resources
A fossil locality search prepared for the draft EIR for the Solano County General Plan
identified 238 localities in Solano County where paleontological resources were found. Of
these 238 occurrences, 29 percent are vertebrate and 71 percent are invertebrate. In
addition to the documented occurrence of paleontological resources, most sedimentary
geological units (such as those found in the Montezuma Hills) and some of the igneous
geological units in the county are paleontologically sensitive (Solano County
2008b:Section 4.10).
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The Montezuma Formation, which makes up the majority of the Montezuma Hills between
Collinsville and the city of Rio Vista, is a quaternary deposit. The Montezuma Formation
is a delta-deposited conglomerate consisting of poorly consolidated reddish-orange
mudstone, sands, silts, and gravels. The Montezuma Formation is highly fossiliferous.
Sixteen vertebrate fossil localities in the county have been recorded from this formation.
Fossils typical of this formation represent Rancholabrean-age terrestrial faunas, and
range from microvertebrate tooth and limb fossils of rodents, birds, amphibians, and
reptiles, to larger fossils from animals such as horse, deer, bison, and mammoths. This
formation has a high paleontological sensitivity (Solano County 2008b:Section 4.10).
Based on the guidelines issued by the Society of Vertebrate Paleontology, vertebrate
fossils, their taphonomic and associated environmental indicators, and fossiliferous
deposits are defined as significant nonrenewable paleontological resources. Botanical
and invertebrate fossils and assemblages may also be considered significant resources
(Solano County 2008b:Section 4.10).
3.5.3.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
The evaluation of potential geologic, soil, and mineral resource impacts is based on a
review of relevant literature, including a preliminary geotechnical investigation conducted
by Kleinfelder in 2019, the U.S. Natural Resources Conservation Service Soil Survey;
environmental review documents for adjacent projects; background information for the
project; and published geologic literature. The information obtained from these sources
was reviewed and summarized to characterize existing conditions and to identify potential
environmental effects related to geology, soils, paleontological resources, and mineral
resources.
Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact related to geology, soils, and paleontological resources if it
would:
•

directly or indirectly cause potential substantial adverse effects, including the risk
of loss, injury, or death involving:
o rupture of a known earthquake fault, as delineated on the most recent
Alquist-Priolo Earthquake Fault Zoning Map issued by the state geologist
for the area or based on other substantial evidence of a known fault;
o strong seismic ground shaking;
o seismic-related ground failure, including liquefaction; or
o landslides;
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•

result in substantial soil erosion or the loss of topsoil;

•

be located on a geologic unit or soil that is unstable, or that would become unstable
as a result of the project, and potentially result in an on- or off-site landslide, lateral
spreading, subsidence, liquefaction, or collapse;

•

be located on expansive soil, as defined in Table 18-1-B of the Uniform Building
Code (1994), creating substantial direct or indirect risks to life or property;

•

have soils incapable of adequately supporting the use of septic tanks or alternative
wastewater disposal systems where sewers are not available for the disposal of
wastewater; or

•

destroy a unique paleontological resource or site, or a unique geological feature.

Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact related to mineral resources if it would:
•

result in the loss of availability of a known mineral resource that would be of value
to the region and the residents of the state; or

•

result in the loss of availability of a locally important mineral resource recovery site
delineated on a local general plan, specific plan, or other land use plan.

Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issues will not be discussed further in the impact analysis.
Rupture of a known earthquake fault or strong seismic ground shaking
The project site does not overlie any known faults and is not within an Alquist-Priolo
Earthquake Fault Zone (California Geological Survey 2019). Therefore, the project would not
directly or indirectly cause a potential adverse effect involving the rupture of a known
earthquake fault or strong seismic ground shaking. These issues will not be discussed
further.
Liquefaction
According to information provided in the Public Health and Safety Element of the Solano
County General Plan and the General Plan EIR, the project site has a very low potential
for liquefaction. Therefore, this issue will not be discussed further.
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Soils supporting use of septic tanks or alternative wastewater disposal systems
The project does not include the construction of any septic tanks or other wastewater
disposal systems. Therefore, this issue will not be discussed further.
Mineral resource zones
No state-delineated mineral resource zones are located within or near the project site,
and no locally important mineral resource extraction sites are located within the project
site. Therefore, this issue will not be discussed further.
Impact Analysis
Impact 3.5-1: Substantial soil erosion or loss of topsoil.
The proposed project has the potential to disturb approximately 91 acres during
decommissioning, rehabilitation, and construction. Although these activities would be
temporary, grading, excavation, and other ground-disturbing activities would expose soil
and could result in accelerated erosion. Therefore, this impact would be potentially
significant.
The proposed project has the potential to disturb approximately 91 acres during
decommissioning, rehabilitation, and construction. Decommissioning, rehabilitation, and
construction would involve grading, removal of vegetation, excavation for wind turbine
generators and meteorological towers, construction of new roads and rehabilitation of
existing roads, and other ground-disturbing activities that would expose soil and could result
in accelerated erosion. In addition, native soil construction spoils would be spread on the
surface in work areas. Where vegetation is removed, or where soils are unconsolidated in
newly graded or disturbed areas, surface water and wind could result in the loss of topsoil.
Because the project would disturb more than 1 acre of land during construction, coverage
under the State of California General Construction Storm Water Permit (Construction
General Permit, Order No. 2009-0009-DWQ as modified by Order No. 2010-0014-DWQ
and 2012-0006-DWQ) would be required.
Because the proposed project could result in substantial soil erosion or the loss of topsoil,
this impact would be potentially significant.
Mitigation Measure 3.5-1: Prepare and implement a SWPPP and associated BMPs.
Before any ground-disturbing activities begin, SMUD shall prepare a Project Specific
SWPPP that will be implemented as part of the Construction General Permitting Process.
The contractor hired by SMUD to implement the SWPPP shall review and certify they will
implement the BMPS identified on the SWPPP, including an erosion control plan, and
measures to eliminate construction waste measures to ensure that waters of the United
States and the state are protected. The SWPPP shall include site design measures to
minimize off-site stormwater runoff that might otherwise affect surrounding habitats. The
Central Valley Regional Water Quality Control Board and/or San Francisco Bay Regional
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Water Quality Control Board will review and monitor the effectiveness of the SWPPP
through mandatory reporting by SMUD and the construction contractor as required.
The SWPPP shall be prepared with the following objectives:
•

Identify all pollutant sources, including sources of sediment, that may affect the
quality of stormwater discharges from construction of the project.

•

Identify BMPs that effectively reduce or eliminate pollutants in stormwater
discharges and authorized non-stormwater discharges from the site during
construction to the Best Available Technology/Best Control Technology standard.

•

Provide calculations and design details as well as BMP controls for site run-on that
are complete and correct.

•

Identify project discharge points and receiving waters.

•

Provide stabilization BMPs to reduce or eliminate pollutants following construction.

The construction contractor shall implement the SWPPP, including all BMPs, and shall
inspect all BMPs during construction. Potential SWPPP BMPs could include but would not
be limited to the following:
•

Preserve existing vegetation where possible.

•

Roughen the surfaces of final grades to prevent erosion, decrease runoff, increase
infiltration, and aid in vegetation establishment.

•

Place riparian buffers or filter strips along the perimeter of the disturbed area to
intercept pollutants before off-site discharge.

•

Place fiber rolls around on-site drain inlets to prevent sediment and constructionrelated debris from entering inlets.

•

Place fiber rolls along down-gradient disturbed areas of the site to reduce runoff
flow velocities and prevent sediment from leaving the site.

•

Place silt fences down-gradient of disturbed areas to slow down runoff and retain
sediment.

•

Stabilize the construction entrance to reduce the tracking of mud and dirt onto
public roads by construction vehicles.

•

Stage excavated and stored construction materials and soil stockpiles in stable
areas and cover or stabilize materials to prevent erosion.
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•

Stabilize temporary construction entrances to limit transport/introduction of
invasive species and control fugitive dust emissions.

Significance after Mitigation
Mitigation Measure 3.5-1 would minimize potential topsoil loss and soil erosion through
soil stabilization measures. Therefore, implementing this mitigation measure would
reduce the project’s impact related to erosion and loss of topsoil to a less-thansignificant level.
Impact 3.5-2: Location of the project on a geologic unit or soil that is unstable, or
that would become unstable as a result of the project.
Historically the project area has experienced a low level of seismic activity; however, the
potential exists for unstable soils to be present in the project area. Therefore, this impact
would be potentially significant.
As discussed above, the project area is not in a seismically active area and the potential
for on- or off-site lateral spreading, subsidence, liquefaction, or collapse is low (Kleinfelder
2019). A preliminary geotechnical investigation covering the project site indicates there is
a risk of shallow landslides and other forms of mass wasting because of steep grades
and the presence of previous landslide activity. Further investigation is required at the
time of project design to determine whether soils at the site of the proposed WTG
foundations would become unstable as a result of construction. Thus, this impact would
be potentially significant.
Mitigation Measure 3.5-2: Conduct a site-specific geotechnical investigation.
Before final design of the project, SMUD shall have prepared a design a design level
geotechnical investigation and report for the project, to be prepared by a California
Registered Civil Engineer or Geotechnical Engineer. The report will set forth design and
construction measures intended to ensure site stability in compliance with applicable
seismic and building codes. The report shall address and make recommendations on the
following:
•

road, pavement, and parking area design;

•

structural foundations;

•

grading practices;

•

erosion/winterization;

•

special problems discovered on-site (e.g., groundwater, expansive/unstable soils); and

•

slope stability.
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All recommendations of the geotechnical report shall be incorporated into the
construction plans and specifications that are reviewed and stamped by a licensed
engineer of the appropriate discipline. SMUD must include the measures in the contract
for implementation by the construction contractor for the duration of construction related
activities.
Significance after Mitigation
Mitigation Measure 3.5-2 would minimize potential impacts associated with unstable soils
by requiring an analysis of the stability of on-site soils and implementation of measures to
stabilize soils as needed before construction. Therefore, implementing this mitigation
measure would reduce the project’s impact related to unstable soils to a less-thansignificant level.
Impact 3.5-3: Creation of a substantial risk as a result of expansive soils.
Expansive soils are composed largely of clays, and extensive areas of clay soils are
present on the project site. Although these soils are not expected to adversely affect WTG
foundations, clay soils are subject to shrinkage and swelling that can affect ancillary site
improvements, such as roadways that are supported by shallow foundations. Therefore,
this impact would be potentially significant.
Expansive soils are composed largely of clays, which greatly increase in volume when
water is absorbed and shrink when dried. According to Section 4.7, “Geology and Soils,”
of the Solano County General Plan Draft EIR, the majority of all soil types found within
the Solano 4 Wind Project boundaries are considered to be expansive soils (Solano
County 2008b:Exhibit 4.7-7). A site-specific geotechnical investigation confirms that clay
soils with the potential for shrink-swell are present on site. The preliminary geotechnical
report indicates the project is feasible with incorporation of the recommendations.
However, ancillary structures supported by shallow foundations are subject to adverse
effects from expansive soils. This impact would be potentially significant.
Mitigation Measure 3.5-3: Implement Mitigation Measure 3.5-2, Implement all
recommendations from the geotechnical investigation.
The construction contractor shall implement Mitigation Measure 3.5-2, above, which
requires the completion of a design level geotechnical investigation and report for the
project and the implementation of all design and construction measures contained therein.
Significance after Mitigation
Mitigation Measure 3.5-2 would require an analysis of the stability of on-site soils and
implementation of measures to stabilize soils as needed before construction. Therefore,
implementing this mitigation measure would reduce the project’s impact related to
expansive soils to a less-than-significant level.
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Impact 3.5-4: Degradation or destruction of a unique paleontological resource.
The proposed project has the potential to disturb approximately 91 acres during
decommissioning, rehabilitation, and construction. The Montezuma Hills, including the
project site, have been determined by Solano County to be a sensitive resource area with
respect to paleontological resources. A site-specific paleontological investigation has not
been prepared for the site to confirm the presence or absence of paleontological
resources. Therefore, this impact would be potentially significant.
A fossil locality search prepared for the Solano County General Plan Draft EIR identified
238 localities in Solano County where paleontological resources have been found. Of
these 238 occurrences, 29 percent are vertebrate and 71 percent are invertebrate. In
addition to the documented occurrence of paleontological resources, most sedimentary
geological units (such as those found in the Montezuma Hills) are considered by the
County to be paleontologically sensitive (Solano County 2008a:Figure RS-4).
The Montezuma Formation, which makes up the majority of the Montezuma Hills between
Collinsville and the city of Rio Vista, is a quaternary deposit. The Montezuma Formation
is highly fossiliferous. Sixteen vertebrate fossil localities in the county have been recorded
from this formation. Fossils typical of this formation represent Rancholabrean-age
terrestrial faunas, and range from microvertebrate tooth and limb fossils of rodents, birds,
amphibians and reptiles, to larger fossils from animals such as horse, deer, bison, and
mammoths. This formation has a high paleontological sensitivity.
The proposed project has the potential to disturb approximately 91 acres during
decommissioning, rehabilitation, and construction. Decommissioning, rehabilitation, and
construction would involve grading, excavation for wind turbine generators and
meteorological towers, construction of new roads and rehabilitation of existing roads, and
other ground-disturbing activities that could result in the degradation or destruction of
paleontological resources. No site-specific paleontological investigation has been
prepared for the site to confirm the presence or absence of paleontological resources.
Because the extent of paleontological resources on-site is not yet known, this impact
would be potentially significant.
Mitigation Measure 3.5-4: Conduct a site-specific paleontological resource
investigation and implement identified protective measures.
Before the start of any ground-disturbing activities, SMUD shall have prepared a sitespecific analysis of paleontological resources. At a minimum, the site-specific analysis shall
include a review of the types of the geologic formation(s) present at the project site and a
determination of the likelihood that those formation(s) would contain a “unique
paleontological resource” as stated in Title 14, California Code of Regulations, Appendix G
(the CEQA checklist). If a site-specific analysis determines that the geologic conditions
have a high potential to contain paleontological resources meeting the definition on a
“unique paleontological resource,” project-specific mitigation measures shall be identified
and implemented to address the following requirements:
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•

Cessation of work in the vicinity of the find and notification to SMUD.

•

Retention of a qualified paleontologist to evaluate the resource and prepare a
proposed mitigation plan, which may include some or all of the following elements:
a field survey, construction monitoring, sampling and data recovery procedures,
museum storage coordination for any specimen recovered, and a report of
findings.

•

Implementation of recommendations made by the paleontologist, where SMUD
determines that such recommendations are necessary and feasible.

All recommendations of the report shall be incorporated into the construction plans
and specifications that are reviewed and stamped by a licensed engineer of the
appropriate discipline. SMUD must include the measures in the contract for
implementation by the construction contractor for the duration of construction related
activities.
Significance after Mitigation
Mitigation Measure 3.5-4 would reduce potential impacts related to paleontological
resources by requiring an analysis of potential on-site paleontological resources, and
implementing measures to identify, treat, and avoid adverse effects on such resources as
needed before construction. Therefore, implementing this mitigation measure would
reduce the project’s impact on paleontological resources to a less-than-significant level.
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3.6.

Greenhouse Gas Emissions and Energy

This section presents the current state of climate change science and greenhouse gas
(GHG) emissions sources in California; a summary of applicable regulations;
quantification of project-generated GHG emissions and discussion of their contribution to
global climate change; and an analysis of the project’s resiliency to climate change–
related risks.
This section also presents an energy analysis prepared pursuant to Section 15126 and
Appendix F of the State CEQA Guidelines, which require that EIRs include a discussion
of the potential energy impacts of projects. The analysis considers whether the proposed
project would result in inefficient, wasteful, and unnecessary consumption of energy.
Global climate change refers to the long-term fluctuations in temperature, wind patterns,
precipitation, and other aspects of the climate systems of the earth. It is widely recognized
that GHG emissions associated with human activities are contributing to global climate
change, which is a public health and environmental concern widely recognized around
the world. As global concentrations of atmospheric GHGs increase, global temperatures
increase, as do weather extremes and air pollution concentrations. GHG emissions are
produced from electricity generation, road transportation, and other energy sources;
industrial processes; agriculture, forestry, and other land uses; solid waste disposal; and
wastewater treatment and discharge. Carbon dioxide (CO2), methane, and nitrous oxide
are the principal GHGs.
3.6.1.

Regulatory Setting

Federal
Greenhouse Gas Emissions
Supreme Court Ruling
The U.S. Environmental Protection Agency (EPA) is the federal agency responsible for
implementing the federal Clean Air Act and its amendments. The U.S. Supreme Court
ruled on April 2, 2007, that CO2 is an air pollutant as defined under the Clean Air Act, and
that EPA has the authority to regulate emissions of GHGs. The ruling in this case resulted
in EPA taking steps to regulate GHG emissions and lent support to state and local
agencies’ efforts to reduce GHG emissions.
Kyoto Protocol
The Kyoto Protocol is an international treaty that extends the 1992 United Nations
Framework Convention on Climate Change (UNFCCC), which commits parties to reduce
GHG emissions. The major feature of the Kyoto Protocol’s first commitment period, which
came into force in 2005, is that it sets binding targets for 37 industrialized countries and
the European community for reducing GHG emissions. These amount to an average
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reduction of 5 percent against 1990 levels in the 5-year period of 2008–2012. In
December 2012, the Doha Amendment to the Kyoto Protocol was adopted, including new
commitments for the period of 2013–2020. During this second commitment period, parties
committed to reduce GHG emissions by at least 18 percent below 1990 levels in the 8year period of 2013–2020; however, the parties are different from those who participated
in the first round of commitments. The United States signed but did not ratify the Kyoto
Protocol, and Canada withdrew from it in 2011.
While not a part of the Kyoto Protocol, but within the framework of the UNFCCC, the Paris
Agreement was adopted in December 2015 with the aim of governing GHG emissions
after 2020. As of October 2017, 195 UNFCCC members had signed the agreement, and
169 had become party to it. In June 2017, U.S. President Donald Trump announced his
intention to withdraw the United States from the agreement. In accordance with the
conditions of the Paris Agreement, the earliest possible effective withdrawal date by the
United States is November 4, 2020.
Regulations for Greenhouse Gas Emissions from Passenger Cars and Trucks and
Corporate Average Fuel Economy Standards
In October 2012, EPA and the National Highway Traffic Safety Administration (NHTSA),
on behalf of the U.S. Department of Transportation, issued final rules to further reduce
GHG emissions and improve corporate average fuel economy standards for light-duty
vehicles for model years 2017 and beyond (77 Federal Register [FR] 62624). NHTSA’s
corporate average fuel economy standards have been enacted under the Energy Policy
and Conservation Act since 1978. This national program requires automobile
manufacturers to build a single light-duty national fleet that meets all requirements of both
federal programs and the standards of California and other states. The program would
increase fuel economy to the equivalent of 54.5 miles per gallon, limiting vehicle
emissions to 163 grams of CO2 per mile for the fleet of cars and light-duty trucks by model
year 2025 (77 FR 62630).
In January 2017, EPA Administrator Gina McCarthy signed her determination to maintain
the current GHG emissions standards for model year 2022–2025 vehicles. However, on
April 2, 2018, the new EPA administrator, Scott Pruitt, signed the Mid-term Evaluation
Final Determination, which reconsidered the previous final determination and found that
the model year 2022–2025 GHG standards are not appropriate in light of the record
before EPA, and therefore should be revised. EPA also withdrew the previous final
determination issued by the agency on January 12, 2017 (EPA 2019).
Clean Power Plan
The Clean Power Plan was unveiled by President Barack Obama on August 3, 2015. The
plan aims to reduce CO2 emissions from electrical power generation by 32 percent within
25 years, relative to 2005 levels. President Donald Trump signed an executive order on
March 28, 2017, mandating EPA to review the plan. EPA Administrator Scott
Pruitt announced that the formal process to change EPA rules and repeal the plan would

Page 3.6-2

Solano 4 Wind Project EIR

July 2019

begin on October 10, 2017. Pruitt then signed a formal proposal that would lead to the
repeal of the Clean Power Plan. The standard federal regulatory procedures to implement
or change a regulation will likely take up to 2 years. Potential legal challenges may cause
delays in repealing the regulation.
Energy
Federal and state agencies regulate energy consumption through various policies,
standards, and programs. At the local level, individual cities and counties establish
policies in their general plans and climate action plans related to the energy efficiency of
new development and land use permitting and to the use of renewable energy sources.
Energy conservation is embodied in many federal, state, and local statutes and policies.
At the federal level, energy standards apply to numerous products (the EPA EnergyStar™
program) and transportation (e.g., fuel efficiency standards). At the state level, Title 24 of
the California Code of Regulations sets forth energy standards for buildings. Further, the
State of California provides rebates/tax credits for installation of renewable energy
systems, and offers the Flex Your Power program to promote conservation in multiple
areas.
Energy Policy Act of 1992
The Energy Policy Act of 1992 was enacted to reduce the country’s dependence on
foreign petroleum and improve air quality, and to increase clean energy use and energy
efficiency. This law includes several parts intended to build an inventory of alternativefuel vehicles in large, centrally fueled fleets in metropolitan areas. Titles III–V require
certain federal, state, and local government fleets and private fleets to purchase a
percentage of light-duty vehicles capable of running on alternative fuels each year. The
Energy Policy Act of 1992 also includes financial incentives. Federal tax deductions are
allowed for businesses and individuals to cover the incremental cost of alternative-fuel
vehicles. States are also required to consider a variety of incentive programs to help
promote alternative-fuel vehicles.
Energy Policy Act of 2005
The Energy Policy Act of 2005 provides renewed and expanded tax credits for electricity
generated by qualified energy sources, such as landfill gas; provides bond financing, tax
incentives, grants, and loan guarantees for clean renewable energy and rural community
electrification; and establishes a federal purchase requirement for renewable energy.
Energy Independence and Security Act of 2007
The Energy Independence and Security Act of 2007 is designed to improve vehicle fuel
economy and help reduce U.S. dependence on oil. It represents a major step forward in
expanding the production of renewable fuels, reducing dependence on oil, and confronting
climate change. This law increases the supply of alternative-fuel sources by setting a
mandatory Renewable Fuel Standard requiring fuel producers to use at least 36 billion
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gallons of biofuel in 2022, which represents a nearly five-fold increase over current levels;
and reduces U.S. demand for oil by setting a national fuel economy standard of 35 miles
per gallon in 2020 for all passenger cars and light trucks—an increase in fuel economy
standards of 40 percent.
By addressing renewable fuels and corporate average fuel economy standards, the
Energy Independence and Security Act of 2007 will build on progress made by the Energy
Policy Act of 2005 in setting out a comprehensive national energy strategy for the 21st
century.
State
Plans, policies, laws, and regulations established by state agencies and pertinent to the
project are generally presented in the order they were established.
Greenhouse Gas Emissions
Executive Order S-3-05 and Associated Supreme Court CEQA Decision
Executive Order (EO) S-3-05, signed by Governor Arnold Schwarzenegger in 2005,
proclaims that California is vulnerable to the impacts of climate change. It declares that
increased temperatures could reduce the Sierra Nevada snowpack, exacerbate
California’s air quality problems, and potentially cause a rise in sea levels. To combat
those concerns, the executive order established total GHG emission targets for the state.
Specifically, statewide emissions are to be reduced to 2000 levels by 2010, 1990 levels
by 2020, and to 80 percent below 1990 levels by 2050.
EO S-3-05 was the subject of a California Appellate Court decision, Cleveland National
Forest Foundation v. San Diego Association of Governments (November 24, 2014)
231 Cal.App.4th 1056, which was reviewed by the California Supreme Court in January
2017. The Supreme Court decided a singular question in the case, which was released
on July 13, 2017. The California Supreme Court ruled that the San Diego Association of
Governments did not abuse its discretion by declining “to adopt the 2050 goal as a
measure of significance in light of the fact that the Executive Order does not specify any
plan or implementation measures to achieve its goal.”
In addition to concluding that an EIR need not use this executive order’s goal for
determining significance, the court described several principles relevant to CEQA review
of GHG impacts, including:
•

EIRs should “reasonably evaluate” the “long-range GHG emission impacts for the
year 2050”; and

•

the 2050 target is “grounded in sound science” in that it is “based on the
scientifically supported level of emissions reduction needed to avoid significant
disruption of the climate.”
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The California Supreme Court ruled that “an EIR’s designation of a particular adverse
environmental effect as ‘significant’ does not excuse the EIR’s failure to reasonably
describe the nature and magnitude of the adverse effect.” The court also recognized that
the 40 percent reduction in 1990 GHG levels by 2030 is “widely acknowledged” as a
“necessary interim target to ensure California meets its longer-range goal of reducing
greenhouse gas emission 80 percent below 1990 levels by the year 2050.” Senate Bill
(SB) 32 has since defined the 2030 goal in statute (discussed below).
Assembly Bill 32, the California Global Warming Solutions Act of 2006
In September 2006, Governor Schwarzenegger signed Assembly Bill (AB) 32, the
California Climate Solutions Act of 2006 (see Stats. 2006, Ch. 488, enacting Health and
Safety Code, Sections 38500–38599). AB 32 establishes regulatory, reporting, and
market mechanisms to achieve quantifiable reductions in GHG emissions and a cap on
statewide GHG emissions. AB 32 requires that statewide GHG emissions be reduced to
1990 levels by 2020. The cap-and-trade 1 program covers major sources of GHG
emissions in the state such as refineries, power plants, industrial facilities, and
transportation fuels. The cap-and-trade program includes an enforceable emissions cap
that will decline over time. The state will distribute allowances, which are tradable permits,
equal to the emissions allowed under the cap (ARB 2014a).
Assembly Bill 32 Climate Change Scoping Plan and Updates
In December 2008, the California Air Resources Board (ARB) adopted its first version of
its Climate Change Scoping Plan, which contained the main strategies California will
implement to achieve the mandate of AB 32 to reduce statewide GHG emissions to 1990
levels by 2020.
In May 2014, ARB released and subsequently adopted the First Update to the Climate
Change Scoping Plan to identify the next steps in reaching the goals of AB 32 and
evaluate the progress made between 2000 and 2012 (ARB 2014b). According to this
update, California is on track to meet the near-term 2020 GHG limit and is well positioned
to maintain and continue reductions beyond 2020 (ARB 2014b). The update also reported
the trends in GHG emissions from various emissions sectors (e.g., transportation, building
energy, agriculture).
On December 14, 2017, ARB approved the 2017 Climate Change Scoping Plan:
The Strategy for Achieving California’s 2030 Greenhouse Gas Target, which lays out the
framework for achieving the 2030 reductions as established in EO B-30-15, SB 32, and AB
197 (discussed below). The Scoping Plan Update identifies reductions to be made by each
Cap-and-trade is a market based regulation that is designed to reduce greenhouse gases (GHGs) from
multiple sources. Cap-and-trade sets a firm limit or cap on GHGs and minimize the compliance costs of
achieving AB 32 goals. The cap will decline approximately 3 percent each year beginning in 2013.
Trading creates incentives to reduce GHGs below allowable levels through investments in clean
technologies. With a carbon market, a price on carbon is established for GHGs. Market forces spur
technological innovation and investments in clean energy. Cap-and-trade is an environmentally effective
and economically efficient response to climate change (ARB 2017a).
1
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sector to achieve a 40 percent reduction of 1990 levels of GHGs by 2030. The 2017
Scoping Plan contains language recommending that land use development projects
demonstrate a “zero net” increase in GHG emissions as compared to baseline conditions
to ensure consistency with statewide GHG reduction goals. ARB also recognizes that this
approach will not be feasible for all projects, and therefore recommends that lead agencies
develop bright-line numerical thresholds consistent with the state’s long-term GHG goals
(40 percent of 1990 levels by 2030) or consistency with GHG reduction plans (e.g., climate
action plans) be demonstrated if applicable (ARB 2017a).
Executive Order B-30-15
On April 20, 2015, Governor Edmund G. Brown Jr. signed EO B-30-15 to establish a
California GHG reduction target of 40 percent below 1990 levels by 2030. The Governor’s
executive order aligned California’s GHG reduction targets with those of leading
international governments such as the 28-nation European Union, which adopted the
same target in October 2014.
California is on track to meet or exceed the target of reducing GHG emissions to 1990
levels by 2020, as established in the California Global Warming Solutions Act of 2006
(AB 32, discussed above). California’s new emissions reduction target of 40 percent
below 1990 levels by 2030 sets the next interim step in the state’s continuing efforts to
pursue the long-term goal expressed by then-Governor Schwarzenegger in 2005 in EO S3-05: to ultimately reduce emissions 80 percent below 1990 levels by 2050. This is in line
with the scientifically established levels needed in the U.S. to limit global warming below
2 degrees Celsius (°C), the warming threshold at which major climate disruptions such
as super droughts and rising sea levels are projected.
Senate Bill 32 and Assembly Bill 197 of 2016
In August 2016, Governor Brown signed SB 32 and AB 197, which serve to extend
California’s GHG reduction programs beyond 2020. SB 32 amended the Health and
Safety Code to include Section 38566, which contains language to authorize ARB to
achieve a statewide GHG emission reduction of at least 40 percent below 1990 levels by
no later than December 31, 2030. SB 32 codified the targets established by EO B-30-15
for 2030, which set the next interim step in the state’s continuing efforts to pursue the
long-term target expressed in EOs S-3-05 and B-30-15: 80 percent below 1990 emissions
levels by 2050.
Final Proposed Short-Lived Climate Pollutant Reduction Strategy
ARB issued the Short-Lived Climate Pollutant Reduction Strategy in March 2017. The
strategy lays out a range of options, including regulations, incentives, and other marketsupporting activities, to accelerate emission reductions for short-lived climate pollutants
in California. Recent legislation (AB 1613 and SB 859) includes a spending plan for capand-trade revenues that specifically target emissions reductions for short-lived climate
pollutants. These include $5 million for reductions of black carbon wood smoke,
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$40 million for waste reduction and management, $7.5 million for healthy soils, and
$50 million for reductions in methane emissions from dairy and livestock operations.
Senate Bill X1-2, the California Renewable Energy Resources Act of 2011
SB X1-2 of 2011 requires all California utilities to generate at least 33 percent of their
electricity from renewables by 2020. SB X1-2 set a three-stage compliance period
requiring all California utilities, including publicly owned utilities, energy service providers,
and community choice aggregators, to generate at least 20 percent of their electricity from
renewables by December 31, 2013; 25 percent by December 31, 2016; and 33 percent
by December 31, 2020.
SB X1-2 also requires the renewable electricity standard to be met increasingly with
renewable energy that is supplied to the California grid from sources within, or directly
proximate to, California. SB X1-2 mandated that renewables from these sources make
up at least 50 percent of the total renewable energy for the 2011–2013 compliance period,
at least 65 percent for the 2014–2016 compliance period, and at least 75 percent for 2016
and beyond.
In October 2015, Governor Brown signed SB 350, which requires retail sellers and
publicly owned utilities to procure 50 percent of their electricity from renewable resources
by 2030. Wind energy plays an integral role in California’s electricity portfolio and in
meeting the state’s Renewable Portfolio Standards. As of 2016, wind energy accounted
for 39 percent of California’s renewable energy production for the Renewable Portfolio
Standards. Wind energy projects totaled 5,644 megawatts of capacity in California at the
end of 2016, providing enough electricity to power more than 2 million California
households (CEC 2019).
Energy
Warren-Alquist Act
The 1975 Warren-Alquist Act established the California Energy Resources Conservation
and Development Commission, now known as the California Energy Commission (CEC).
This law established state policy to reduce wasteful, uneconomical, and unnecessary
uses of energy by employing a range of measures.
State of California Energy Plan
CEC is responsible for preparing the State Energy Plan, which identifies emerging trends
related to energy supply, demand, conservation, public health and safety, and the
maintenance of a healthy economy. The current plan is the 1997 California Energy Plan.
The plan calls for the State of California to assist in the transformation of the transportation
system to improve air quality, reduce congestion, and increase the efficient use of fuel
supplies with the least environmental and energy costs. To further this policy, the plan
identifies a number of strategies, including assistance to public agencies and fleet
operators in implementing incentive programs for zero-emission vehicles and addressing
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their infrastructure needs; and encouragement of urban design that reduces vehicle miles
traveled and accommodates pedestrian and bicycle access.
Assembly Bill 2076: Reducing Dependence on Petroleum
Pursuant to AB 2076 (Chapter 936, Statutes of 2000), CEC and ARB prepared and
adopted a joint agency report in 2003, Reducing California’s Petroleum Dependence.
Included in this report are recommendations to increase the use of alternative fuels to 20
percent of on-road transportation fuel use by 2020 and 30 percent by 2030, significantly
increase the efficiency of motor vehicles, and reduce per capita vehicle miles traveled
(CEC and ARB 2003). Further, in response to CEC’s 2003 and 2005 Integrated Energy
Policy Reports, Governor Gray Davis directed CEC to take the lead in developing a longterm plan to increase alternative fuel use.
A performance-based goal of AB 2076 was to reduce petroleum demand to 15 percent
below 2003 demand by 2020.
Integrated Energy Policy Report
SB 1389 (Chapter 568, Statutes of 2002) required CEC to conduct assessments and
forecasts of all aspects of energy industry supply, production, transportation, delivery and
distribution, demand, and prices. CEC is to use these assessments and forecasts to
develop energy policies that conserve resources, protect the environment, ensure energy
reliability, enhance the state’s economy, and protect public health and safety (Public
Resources Code Section 25301[a]).
This work culminated in the Integrated Energy Policy Report. CEC adopts this report
every 2 years and an update every other year. The 2018 Integrated Energy Policy Report
Update, the most recent version, was adopted August 1, 2018. The 2018 Integrated
Energy Policy Report summarizes priority energy issues currently facing the state,
outlining strategies and recommendations to further the state’s goal of ensuring reliable,
affordable, and environmentally responsible energy sources. Energy topics covered in
the report include:
•

actions to address climate change and improve air quality;

•

increases in renewable energy, both large-scale and distributed renewable energy
resources;

•

advancements in energy efficiency;

•

developments in clean technology innovation;

•

advancements in clean transportation, transportation electrification, and the
development of the infrastructure needed to support zero-emission transportation;
and
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•

efforts to improve energy equity in California.

Senate Bill 1078: California Renewable Portfolio Standards Program
SB 1078 (Chapter 516, Statutes of 2002) established the Renewable Portfolio Standards
for electricity supply. The Renewable Portfolio Standards required that retail sellers of
electricity, including publicly owned utilities and community choice aggregators, provide
20 percent of their supply from renewable sources by 2017. The following actions related
to the Renewable Portfolio Standards subsequently occurred:
•

2003: Energy Action Plan I accelerates the 20 percent deadline to 2010.

•

2005: Energy Action Plan II recommends a further goal of 33 percent by 2020.

•

2006: SB 107 codifies the accelerated 20 percent by 2010 deadline.

•

2008: Governor Arnold Schwarzenegger issues EO S-14-08, requiring 33 percent
renewables by 2020.

•

2009: Governor Schwarzenegger issues EO S-21-09 directing ARB, under its AB
32 authority, to adopt regulations by July 31, 2010, consistent with the 33 percent
renewable energy target established in EO S-14-08.

•

2011: SB X1-2, signed by Governor Edmund G. Brown Jr., codifies the 33 percent
by 2020 Renewable Portfolio Standards.

•

2015: SB 350, signed by Governor Brown, codifies the 50 percent by 2030
Renewable Portfolio Standards.

•

2018: SB 100, signed by Governor Brown, codifies the 60 percent by 2030 and
100 percent by 2045 Renewable Portfolio Standards.

CEC estimates that 32 percent of California’s retail electricity sales in 2017 were provided
by Renewable Portfolio Standards–eligible renewable resources (CEC 2018).
Senate Bill 350: Clean Energy and Pollution Reduction Act of 2015
The Clean Energy and Pollution Act of 2015 (SB 350) requires that the amount of
electricity generated and sold to retail customers per year from eligible renewable energy
resources increase to 50 percent by December 31, 2030. This act also requires a doubling
of energy efficiency savings in electricity and natural gas for retail customers through
energy efficiency and conservation by December 31, 2030.
Energy Action Plan
The first Energy Action Plan emerged in 2003 from a crisis atmosphere in California’s
energy markets. The state’s three major energy policy agencies (CEC, the California
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Public Utilities Commission, and the Consumer Power and Conservation Financing
Authority [established under deregulation and now defunct]) came together to develop
one high-level, coherent approach to meeting California’s electricity and natural gas
needs. It was the first time that energy policy agencies formally collaborated to define a
common vision and set of strategies to address California’s future energy needs and
emphasize the importance of the impacts of energy policy on California’s environment.
In the October 2005 Energy Action Plan II, CEC and the California Public Utilities
Commission updated their energy policy vision by adding some important dimensions to
the policy areas included in the original Energy Action Plan, such as the emerging
importance of climate change, transportation-related energy issues, and research and
development activities. CEC adopted an update to Energy Action Plan II in February 2008
that supplemented the earlier energy action plans and examined the state’s ongoing
actions in the context of global climate change.
Assembly Bill 1007: State Alternative Fuels Plan
AB 1007 (Chapter 371, Statutes of 2005) required CEC to prepare a state plan to increase
the use of alternative fuels in California. CEC prepared the State Alternative Fuels Plan
in partnership with ARB and in consultation with other federal, state, and local agencies.
The State Alternative Fuels Plan presents strategies and actions California must take to
increase the use of alternative nonpetroleum fuels in a manner that minimizes the costs
to California and maximizes the economic benefits of in-state production. The State
Alternative Fuels Plan assessed various alternative fuels and developed fuel portfolios to
meet California’s goals to reduce petroleum consumption, increase use of alternative
fuels, reduce GHG emissions, and increase in-state production of biofuels without
causing a substantial degradation of public health and environmental quality.
Local
Yolo-Solano Air Quality Management District and Bay Area Air Quality
Management District
The Yolo-Solano Air Quality Management District (YSAQMD) attains and maintains air
quality conditions in northeastern Solano County, and the Bay Area Air Quality
Management District (BAAQMD) regulates air pollutant emissions in southwestern
Solano County. These air quality management districts are discussed further in Section
3.2, “Air Quality.” The YSAQMD Handbook for Assessing and Mitigating Air Quality
Impacts (YSAQMD 2007) leaves analysis and mitigation of GHG emissions to the
discretion of the lead agency.
BAAQMD established a climate protection program to reduce pollutants that contribute to
global climate change and affect air quality in the San Francisco Bay Area Air Basin. The
climate protection program includes measures that promote energy efficiency, reduce
vehicle miles traveled, and develop alternative sources of energy, all of which assist in
reducing emissions of GHGs and air pollutants that affect residents’ health. BAAQMD
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also seeks to support current climate protection programs in the region and to stimulate
additional efforts through public education and outreach, technical assistance to local
governments and other interested parties, and promotion of collaborative efforts among
stakeholders. The BAAQMD CEQA Air Quality Guidelines (BAAQMD 2017) provide GHG
thresholds of significance to provide a uniform scale for measuring the significance of
GHG emissions from land use and stationary-source projects in compliance with CEQA
and AB 32. BAAQMD also provides GHG reduction strategies for mitigation of GHG
emissions.
Solano County General Plan
The following policies and programs from the Solano County General Plan (Solano
County 2008) are specifically related to GHG emissions and energy, and may be
applicable to the project.
Air Quality
•

Policy HS.P-47: Promote GHG emission reductions by supporting carbon-efficient
farming methods (e.g., methane capture systems, no-till farming, crop rotation,
cover cropping, residue farming); installation of renewable energy technologies;
protection of grasslands, open space, and farmlands from conversion to other
uses; and encouraging development of energy-efficient structures.

Climate Change
•

Policy HS.P-53: Evaluate the potential effects of climate change on Solano
County’s human and natural systems and prepare strategies that allow the County
to appropriately respond and adapt.
o Program HS.I-68: Continue to implement and monitor the measures and
implementing actions contained in the Solano County Climate Action Plan
adopted in 2011.

Energy
•

Policy RS.P-53: Enable renewable energy sources to be produced from resources
available in Solano County, such as solar, water, wind, and biofuels to reduce the
reliance on energy resources from outside the county.

•

Policy RS.P-59: Encourage on-site renewable energy production and use and
energy conservation measures.
o Program RS.I-49: Require all off-road diesel powered vehicles used for
construction to be newer model, low-emission vehicles, or use retrofit
emission control devices, such as diesel oxidation catalyst and diesel
particulate filters verified by the California Air Resources Board.
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Solano County Climate Action Plan and Sea Level Rise Strategic Program
Primary among the County’s strategies to address climate change are implementation of
the Solano County Climate Action Plan (CAP) and Sea Level Rise Strategic Program
adopted by the Board of Supervisors in 2011.
The CAP addresses both GHG emissions from activities in the county (the residential,
commercial, industrial, transportation, and agricultural sectors) and emissions specifically
from County operations. The CAP provides a GHG emissions inventory for the base year
2005 and a forecast of GHG emissions for the year 2020, assuming no action is taken at
the state or local level. The CAP determines the quantity of emissions to be reduced to
meet the reduction target of 20 percent below 2005 levels.
The CAP establishes measures and implementing actions necessary to achieve the
County’s reduction target. Solano County General Plan policies and programs related to
GHG reductions are referenced in the CAP. The CAP includes provisions to track
countywide progress and make necessary changes to facilitate achievement of the goal
(Solano County 2011a).
The Sea Level Rise Strategic Program summarizes the potential effects of sea level rise
on Solano County, identifies properties and resources susceptible to sea level rise to
prioritize management strategies, and develops protection and adaptation strategies to
meet the County’s and region’s goals. The Sea Level Rise Strategic Program was
prepared in 2011 with the cooperation of regional partners that included the
San Francisco Bay Conservation and Development Commission and the California BayDelta Authority. The program also prioritizes impacts of sea level rise in the county based
on a cost-benefit analysis using the San Francisco Bay Conservation and Development
Commission’s regional prioritization process (Solano County 2011b).
3.6.2.

Environmental Setting

Greenhouse Gas Emissions
Global warming is a public health and environmental concern around the world. As global
concentrations of atmospheric GHGs increase, increases in global temperatures, weather
extremes, and air pollution concentrations also occur. Global warming and climate
change has been observed to contribute to poor air quality, rising sea levels, melting
glaciers, stronger storms, more intense and longer droughts, more frequent heat waves,
increases in the number of wildfires and their intensity, and other threats to human health
(IPCC 2013).
With the exception of 1998, all of the 10 warmest years in the record of global
temperatures (dating to 1880) have occurred since 2005, and the last 5 years (2014–
2018) have ranked as the 5 warmest years on record (NOAA 2019). Hotter days facilitate
the formation of ozone, increases in smog, and greater public health impacts (e.g.,
premature deaths, hospital admissions, asthma attacks, and respiratory conditions) (EPA
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2017). Average global combined land/ocean surface temperatures rose by roughly
0.85ºC between 1880 and 2012 (IPCC 2013). Because oceans tend to warm and cool
more slowly than land areas, continental surfaces have warmed the most. Climate models
predict that, if GHG emissions continue to increase, the average temperature at the
earth’s surface will likely increase by more than 1.5ºC by the year 2100 relative to 1850–
1900 (IPCC 2013).
The Physical Scientific Basis of Greenhouse Gas Emissions and Climate Change
Certain gases in the earth’s atmosphere, classified as GHGs, play a critical role in
determining the earth’s surface temperature. Solar radiation enters the earth’s
atmosphere from space. A portion of the radiation is absorbed by the earth’s surface and
a smaller portion of this radiation is reflected toward space. This absorbed radiation is
then emitted from the earth as low-frequency infrared radiation. The frequencies at which
bodies emit radiation are proportional to temperature. The earth has a much lower
temperature than the sun; therefore, the earth emits lower frequency radiation. Most solar
radiation passes through GHGs; however, infrared radiation is absorbed by these gases.
As a result, radiation that otherwise would have escaped back into space is instead
“trapped,” resulting in a warming of the atmosphere. This phenomenon, known as the
greenhouse effect, is responsible for maintaining a habitable climate on earth.
Prominent GHGs contributing to the greenhouse effect are CO2, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. Human-caused emissions
of these GHGs that exceed natural ambient concentrations are responsible for
intensifying the greenhouse effect and leading to a trend of unnatural warming of the
earth’s climate, known as global climate change or global warming. It is “extremely likely”
that more than half of the observed increase in global average surface temperature from
1951 to 2010 was caused by the anthropogenic increase in GHG concentrations and
other anthropogenic forcing (IPCC 2014).
Climate change is a global problem. GHGs are global pollutants, unlike criteria air pollutants
and toxic air contaminants, which are pollutants of regional and local concern. Whereas
most pollutants with localized air quality effects have relatively short atmospheric lifetimes
(about 1 day), GHGs have long atmospheric lifetimes (1 year to several thousand years).
GHGs persist in the atmosphere for long enough time periods to be dispersed around the
globe. Although the lifetime of any GHG molecule depends on multiple variables and
cannot be determined with any certainty, it is understood that more CO2 is emitted into the
atmosphere than is sequestered by ocean uptake, vegetation, and other forms of
sequestration. Of the total annual human-caused CO2 emissions, approximately 55 percent
is sequestered through ocean and land uptake every year, averaged over the last 50 years,
and the remaining 45 percent remains stored in the atmosphere (IPCC 2013:467).
The quantity of GHGs in the atmosphere that ultimately results in climate change is not
precisely known, but is enormous: No single project alone would measurably contribute
to an incremental change in the global average temperature, or to global, local, or micro
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climates. From the standpoint of CEQA, GHG impacts relative to global climate change
are inherently cumulative.
Greenhouse Gas Emission Sources
Emissions of CO2 are byproducts of fossil fuel combustion. Methane, a highly potent
GHG, results primarily from off-gassing (the release of chemicals from nonmetallic
substances under ambient or greater pressure) and is largely associated with agricultural
practices and landfills. Nitrous oxide is also largely attributable to agricultural practices
and soil management. CO2 sinks or reservoirs include vegetation and the ocean, which
respectively absorb CO2 through sequestration and dissolution (CO2 dissolving into the
water), two of the most common processes for removing CO2 from the atmosphere.
California
GHG emissions are attributable in large part to human activities associated with the
transportation, industrial, electricity generation and imports, residential, commercial, and
agricultural emissions sectors. In California, the transportation sector is the largest emitter
of GHGs (39 percent), followed by industrial (21 percent), electric power (16 percent),
commercial and residential (9 percent), agriculture (8 percent), and recycling and waste
(2 percent) (ARB 2018).
Emissions from the electric power sector composed 16 percent of statewide GHG
emissions in 2016. The GHG emissions inventory divides the electric power sector into
two broad categories: emissions from in-state power generation (including the portion of
cogeneration emissions attributed to electricity generation) and emissions from imported
electricity. GHG emissions from this sector declined by 18 percent in 2016 compared to
2015. The decrease in the carbon intensity of California’s electricity generation is driven
primarily by the large increase in renewable energy resources that has resulted from
implementation of California’s Renewable Portfolio Standards and Cap-and-Trade
Program. Incrementally higher energy efficiency standards have kept consumption of
electricity from increasing despite the state’s growing population and economy. The GHG
intensity of imported electricity has been declining steadily over time as California imports
a greater share of renewable power and divests from long-term contracts for coal-fired
electricity (ARB 2018).
Local
As discussed in Section 1.2, construction of facilities for the production of electrical energy
by a local agency like SMUD is exempt from County zoning and building ordinances
(Section 53091 of the Government Code (Subdivisions d and e). The following policies
are provided for the purpose of disclosure, and to allow informed decision-making.
Solano County
The County’s 2011 CAP includes a baseline 2005 GHG inventory and emissions forecast
for unincorporated Solano County. The 2005 GHG inventory is organized into a series of

Page 3.6-14

Solano 4 Wind Project EIR

July 2019

categories based on various emissions activities occurring in the unincorporated county:
transportation, energy consumption, agriculture, water consumption, and solid waste. The
inventory found that the various emissions categories accounted for the following
percentages of countywide annual GHG emissions (Solano County 2011a):
•

Transportation‐related activities: Approximately 51 percent.

•

Electricity and natural gas consumption: 22 percent. More than half of these
emissions were associated with industrial processes, while commercial energy use
generated approximately one-third and residential energy use generated the
remaining 12 percent.

•

Agriculture, including livestock, field equipment, soil management, pesticides, and
crop residue burning emissions: Approximately 21 percent.

•

Water sector: Approximately 4 percent.

•

Waste sector: Approximately 2 percent.

The community’s GHG emissions were projected for the year 2020 under a business‐ as‐
usual, no‐plan scenario. The scenario assumes that historical and current GHG‐
generating practices and trends for energy consumption, transportation, agriculture, solid
waste, and water consumption will continue through 2020. Under these assumptions,
communitywide GHG emissions in unincorporated Solano County are anticipated to
decrease 4.7 percent from the 2005 baseline. The distribution of emissions across sectors
remains approximately the same in 2020 as in 2005. The projected decrease in 2020
emissions can be largely attributed to lower emission rates of GHGs from newer vehicles
(Solano County 2011a).
Effects of Climate Change on the Environment
According to the Intergovernmental Panel on Climate Change, which was established in
1988 by the World Meteorological Organization and the United Nations Environment
Programme, global average temperature is expected to increase by 3–7 degrees
Fahrenheit (°F) by the end of the 21st century, depending on future GHG emission
scenarios (IPCC 2007). According to the California Natural Resources Agency,
temperatures in California are projected to increase by 2° to 5°F by 2050 and by 4° to 9°F
by 2100 (CNRA 2018a).
Other environmental resources could be indirectly affected by accumulated GHG
emissions and the resulting rise in global average temperature. California has been
marked by extreme weather and its effects in recent years. According to the California
Natural Resources Agency report Safeguarding California Plan: 2018 Update (CNRA
2018b), California experienced the driest 4-year statewide precipitation on record from
2012 through 2015; the warmest years on average in 2014, 2015, and 2016; and the
smallest and second smallest Sierra Nevada snowpack on record in 2015 and 2014
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(CNRA 2018b). In contrast, the northern Sierra Nevada experienced its wettest water
year on record in 2016–17 (CNRA 2018b). These changes in precipitation exacerbate
wildfires throughout California, increasing their frequency, size, and devastation. As
temperatures increase, the increase in precipitation falling as rain rather than snow could
also increase the potential for floods because water that normally would be held in the
snowpack of the Sierra Nevada and Cascade Range until spring would flow into the
Central Valley concurrently with winter rainstorms. This scenario would place more
pressure on California’s levee/flood control system (CNRA 2018b). Furthermore, in the
extreme scenario involving rapid loss of the Antarctic ice sheet, sea level along
California’s coastline could rise up to 10 feet by 2100, which is approximately 30–40 times
faster than sea level rose over the last century (California Ocean Science Trust 2017).
Changes in temperature, precipitation patterns, extreme weather events, and sea level
rise have the potential to affect and reduce the efficiency of thermal power plans and
substations, decrease the capacity of transmission lines, disrupt electrical demand, and
threaten energy infrastructure with the increased risk of flooding (CNRA 2018b).
The California Department of Transportation owns and operates more than 51,000
roadway miles along 265 highways, and three of the busiest passenger rail lines in the
nation. Sea level rise, storm surge, and coastal erosion are imminent threats to highways,
roads, bridge supports, airports, transit systems, and rail lines near sea level and
seaports. Shifting precipitation patterns, increased temperatures, wildfires, and
increasingly frequent extreme weather events also threaten transportation systems
across the state. Temperature extremes and increased precipitation can increase the risk
of roadway and railroad track failure, reduce safety, and increase maintenance costs
(CNRA 2018b).
Reduced water availability and changing temperatures, which affect prevalence of pests,
disease, and species, directly affect crop development and livestock production. Other
environmental concerns include declines in water quality, groundwater security, and soil
health (CNRA 2018b). Vulnerabilities of water resources also include risks of watershed
degradation, alteration of ecosystems and loss of habitat, impacts on coastal areas, and
ocean acidification (CNRA 2018b). The ocean absorbs approximately one-third of the
CO2 released into the atmosphere every year from industrial and agricultural activities,
which changes ocean chemistry by reducing the pH of seawater. This ocean acidification
harms marine organisms, especially calcifying species such as oysters, clams, sea
urchins, and corals.
Cal-Adapt is a climate change scenario planning tool developed by CEC that scales
global climate model data down to local and regional resolution under two emissions
scenarios, known as Representative Concentration Pathways (RCPs). The RCP 8.5
scenario represents a business-as-usual future emissions scenario, and the RCP 4.5
scenario represents a lower GHG emissions future. According to Cal-Adapt, annual
average temperatures in the project area are projected to rise by 3.5° to 6.0°F by 2099,
with the range based on low and high emissions scenarios (Cal-Adapt 2019).
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Energy
Energy Services in the Project Area
Pacific Gas and Electric Company supplies electricity to Solano County. However,
starting in 2020, all residents and businesses in the unincorporated county will have a
new electricity provider. The Solano County Board of Supervisors voted to join Marin,
Napa, and Contra Costa counties, as well as Benicia and 19 other cities, as part of the
Marin Clean Energy joint powers authority, which was approved by the California Public
Utilities Commission on February 19, 2019 (MCE 2019). Marin Clean Energy’s primary
program obtains 50 percent of its energy from renewable sources such as wind, solar,
water, and landfill cogeneration. That compares to 33 percent from Pacific Gas and
Electric Company.
Energy Types and Sources
California relies on a regional power system consisting of a diverse mix of natural gas,
petroleum, renewable, hydroelectric, and nuclear generation resources. One-third of the
energy consumed in California is produced by combusting natural gas. Almost half of
California’s net electricity generation in 2017 was from renewable resources, including
hydropower. Natural gas–fired power plants fueled more than 40 percent of total in-state
net electricity generation. Nuclear power supplies less than 10 percent of net generation,
as one of the two nuclear power plants in the state was permanently retired in mid-2013.
More than one-fourth of California’s electricity supply comes from out-of-state generation
facilities (EIA 2018).
California is among the top states for generation of electricity from renewable resources.
In 2017, the state was the leader in total utility-scale electricity generation from renewable
resources, including hydroelectric power. California typically leads the nation in solar,
geothermal, and biomass energy generation. In 2017, the state was also the nation’s
second largest producer of electricity from conventional hydroelectric power and fifth
largest producer of wind energy. California has six major wind resource areas and many
smaller wind sites (EIA 2018).
Transportation represented approximately 39.8 percent of California’s energy
consumption in 2016, followed by 23.7 percent consumed by industrial land uses,
18.9 percent consumed by commercial land uses, and 17.7 percent consumed by
residential uses (EIA 2018).
3.6.3.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
Greenhouse Gases and Climate Change
The methodology used in this EIR to analyze the project’s contribution to global climate
change included calculating GHG emissions using the best available methodologies for
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the information provided. For a full description of the GHG emissions calculation
methodology, see Appendix C.
Construction-related GHG emissions were estimated using the Sacramento Metropolitan
Air Quality Management District’s Roadway Construction Emissions Model (Version 9.0)
computer program. Specific information used in construction modeling included a list of
typical construction equipment by construction phase and reasonable assumptions based
on provided materials and information. 2 The analysis assumed that most project
construction would begin in 2020 and conclude in 2021 after a period of approximately
17 months.
Emissions were estimated only for project construction because operational activities
would be minimal. In addition, the analysis quantified the emissions that would no longer
occur because of the increased use of renewable energy resources for power generation;
these are referred to as “avoided” emissions.
Thresholds of Significance
Greenhouse Gas Emissions
The issue of global climate change is inherently a cumulative issue, because GHG
emissions from individual projects cannot be shown to have a material effect on the global
climate. Thus, the project’s impact on climate change is addressed only as a cumulative
impact.
•

Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact related to GHG emissions and energy if it would:

•

generate GHG emissions, either directly or indirectly, that may have a significant
impact on the environment;

•

conflict with any applicable plan, policy, or regulation of an agency adopted for the
purpose of reducing emissions of GHGs;

•

result in wasteful, inefficient, or unnecessary consumption of energy resources
during project construction or operation; or

•

conflict with or obstruct a state or local plan for renewable energy or energy
efficiency.

In California, counties, cities, and air districts have developed guidance and thresholds of
significance for determining the significance of GHG emissions that occur within their
jurisdictions. SMUD is the CEQA lead agency for the project, and therefore is responsible
for determining whether a particular impact would be considered significant. When local
2

Because project-specific information such as the duration of equipment use was not available, only
minimal off-model calculations were possible.
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agencies do not have adopted thresholds, as is the case with this project, they typically
rely on thresholds and guidance from the responsible air district.
Neither YSAQMD nor BAAQMD has an adopted threshold of significance for
construction-related GHG emissions. The BAAQMD threshold of significance for
operational GHG emissions from land use projects is 1,100 metric tons of carbon dioxide
equivalent (MTCO2e) per year or 4.6 MTCO2e per service population per year (BAAQMD
2017). However, YSAQMD and BAAQMD recommend that the lead agency quantify and
disclose construction-related GHG emissions and determine the significance of the
resulting GHG emission impacts relative to the AB 32 GHG reduction goals, as required
by Section 21082.2 of the California Public Resources Code. The lead agency is
encouraged to incorporate best management practices to reduce GHG emissions during
construction, as feasible and applicable.
Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issues will not be discussed further in the impact analysis.
Operational Greenhouse Gas Emissions
In consideration of the minor operational activities (periodic maintenance and monitoring
of the proposed facilities by five full-time employees) that would occur regularly upon
completion of project construction, the impacts of project operations are not analyzed
further.
Demand for Energy Services and Utilities
The project, once operational, would serve as a 91-megawatt wind power generation
facility for SMUD. Aside from the proposed wind turbine generators, implementing the
project would require energy-related infrastructure that would include an associated
electrical collection system. This project would increase SMUD’s capacity for power
generation. As a power generation facility, this project would generate much more energy
than would be needed to run the facility’s operational components; therefore, the project
would not demand new energy services and facilities. For this reason, the project’s
demand for energy services and utilities is not discussed further in this section. (However,
because the project does include construction activity, the project’s potential for wasteful,
inefficient, and unnecessary consumption of energy is discussed below, in Impact 3.6-3.)
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Impact Analysis
Impact 3.6-1: Direct or indirect generation of GHG emissions that may have a
significant impact on the environment or conflict with an applicable plan, policy,
or regulation of an agency adopted for the purpose of reducing emissions of
GHGs.
The fundamental purpose of the project is to reduce GHG emissions produced in the
SMUD service area and in California, or to support beneficial uses there. The project is
expected to reduce GHG emissions by approximately 2,446,322 MTCO2e over the
project’s 35-year life. Although project construction activities would make a relatively
small contribution of 4,603 MTCO2e to overall GHG emissions, implementing the project
would not result in a substantial cumulative contribution to GHG emissions or conflict with
any applicable plan, policy, or regulation regarding GHGs. This impact would be less
than significant.
The use of heavy-duty off-road equipment, vehicular trips to transport materials, and
workers’ commutes during project construction would all generate exhaust emissions of
GHGs. Table 3.6-1 shows the results of modeling results (see also Appendix C).
Table 3.6-1

Project-Generated Greenhouse Gas Emissions
Construction Activities

MTCO2e (MT/year)

Phase 1: Demolition

409

Phase 2: Road Construction

675

Phase 3: Home Run Collection Construction

203

Phase 4: Foundation Construction

574

Phase 5: Wind Turbine Generator Delivery and Erection

2,741

Summary of Construction Emissions
Construction Year 1

1,862

Construction Year 2

2,741

Total Construction (all years)

4,603

Construction Amortized (35 years)

132

Notes:
MT/year = metric tons; MTCO2e = metric tons of carbon dioxide equivalent
Totals may not add due to rounding.
Source: Modeled by Planning Partners in March 2019 (Appendix C)

Short-term project construction activities would generate approximately 4,603 MTCO2e
of GHG emissions (Table 3.6-1). Neither YSAQMD nor BAAQMD has an adopted
threshold of significance for construction-related GHG emissions. Because of the
cumulative effect of GHGs, the project’s construction emissions were amortized over the
operational lifetime of the project to provide a relative comparison. When amortized over
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the assumed 35-year lifetime of the project, the project’s annual construction-related GHG
emissions would be 132 MTCO2e.
In addition, the project has been designed in part to help SMUD reach the Renewable
Portfolio Standards goals as set forth by SB 350, requiring utilities to increase the mix of
renewable energy sources to 50 percent by 2030. Although implementing the project
would result in short-term construction emissions, project operation would serve to
increase SMUD’s renewable energy supply and would help reduce carbon dioxide
equivalent emissions associated with SMUD’s power generation. Using power generation
estimates from engineering assessments, the project’s 91-megawatt capacity would
generate approximately 290,800 megawatt-hours per year and result in approximately
69,895 MTCO2e per year of avoided GHG emissions. Over the expected 30- to 35-year
(or longer) life of the project, these annual avoided emissions would be approximately
2,446,322 MTCO2e, which would vastly exceed the 4,603 MTCO2e associated with the
project’s short-term construction activities. Further, the Renewable Portfolio Standards
requirements established by SB X1-2 and SB 350 are among many strategies in place to
reduce statewide GHG emissions to achieve the long-term GHG reduction goals
established for 2030 and 2050. Thus, implementing this project would contribute to
California’s efforts to meet its long-term GHG reduction goals and would not conflict with
any plans, policies, or regulations adopted for the purpose of reducing GHG emissions.
This impact would be less than significant.
Mitigation Measures
No mitigation is required.
Impact 3.6-2: Impacts of climate change on the project.
Climate change is anticipated to result in various changes to local weather patterns in the
future. The project does not propose any new residences and would not expose people
to increased risks from climate change. This impact would be less than significant.
As discussed previously in Section 3.6.2, “Environmental Setting,” there is substantial
evidence that human-induced increases in atmospheric GHG concentrations have
intensified the greenhouse effect, thus leading to increased global average temperatures
(climate change) and associated changes in local, regional, and global average climatic
conditions.
Although strong scientific consensus exists that global climate change is occurring, there
is less certainty regarding the timing, severity, and potential consequences of the climate
phenomena, particularly at specific locations. Scientists have identified several ways in
which global climate change could alter the physical environment in California (CNRA
2018b; IPCC 2014). These include:
•

increased average temperatures;

•

modifications to the timing, amount, and form (rain vs. snow) of precipitation;
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•

changes in the timing and amount of runoff;

•

reduced water supply;

•

deterioration of water quality; and

•

elevated sea levels.

The project site is located in a rural area of Solano County and would likely be subject to
only some of these impacts. The most pertinent impacts of climate change on the specific
project location would be increased average temperatures and modifications to the timing,
amount, and form (rain vs. snow) of precipitation.
Annual average temperatures in Solano County are projected to increase steadily over
the next 90 years, based on the best available climate change projections for the region
in the web-based planning tool Cal-Adapt. Cal-Adapt was developed by CEC to evaluate
climate change impacts, consistent with the emissions scenarios identified in the
Intergovernmental Panel on Climate Change’s Fifth Assessment Report (IPCC 2014).
The IPCC Fifth Assessment Report uses future emissions scenarios known as
Representative Concentration Pathways to estimate scenarios in which varying (higher
or lower) levels of GHGs would be emitted in the future. Emissions scenarios used in the
tool are based on the RCP 4.5 and RCP 8.5 scenarios.
According to Cal-Adapt, the location of the project is projected to experience a
temperature increase of 3.5° to 6.0°F by 2099 under the RCP 4.5 and RCP 8.5 scenario,
respectively (Cal-Adapt 2019). These temperature increases could result in changes to
winds, with some studies suggesting stronger winds and an overall increase in wind
generation (British Antarctic Survey 2018). Long-term project operation would include
regular maintenance of and repairs to equipment, with replacement as needed. However,
the project would not add any residential uses, and therefore, would not expose people
to increased or additional risks from climate change effects. This impact would be less
than significant.
Mitigation Measures
No mitigation is required.
Impact 3.6-3: Wasteful, inefficient, and unnecessary consumption of energy.
Project construction activities would consume energy. However, because the project,
once operational, would serve as a power generation facility and increase SMUD’s
capacity to generate power, the project would not result in the wasteful, inefficient, and
unnecessary consumption of energy. Therefore, this impact would be less than
significant.
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Project construction would require the use of transportation fuels (diesel and gasoline).
Heavy-duty construction equipment, vehicle trips used for transporting materials, and
worker commute trips to and from the project site would all consume energy. These are
all considered necessary components of the project’s construction phase and would not
result in wasteful, inefficient, and unnecessary consumption of energy. Once completed,
the project would serve as one of SMUD’s power generating facilities and would increase
SMUD’s overall capacity to generate power. For these reasons, this impact would be less
than significant.
In addition, Mitigation Measure 3.2-1, “Reduce construction-related exhaust and dust
emissions,” in Section 3.2, “Air Quality,” includes requirements for reducing air pollutant
emissions. These requirements could include using more fuel-efficient, late-model diesel
engines (e.g., Tier 3, Tier 4), using alternative fuels, or other options. Implementing
Mitigation Measure 3.2-1 would further reduce overall usage of fuel (and fossil fuels)
during project construction.
Mitigation Measures
No mitigation is required.
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3.7.

Hazards and Hazardous Materials

This section evaluates the potential hazards to the public and the environment from
construction, operation, and decommissioning of the project. It considers both short-term
impacts from construction- and decommissioning-phase activities and impacts of longterm operations and maintenance. Hazards discussed in this section include:
•

the use and potential for release of hazardous materials;

•

the possibility of encountering subsurface hazardous materials during grading and
excavation;

•

hazards to aviation;

•

exposure of people or structures to wildfires; and

•

risks to the public from failure of wind turbine generator (WTG) rotors.

Impacts related to hazardous emissions (i.e., toxic air contaminants) are evaluated in
Section 3.2, “Air Quality.” Potential effects of hazardous materials on water quality are
evaluated in Section 3.8, “Hydrology and Water Quality.” For an evaluation of impacts on
areas with high wildfire risk, see Section 5.1.7, “Wildfire.”
3.7.1.

Regulatory Setting

Federal
Management of Hazardous Materials
Various federal laws address the proper handling, use, storage, and disposal of
hazardous materials, and require measures to prevent or mitigate injury to health or the
environment if such materials are accidentally released. The U.S. Environmental
Protection Agency (EPA) is the agency primarily responsible for enforcing and
implementing federal laws and regulations regarding hazardous materials. Applicable
federal regulations pertaining to hazardous materials are contained mainly in Code of
Federal Regulations (CFR) Titles 29, 40, and 49. Hazardous materials, as defined in the
code, are listed in 49 CFR 172.101. Management of hazardous materials is governed by
the following laws, among others:
•

The Toxic Substances Control Act of 1976 (Title 15, Section 2601 and following
sections of the U.S. Code [15 USC 2601 et seq.]) regulates the manufacturing,
inventory, and disposition of industrial chemicals, including hazardous materials.
Section 403 of the Toxic Substances Control Act establishes standards for leadbased paint hazards in paint, dust, and soil. This law mandates use of the Universal
Hazardous Waste Manifest (or the Cortese List) to track hazardous substances
from “cradle to grave.”
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•

The Resource Conservation and Recovery Act of 1976 (42 USC 6901 et seq.) is
the law under which EPA regulates hazardous waste from the time the waste is
generated until its final disposal (“cradle to grave”).

•

The Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (also called the Superfund Act or CERCLA) (42 USC 9601 et seq.) gives EPA
authority to seek out the parties responsible for releases of hazardous substances
and ensure their cooperation in site remediation.

•

The Superfund Amendments and Reauthorization Act (SARA) of 1986 (Public Law
99-499; 42 USC 116), also known as SARA Title III or the Emergency Planning
and Community Right-to-Know Act of 1986 (EPCRA), imposes hazardous
materials planning requirements to help protect local communities in the event of
accidental release.

•

The Spill Prevention, Control, and Countermeasure (SPCC) rule (40 CFR
Part 112) includes requirements for oil spill prevention, preparedness, and
response to prevent discharges of oil to navigable waters and adjoining shorelines.
The rule requires specific facilities to prepare, amend, and implement SPCC plans.
The SPCC rule is part of the Oil Pollution Prevention regulation, which also
includes the Facility Response Plan rule.

Transport of Hazardous Materials
The U.S. Department of Transportation regulates transport of hazardous materials
between states and is responsible for protecting the public from dangers associated with
such transport. The federal hazardous materials transportation law, 49 USC 5101 et seq.
(formerly the Hazardous Materials Transportation Act, 49 USC 1801 et seq.) is the basic
statute regulating transport of hazardous materials in the United States. The Federal
Highway Administration, U.S. Coast Guard, Federal Railroad Administration, and Federal
Aviation Administration (FAA) enforce hazardous materials transport regulations.
Worker Safety
The federal Occupational Safety and Health Administration (OSHA) is responsible for
assuring worker safety in the handling and use of chemicals identified in the Occupational
Safety and Health Act of 1970 (Public Law 91-596, 29 USC 651 et seq.). OSHA has
adopted numerous regulations pertaining to worker safety, contained in CFR Title 29.
These regulations set standards for safe workplaces and work practices, including
standards for handling hazardous materials and for excavation and trenching.
Air Traffic
The FAA regulates aviation at Travis Air Force Base (AFB) and other regional, public,
and private airports; it also regulates objects that affect navigable airspace, such as the
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WTGs proposed for the project. The FAA is responsible for promoting and maintaining
the safe and efficient use of U.S. airspace for all users. According to 49 CFR Part 77.13:
Any person/organization intending to sponsor any of the following construction or
alterations must notify the Administrator of the FAA of:
•

Any construction or alteration exceeding 200 feet above the ground level;

•

Any construction or alteration:
o

Within 20,000 feet of a public use or military airport which exceeds a 100 to 1 ratio
(100:1) surface from any point on the runway;

o

Within 10,000 feet of a public use or military airport which exceeds a 50:1 surface
from any point on the runway;

o

Within 5,000 feet of a public use heliport which exceeds a 25:1 surface;

•

Any highway, railroad, or other traverse way whose prescribed adjusted height would
exceed the above noted standards;

•

When requested by the FAA; and

•

Any construction or alteration located on a public use airport or heliport regardless of
height or location.

Persons failing to comply with the provisions of FAR Part 77 are subject to civil penalty
under Section 902 of the Federal Aviation Act of 1958, as amended and pursuant to 49
USC 46301(a).
The U.S. Department of Transportation and California Department of Transportation
(Caltrans) also require project proponents to submit FAA Form 7460-1, Notice of
Proposed Construction or Alteration. According to 49 CFR Part 77.17:
•

Individuals/Organizations proposing construction or alterations must submit FAA
Form 7460-1, Notice of Proposed Construction or Alteration, including pertinent
information about the alteration and appropriate attachments showing the type and
location of the alteration. Information needed for the FAA review includes the
following:
o

Perpendicular distance of the proposed alteration to the nearest runway
centerlines;

o

Distance along centerline (actual or extended) from runway end to the
perpendicular intercept point;

o

Ground elevation at the site of the proposed alteration;

o

Height of the proposed alteration including antennas or other appurtenances;

o

Accurate geodetic coordinates conforming to North American Datum of 1983
(NAD 83);

o

Sketches, drawings, etc., showing the type of construction or alteration being
proposed; and
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o

Pursuant to Section 77.17(a)(1), notification shall be submitted 30 days prior
to construction. Given the time required to conduct an aeronautical study, a
60-day notification is recommended to accommodate the review process and
issuance of a determination letter.

Notification allows the FAA to identify potential aeronautical hazards in advance, thus
preventing or minimizing any adverse impacts on the safe and efficient use of navigable
airspace. This notification serves as the basis for:
•

evaluating the effect of the construction or alteration on operating procedures,

•

determining the potentially hazardous effect of proposed construction on air
navigation,

•

identifying mitigation measures to enhance safe air navigation, and

•

charting new objects.

A permit must be obtained from Caltrans’s Aeronautics Program for any structure that
would constitute a hazard to air navigation, as defined in FAR Part 77. The permit is not
required if the FAA aeronautical study determines that the structure would have no impact
on air navigation.
According to FAA Order 7400.2F, Procedures for Handling Airspace Matters (FAA 2006),
the FAA is authorized to promote the safe and efficient use of navigable airspace, whether
concerning existing or proposed structures (also see 49 USC 44178). This includes safety
issues regarding radar interference from structures in navigable airspace. To this end, the
FAA coordinates with several other federal agencies, including Travis AFB, before issuing
a No Hazard Determination.
As also provided in FAA Order 7400.2F, the FAA obstruction evaluation transcends
organizational lines and includes military input as provided above. A structure is
considered a hazard if it exceeds obstruction standards as outlined in FAR Part 77, and/or
if it is found to have a physical or electromagnetic radiation effect on the operation of air
navigation facilities (FAA 2006). This also includes airport capacity/efficiency and the
effect on ground-based communications and Navigational Aid System equipment, and
the signal paths between ground-based and airborne equipment. In addition, under this
responsibility clause, military personnel are responsible for evaluating effects on airspace
and routes used by the military.
State
Management of Hazardous Materials
In California, both federal and state community right-to-know laws are coordinated
through the Governor’s Office of Emergency Services. The federal law, SARA Title III or
EPCRA (described above), supports emergency planning efforts at the state and local
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levels and enables information sharing with local governments and the public regarding
potential chemical hazards in their communities. Because of the community right-to-know
laws, information is collected from facilities that handle (e.g., produce, use, store)
hazardous materials exceeding certain quantities. The provisions of EPCRA apply to the
following major categories:
•

Emergency planning

•

Emergency release notification

•

Reporting of hazardous chemical storage

•

Inventory of toxic chemical releases

The corresponding state law is found in Chapter 6.95 of the California Health and Safety
Code (Hazardous Materials Release Response Plans and Inventory). This law requires
qualifying businesses to prepare a hazardous materials business plan. The plan must
include procedures for managing hazardous materials and hazardous waste. In addition,
the plan must describe emergency response procedures and include a list of emergency
spill cleanup supplies and equipment. When an applicant begins to use hazardous
materials at levels that reach applicable federal and/or state thresholds, the applicant
submits the plan to the administering agency.
The California Department of Toxic Substances Control (DTSC), a division of the
California Environmental Protection Agency, has primary regulatory responsibility for
hazardous materials in California. DTSC works in conjunction with EPA to enforce and
implement hazardous materials laws and regulations. As required by Section 65962.5 of
the California Government Code, DTSC maintains a hazardous waste and substances
site list for the state, known as the Cortese List. Individual regional water quality control
boards (RWQCBs) are the lead agencies responsible for identifying, monitoring, and
cleaning up leaking underground storage tanks.
The California Department of Conservation, Division of Oil, Gas, and Geothermal
Resources, oversees the drilling, operation, maintenance, and plugging and
abandonment of oil, natural gas, and geothermal wells. The regulatory program
emphasizes the wise development of oil, natural gas, and geothermal resources in the
state through sound engineering practices intended to protect the environment, prevent
pollution, and ensure public safety.
The California Department of Forestry and Fire Protection maintains maps of fire hazard
severity zones for local and state responsibility areas. These areas are mapped based
on fuels, terrain, weather, and other relevant factors. These hazard zones are rated based
on their potential to expose structures to wildfire. The project site is designated as a Local
Responsibility Area Unzoned fire hazard severity zone (CAL FIRE 2007). Surrounding
areas are in the moderate fire hazard severity zone, which is the lowest fire hazard rating.
For a discussion of fire protection for the area, see Section 5.1.7, “Wildfire.”
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Transport of Hazardous Materials and Hazardous Materials Emergency Response
Plan
The State of California has adopted U.S. Department of Transportation regulations for the
movement of hazardous materials originating within and passing through the state. State
regulations are contained in Division 26, Title 13 of the California Code of Regulations.
The California Highway Patrol and Caltrans have primary responsibility for enforcing state
regulations and responding to hazardous materials transportation emergencies.
Together, these agencies determine the container types used and issue licenses to
hazardous waste haulers to transport hazardous waste on public roads.
California has developed an emergency response plan to coordinate emergency services
provided by the federal, state, and local governments and private agencies. Response to
hazardous materials incidents is one part of the plan. The plan is managed by the
California Governor’s Office of Emergency Services, which coordinates the responses of
other agencies in the project area.
Management of Construction Activities
Through the Porter-Cologne Water Quality Control Act and the National Pollutant
Discharge Elimination System (NPDES) program, RWQCBs have the authority to require
proper management of hazardous materials during project construction. For a detailed
description of the Porter-Cologne Water Quality Control Act, the NPDES program, and
the role of the Central Valley RWQCB, see Section 3.8, “Hydrology and Water Quality.”
The State Water Resources Control Board adopted the statewide NPDES General Permit
in August 1999. The state requires that projects disturbing more than 1 acre of land during
construction file a notice of intent with the RWQCB to be covered under this permit.
Construction activities subject to the NPDES General Permit include clearing, grading,
stockpiling, and excavation. Dischargers are required to eliminate or reduce nonstormwater discharges to storm sewer systems and other waters. A storm water pollution
prevention plan (SWPPP) must be developed and implemented for each site covered by
the permit. The SWPPP must include best management practices (BMPs) designed to
prevent construction pollutants from contacting stormwater and keep the products of
erosion from moving off‐site into receiving waters throughout the construction and life of
the project. The BMPs must address source control and, if necessary, pollutant control.
Worker Safety
The California Division of Occupational Safety and Health (Cal/OSHA) is the primary
agency responsible for worker safety in the handling and use of chemicals in the
workplace in California. Cal/OSHA standards are typically more stringent than federal
OSHA regulations. Under Cal/OSHA rules, an employer is required to monitor worker
exposure to listed hazardous substances and notify workers of exposure (California Code
of Regulations Title 8, Sections 337–340). The regulations specify requirements for

Page 3.7-6

Solano 4 Wind Project EIR

July 2019

employee training, availability of safety equipment, accident-prevention programs, and
warnings regarding exposure to hazardous substances.
Air Traffic
The State Aeronautics Act, codified at Public Utilities Code Section 21001 et seq., was
enacted “to further and protect the public interest in aeronautics and aeronautical
progress” (Public Utilities Code Section 21002). The State Aeronautics Act requires the
establishment of an airport land use commission in each county. These commissions are
established to provide for the orderly development of public use airports in the state and
the area surrounding these airports, and to protect public health, safety, and welfare by
minimizing the public’s exposure to excessive noise and safety hazards in areas around
public use airports (Public Utilities Code Section 21670[a]).
Local
As discussed in Section 1.2, policies construction of facilities for the production of
electrical energy by a local agency like SMUD is exempt from County zoning and building
ordinances (Section 53091 of the Government Code (Subdivisions d and e). The following
policies are provided for the purpose of disclosure, and to allow informed decisionmaking.
Solano County General Plan
The Public Health and Safety elements of the Solano County General Plan (Solano
County 2008) include policies and programs regarding proper storage, use, and disposal
of hazardous materials, setbacks to buffer uses from WTGs, and compatibility of WTG
with operations at Travis AFB.
The Resources Element of the Solano County General Plan (Solano County 2008)
include policies and programs regarding the siting of energy facilities in ways that avoid
impacts to natural resources, including wildlife or agriculture, are compatible with
surrounding land uses, and protect scenic views. Setbacks of up to 1,000 feet, or three
times a total turbine, are required when near existing residential uses to ensure protection
against falling objects due to either blade throw or structural failure of the tower itself.
Solano County Hazardous Materials Program
The Solano County Department of Resource Management, Environmental Health
Services Division (Environmental Health), manages the Hazardous Materials Program.
This program regulates the use, storage, and disposal of hazardous materials in Solano
County. Solano County Environmental Health issues permits, inspects facilities,
investigates complaints, and consults with both the business community and the
public. Environmental Health conducts regulatory oversight of all businesses that handle
hazardous materials exceeding 55 gallons, 500 pounds, or 200 cubic feet of gas through
a hazardous materials business plan. The hazardous materials business plan program
addresses preparedness for emergency response to incidents involving hazardous
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materials. These plans include an inventory of hazardous materials that is updated
annually.
Solano County Air Traffic
The Solano County Airport Land Use Commission (ALUC) exists to protect public health,
safety, and welfare by ensuring compatible land uses within the vicinity of Solano
County’s airports (Public Utilities Code Section 21670). Several airports operate in the
project vicinity. Travis AFB is approximately 10 miles northwest of the project area, and
the Rio Vista Municipal Airport is approximately 5 miles to the northeast. The Nut Tree
Airport in Vacaville is approximately 19 miles north-northwest of the project area.
The project area is not located in the Nut Tree Airport Compatibility Zones (Solano County
2012) or the Rio Vista Municipal Airport Compatibility Zones or Airport Influence Area
(Solano County ALUC 2018). The project area lies within the Travis AFB Airport Influence
Area (Solano County ALUC 2015). The Airport Influence Area includes “all lands on which
the uses could be negatively affected by present or future aircraft operations at Travis
AFB, as well as lands on which the uses could negatively affect Travis AFB” (Solano
County ALUC 2015:Section 6.1.2[a][1]).
The presence of WTGs can generate interference with air traffic control radar, rotor
turbulence, and vertical obstruction hazards. To adequately prevent hazards,
Section 5.6.1 of the Travis AFB Land Use Compatibility Plan (LUCP) states that all new
and replacement turbines in Solano County that are greater than 100 feet in height at
ground level “shall be referred to the ALUC for a consistency determination” (Solano
County ALUC 2015). But as discussed above, SMUD’s WTG facilities are exempt from
the County’s zoning and building provisions under subdivisions (d) and (e) of Section
53091 of the Government Code. Therefore, SMUD is not required to comply with the Land
Use Compatibility Plan (LUCP) provisions regarding consistency determination. And,
even if the LUCP provisions applied, “local agencies” such as SMUD have discretion to
overrule the ALUC determinations under Sections 21676 and 21676.5 of the Public
Utilities Code. (See Pub. Utilities Code, §§ 21674.7(b), 21675.1(d), 21676, 21676.5, and
21677 [allowing local agencies in Marin County to overrule an ALUC determination by a
simple majority].)
3.7.2.

Environmental Setting

Definition of Terms
For purposes of this section, the term “hazardous materials” refers to both hazardous
substances and hazardous wastes. The Code of Federal Regulations defines a
“hazardous material” as “a substance or material that … is capable of posing an
unreasonable risk to health, safety, and property when transported in commerce”
(49 CFR 171.8). Section 25501 of the California Health and Safety Code defines a
hazardous material as follows:
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“Hazardous material” means any material that, because of its quantity, concentration,
or physical, or chemical characteristics, poses a significant present or potential hazard
to human health and safety or to the environment if released into the workplace or the
environment. “Hazardous materials” include, but are not limited to, hazardous
substances, hazardous waste, and any material which a handler or the administering
agency has a reasonable basis for believing that it would be injurious to the health and
safety of persons or harmful to the environment if released into the workplace or the
environment.

Section 25141(b) of the California Health and Safety Code defines “hazardous wastes”
as wastes that:
… because of their quantity, concentration, or physical, chemical, or infectious
characteristics, [may either] cause, or significantly contribute to an increase in mortality
or an increase in serious illness [or] pose a substantial present or potential hazard to
human health or the environment when improperly treated, stored, transported,
disposed of, or otherwise managed.

Surrounding Land Uses
Hazardous materials related to historic dryland farming and natural gas exploration and
extraction activities may be present below the surface of the project site. Exhibit 3.7-1
shows the project area and the known subsurface locations of potential historic hazardous
materials.
Dryland Farming
Historically, the project area has been undeveloped land used mostly for dryland farming
and livestock grazing. Historical agricultural uses of the property may have included the
use of hazardous materials or wastes, including petroleum products such as fuel,
solvents, lubricants, and agricultural chemicals related to farming activities. Although
residual agricultural chemicals could exist in site soils from historic use of the site for
agricultural purposes, the potential presence of these constituents is considered likely to
be minimal.
A Phase I Environmental Site Assessment (URS 2012) was completed in 2012 for
approximately 720 acres of the project’s total 2,237 acres. The assessment indicated that
no recognized environmental conditions were observed on the project site. However, a
previous Phase I Environmental Site Assessment completed for most of the project area
in 2004 identified evidence of both aboveground storage tanks and underground storage
tanks near a former residence and farming equipment staging area (SMUD 2009).
However, the project facilities would be located away from any past areas of concentrated
use, and the likelihood of encountering any related hazardous materials during
construction is considered low.
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Exhibit 3.7-1 Location of Potential Hazardous Materials in the Project Area
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In addition, a data search of various agency lists was conducted in 2019 for the project
site and surrounding areas to identify potential hazardous contamination sites. According
to the Envirofacts Web database, no sites within the project boundaries have been
reported to EPA, although the Rio Vista Gas Unit is located approximately 1 mile
northeast of the Solano 4 East project subarea (EPA 2019). No sites in the project area
are shown in DTSC’s EnviroStor database (DTSC 2019) and no underground storage
tank sites in the project area are identified on the Cortese List (CalEPA 2019). Therefore,
the regulatory database (Cortese) search did not identify any known hazardous wastes
sites.
Natural Gas Exploration and Extraction
The project area has historical uses that include natural gas exploration and extraction.
A records search of the Web site for the California Department of Conservation, Division
of Oil, Gas, and Geothermal Resources, identifies several wells in the project area
(DOGGR 2019). The division’s scoping letter for the project (see Appendix A) notes that
there are 12 gas wells within one-quarter mile of the project area, all of which are
abandoned. The actual locations of the wells have not been verified. Based on the
Division of Oil, Gas, and Geothermal Resources’ review of the available data, impacts on
known gas wells are not likely.
Additional potential subsurface hazards include high-pressure natural gas pipelines that
may be present in the project area adjacent to the Sacramento River. These pipelines
could pose an explosion hazard if damaged during construction activities. Gas pipelines
are generally at a depth of 8 feet and descend much deeper as they approach any
crossing of the Sacramento River.
Air Traffic
Travis AFB serves as the strategic airlift and aerial refueling base on the West Coast. The
base also provides support for civilian air traffic control in the base’s vicinity, including
airspace over the project area. As shown in the Travis AFB LUCP (Solano County ALUC
2015), the project area is located within Zones D and E of the Travis AFB Airport Influence
Area (Exhibit 3.7-2). Zones D and E are the outermost zones, described as “Other Airport
Environs” and the “Remainder of the Airport Influence Area.” For these zones, a structure
taller than 200 feet above ground level normally requires ALUC review, and proposed
WTGs are required to meet line-of-sight criteria in Policy 5.6.1(b) of the Travis AFB LUCP.
This policy requires completion of a radar line-of-sight analysis for WTG facilities more
than 100 feet in height to demonstrate that placement of the WTG would not adversely
affect radar operations. Based on a review of the LUCP and Appendix H of LUCP, which
provides examples at a large scale of approximately where wind turbines that are 100
feet, 200 feet, 300 feet, 400 feet, and 500 feet in height above ground level, respectively,
would likely be within the line-of-sight of the Travis AFB radar, the project as proposed is
unlikely to be determined consistent with this policy of LUCP.
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Exhibit 3.7-2 Airport Compatibility Zones
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However, as discussed above, the LUCP provisions do not apply to SMUD WTG facilities.
Section 53091 of the Government Code (Subdivisions d and e) states that “zoning and
building ordinances of a county or city shall not apply to the location or construction of
facilities for the generation of electrical energy.” SMUD is a municipal utility district that
serves as a local agency with the ability to establish regulations, and the project would be
an electrical generation facility that would use wind turbines to generate energy.
Consequently, the project is determined to be exempt from County zoning and building
ordinances.
Further even if SMUD was required to obtain a determination from ALUC, SMUD, as a
local agency, can overrule the ALUC determination by holding a hearing, making findings
that the action is consistent with the purposes of the SAA, and obtaining a two-thirds vote
of its governing body. (See Pub. Util. Code, § 21674.7(b) ["This subdivision does not limit
the authority of local agencies to overrule [the ALUC] actions or recommendations
pursuant to Sections 21676, 21676.5, or 21677."].)
In 2016, DoD issued the Report to Congress on the Impact of Wind Energy Developments
on Military Installations (DoD 2016). The report discusses the risks posed by wind energy
developments near military installations, ranges, or training routes. Although WTGs
located in the line of sight of a radar system could adversely affect the ability of radar to
locate and track airborne objects, the effect would depend on the number and location of
WTGs. The report describes DoD’s continued efforts to develop new strategies to identify
mitigation solutions to radar interference issues, including development of new radar
technology
The FAA conducted an aeronautical study of the proposed project under the provisions
of 49 USC 44718 and, if applicable, 14 CFR Part 77. Issued on February 1, 2019, the
FAA study considered and analyzed the following impacts:
•

impacts on existing and proposed arrival, departure, and en route procedures for
aircraft operating under both visual flight rules and instrument flight rules;

•

impacts on all existing and planned public use airports, military airports, and
aeronautical facilities; and

•

cumulative impacts resulting from the studied WTGs when combined with the
impacts of other existing or proposed structures.

The study found that the structures would have no substantial adverse effect on the safe
and efficient use of navigable airspace by aircraft or on the operation of air navigation
facilities (FAA 2019). The FAA determined that the structures would not be a hazard to
air navigation, provided that the WTGs are marked with white paint and lighted using
synchronized red lights in accordance with Chapters 4, 12, and 13 of FAA Advisory
Circular 70/7460-1L with Change 2, Obstruction Marking and Lighting (FAA 2018).
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According to the FAA report, the proposed WTGs would be within the line of sight of the
Stockton CA (SCK) ASR-11, Travis (SUU) DASR, Mill Valley (QMV) ARSR-4, and
McClellan (MCC) ASR-9 radar facilities. WTGs rarely, if ever create "electromagnetic"
interference; however, if WTGs are within the line of sight of a radar sensor, they may be
detected by that sensor and may therefore pose physical interference. The air traffic
control system command center has sole responsibility for deciding whether the system
is acceptable for performing air traffic control duties. The review concluded that the
proposed project would not cause an unacceptable adverse impact on air traffic control
operations at this time (FAA 2019).
Sensitive Receptors
For the purposes of CEQA, the California Air Resources Board considers a sensitive
receptor to be a location that houses or attracts children, the elderly, people with illnesses,
or others who are especially sensitive to the effects of air pollutants. Examples of sensitive
receptors include hospitals, residences, daycare centers, convalescent facilities, schools,
and parks.
The project area is designated for agricultural use and leased for dryland farming and
grazing. There are no sensitive receptors near the project area. A few rural residences
are located outside of the project area along rural roads that would be used to bring
materials to the project site.
Electrical and Magnetic Fields
Homeowners in neighborhoods adjacent to overhead power lines frequently express
concerns regarding the potential for health effects from exposure to electric and magnetic
fields (EMFs). Available medical and scientific research has not demonstrated that EMFs
create a health risk. However, research has not dismissed the possibility of such a risk.
Natural and human-created EMFs occur everywhere. Electric fields are created between
two objects that have a different voltage potential. Magnetic fields are created only when
there is current flowing through a conductor or device.
Power frequency (60 hertz [cycles per second]) EMFs are invisible fields of force created
by electric voltage (electrical fields) and by electric current (magnetic fields). These fields
are associated with power lines (either overhead or underground), electric appliances,
and the wiring in homes, schools, and work structures. Voltage on wire produces an
electrical field in the area surrounding the wire. Magnetic fields are produced by the flow
of electricity (current) in a conductor (circuit) and can be calculated and measured.
Typically, the main sources of EMFs associated with a WTG are the turbines themselves
and the underground collector power lines. A recent study showed that magnetic field
levels detected at the base of the WTGs were low and diminished rapidly with distance,
becoming indistinguishable from background levels within approximately 6 feet (2 meters)
of the base. Magnetic fields measured 3 feet (1 meter) above buried collector lines were
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also within background levels. These background levels are too low to affect human
health (Environmental Health 2014).
Asbestos
Asbestos occurs naturally in association with serpentine soil formations in various parts
of California. According to a 2011 study by the U.S. Geological Survey, ultramafic rocks
or serpentine rocks have been identified in only a small area in southwestern Solano
County on the border of Napa County. Based on this map, asbestos would not likely occur
on the project site or in the project vicinity (USGS 2011).
3.7.3.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
This impact analysis involved reviewing applicable laws, permits, and legal requirements
pertaining to hazards and hazardous materials, as discussed above. Within this
framework, existing on-site hazardous materials and the potential for other safety or
hazardous conditions were reviewed based on information available from SMUD; publicly
available information about hazards and hazardous materials; site/location and cleanup
status information; aviation requirements; and other available information.
The impact analysis considered the potential for project construction, operation, and
decommissioning to cause changes to the nature or extent of hazardous conditions, such
as increased potential for exposure to hazardous materials and hazardous conditions;
aviation hazards; and risks from failure of a WTG rotor. The potential for hazards and
hazardous conditions was reviewed in light of existing hazardous materials management
plans and policies and applicable regulatory requirements.
Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact related to hazards and hazardous materials if it would:
•

create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials;

•

create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous
materials into the environment;

•

emit hazardous emissions or handle hazardous or acutely hazardous materials,
substances, or waste within one-quarter mile of an existing or proposed school;

•

be located on a site which is included on a list of hazardous materials sites
compiled pursuant to Government Code Section 65962.5 and, as a result, create
a significant hazard to the public or the environment;
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•

for a project located within an airport land use plan or, where such a plan has not
been adopted, within 2 miles of a public airport or public use airport, result in a
safety hazard or excessive noise for people residing or working in the project area;

•

impair implementation of or physically interfere with an adopted emergency
response plan or emergency evacuation plan; or

•

expose people or structures, either directly or indirectly, to a significant risk of loss,
injury, or death involving wildland fires.

Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issues will not be discussed further in the impact analysis.
Hazardous emissions or handling of hazardous or acutely hazardous materials,
substances, or waste within one-quarter mile of an existing or proposed school
The project site is in an area of Solano County that is generally undeveloped and used
primarily for agriculture and wind farms. The nearest school is approximately 3 miles from
the project site, in the city of Rio Vista. Therefore, the project would not emit or handle
hazardous materials within one-quarter mile of an existing or proposed school. This issue
will not be discussed further.
Location on a site that is included on a list of hazardous materials sites compiled
pursuant to Government Code Section 65962.5, resulting in the creation of a
significant hazard to the public or the environment
No known hazardous materials sites were identified on the property from the regulatory
database (Cortese) search. Therefore, the project would not create a significant hazard
associated with known hazardous materials sites. This issue will not be discussed further.
Exposure of potentially sensitive receptors to new sources of EMF
The project would include energy-related infrastructure, and operation of the project
would involve EMFs. However, the medical and scientific communities generally agree
that the available research evidence has not demonstrated that EMFs create a health
risk. They also agree that the evidence has not dismissed the possibility of such a risk.
Finally, they agree that while this is an important issue that needs resolution, it is uncertain
when such a resolution would occur.
The present scientific uncertainty means that public health officials cannot establish any
standard or level of exposure that is known to be either safe or harmful. Further, a recent
study suggests that there is nothing unique to wind farms with respect to EMF exposure;
in fact, magnetic field levels near wind turbines were lower than those produced by many
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common household electrical devices and were well below any existing regulatory
guidelines with respect to human health (Environmental Health 2014).
No CEQA standards or health-based standards exist to indicate that EMF emissions are
a potentially significant impact, and this issue is not discussed further. Moreover, because
there are no sensitive receptors in the project area, the project would not result in the
exposure of potentially sensitive receptors to new sources of EMF. This issue will not be
discussed further.
Exposure of people or structures to the risk of wildfires
The project would place electrical transmission lines underground to avoid potential for
arcing lines to spark a fire. The WTGs are monitored by a SCADA which is able to monitor
operating conditions and inform the operators of abnormal activity so actions can be taken
to avoid overheating a WTG causing potential mechanical failure.
Impact Analysis
Impact 3.7-1: Exposure of people and the environment to hazardous materials.
Construction, operation, and eventual decommissioning activities would involve the
storage, transport, and/or handling of hazardous materials. Transport or use of these
materials on-site could expose workers or the environment to hazards. Therefore, this
impact would be potentially significant.
Construction and Decommissioning
Decommissioning the Solano Wind Project, Phase 1, would involve removing the WTGs
and pad-mounted electrical equipment. The foundations would be abandoned in place by
removing the foundations several feet below ground surface and backfilling the hollow
foundations with fill or slurry. Direct-buried cables would be abandoned in place, and pads
and access roads that are no longer needed would be reclaimed and restored to match
the surrounding land use. The WTGs would be dismantled and hauled off-site to be
recycled or sold for reuse. At the end of the proposed project’s operational life, SMUD
would likely repower the project using then-current industry technology or would remove
the WTGs and restore the project site to conform with the surrounding land use.
Decommissioning the project would involve activities similar to those described above.
Project operations would include routine maintenance, including periodically replacing
lubricating fluids and checking parts for wear. In addition to mechanical maintenance, all
roads, pads, and trenched areas would be inspected and maintained regularly to minimize
erosion.
Construction, maintenance, and decommissioning activities would involve the storage,
transport, and handling of hazardous materials. Construction equipment would use
various hazardous materials (e.g., diesel fuel, oil, solvents). Equipment fuel leaks, fuel
spills, and other events occurring during construction could result in accidental releases
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of hazardous materials, primarily fuel and lubricants. An accidental release of a
hazardous material could have a significant impact on the environment. Storage,
handling, and use would occur in accordance with the project’s hazardous materials
business plan and BMPs. However, because the project could create a hazard to the
public or the environment through transport, use, disposal, or an accidental spill of
hazardous materials, this impact would be potentially significant.
Mitigation Measure 3.7-1a: Implement Mitigation Measure 3.5-1, “Prepare and
implement a SWPPP and associated BMPs.”
The contractor shall implement Mitigation Measure 3.5-1 listed in Section 3.5, “Geology,
Soils, and Mineral Resources.” This measure requires the preparation of a project-specific
SWPPP and implementation of the SWPPP by the construction contractors, including all
necessary BMPs.
Mitigation Measure 3.7-1b: Establish and implement an environmental training
program.
Before the start of construction, SMUD or its contractor shall establish an environmental
training program to communicate environmental concerns and appropriate work practices
to all field personnel. The training program shall cover the use of hazardous materials,
waste management, spill prevention, emergency response measures, and proper
implementation of BMPs. The program shall emphasize site-specific physical conditions to
improve hazard prevention (e.g., identification of potentially hazardous substances) and
shall include a review of all site-specific plans, including but not limited to the project’s
SWPPP, health and safety plan (as required by OSHA), fugitive dust control plan, and
hazardous substances control and emergency response plan.
Mitigation Measure 3.7-1c: Prepare and implement a hazardous substance control
and emergency response plan.
Before the start of construction, SMUD or its contractor shall prepare a construction-specific
hazardous substance control and emergency response plan. The plan shall include
preparations for quick and safe cleanup of accidental spills; prescribe procedures for
handling hazardous materials to reduce the potential for a spill during construction; and
include an emergency response program to ensure quick and safe cleanup of accidental
spills. The hazardous substance control and emergency response plan shall also identify
BMPs in the event a spill occurs. BMPs may include but are not limited to the following: use
of oil-absorbent materials, tarps, and storage drums to contain and control any minor
releases; and storage and use of emergency-spill supplies and equipment in locations
adjacent to work and staging areas.
The hazardous substance control and emergency response plan shall identify areas where
refueling and vehicle maintenance activities and storage of hazardous materials, if any, will
be permitted.
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Mitigation Measure 3.7-1d: Prepare and implement a spill prevention, control, and
countermeasures (SPCC) plan.
If more than 1,320 gallons of petroleum products will be stored on-site (excluding vehicles),
SMUD’s construction contractor shall prepare and implement a SPCC plan in accordance
with state and federal requirements, including 40 CFR 112. The SPCC plan shall identify
engineering and containment measures for preventing releases of oil into waterways. The
SPCC plan shall be submitted to SMUD for review and approval before the start of
operations, or during construction.
If less than 1,320 gallons of petroleum products will be stored on-site (excluding vehicles),
this mitigation measure is not required.
Mitigation Measure 3.7-1e: Prepare and implement a hazardous materials business
plan.
If the project will use or store hazardous materials equal to or greater than 55 gallons of
liquids, 500 pounds of solids, and/or 200 cubic feet (at standard temperature and pressure)
of compressed gases, SMUD’s construction contractor shall prepare a hazardous materials
business plan that will conform with Solano County Environmental Health requirements.
The contractor shall file the plan with SMUD annually. The hazardous materials business
plan shall identify site activities; list the contact information for the business owner/operator;
provide an inventory of hazardous materials used on-site; provide a facilities map; and
identify an emergency response plan/contingency plan.
During the construction phase, if threshold quantities of any hazardous materials are stored
on-site for more than 90 consecutive days, then the hazardous materials business plan
shall be filed and maintained for as long as any of those thresholds are met or exceeded.
During the operations phase, if the threshold for any hazardous materials is met or
exceeded for more than 30 consecutive days, then the hazardous materials business plan
shall be submitted by the contractor to SMUD and shall be maintained as long as the
thresholds are met or exceeded. The regulations require annual submittal of the hazardous
materials business plan as long as the project meets the conditions for the continued
applicability of the regulations.
If less than 55 gallons of liquids, 500 pounds of solids, and/or 200 cubic feet (at standard
temperature and pressure) of compressed gases will be used or stored on-site, this
mitigation measure is not required.
Significance after Mitigation
Mitigation Measures 3.7-1a through 3.7-1e require preparation and implementation of
various plans to address environmental training; hazardous substance control and
emergency response; spill prevention, control, and countermeasures; and hazardous
materials. Implementing these mitigation measures would reduce potential impacts on
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workers and the environment associated with routine transport or accidental release of
hazardous materials to a less-than-significant level.
Impact 3.7-2: Exposure of people and the environment to subsurface hazardous
materials disturbed during construction.
Construction could result in a short-term hazard to the public and/or the environment if
subsurface hazardous materials were to be disturbed during construction activities.
Therefore, this impact would be potentially significant.
During grading, trenching, and other ground-disturbing activities, project construction
crews could encounter subsurface hazardous materials related to farming and natural
gas extraction. Such an accidental disturbance could produce a release to the
environment, causing a hazard to the public. Historic agricultural uses of the property
indicate the presence (or likely presence) of hazardous materials or wastes, including
fuels, motor oil, lubricants, and agricultural chemicals. However, the likelihood of
encountering any related hazardous materials during construction would be considered
low. Further, as established in Section 3.7.2, “Environmental Setting,”
no impact on known gas wells is likely. However, the locations of the gas wells relative to
the proposed WTGs have not been established.
Historical uses of hazardous materials related to farming and natural gas exploration,
including petroleum products, are present in the project area. Therefore, the potential
exists for an accidental release of hazardous materials to occur during construction. This
impact would be potentially significant.
Mitigation Measure 3.7-2a: Implement Mitigation Measures 3.7-1a through 3.7-1e.
SMUD or its construction contractor shall implement Mitigation Measures 3.7-1a through
3.7-1e, listed above. These measures establish and require implementation of various
plans to minimize the risk of accidental release of hazardous materials.
Mitigation Measure 3.7-2b: Delineate any construction areas where the presence of
hazardous materials is known or suspected.
Before the start of construction, SMUD or its contractor shall delineate construction areas
where the presence of hazardous materials is known or suspected. Such areas shall be
avoided during construction to the extent feasible. These areas include but are not limited
to abandoned gas wells and underground gas pipelines. Underground utilities, such as
gas pipelines and high-voltage lines, shall be identified and marked clearly. If necessary,
appropriate encroachment permits shall be obtained before work begins.
A Spill Discovery and Response Plan shall be developed before construction begins. The
plan shall be implemented in the event that hazardous materials are unexpectedly
encountered during construction. The plan shall include instructions for work crews to
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stop work immediately, notify the appropriate emergency response agency, and in the
case of natural gas pipelines, notify the pipeline operator.
Mitigation Measure 3.7-2c: Maintain access to gas wells.
Should a gas well location be verified, SMUD and its construction contractor shall
implement the following measures:
•

Maintain physical access to any gas well encountered.

•

Ensure that the abandonment of gas wells is to current standards.

•

If one or more unknown wells is discovered during project development,
immediately notify the California Department of Conservation, Division of Oil, Gas,
and Geothermal Resources so that the newly discovered well(s) can be
incorporated into the records and investigated. Any wells found during
implementation of the project, and any pertinent information obtained, shall be
communicated to the Solano County Recorder for inclusion in the title information
of the subject real property. This is to ensure that present and future property
owners are aware of (1) the wells located on the property, and (2) potentially
significant issues associated with any improvements near oil or gas wells.

•

Avoid performing work on any oil or gas well without written approval from the
California Department of Conservation, Division of Oil, Gas, and Geothermal
Resources in the form of an appropriate permit. This includes but is not limited to
mitigating leaking fluids or gas from abandoned wells, modifications to well
casings, and/or any other re-abandonment work.

Significance after Mitigation
Mitigation Measures 3.7-2a through 3.7-2c require preparation and implementation of
various plans to reduce potential impacts on workers and the environment associated
with the release of subsurface hazardous materials. Therefore, implementing these
mitigation measures would reduce the impact to a less-than-significant level.
Impact 3.7-3: Safety hazard to air traffic.
The project site lies within the planning boundary of the Travis AFB LUCP, which contains
policies designed to promote land use compatibility with airport operations. Placement of
WTGs have the potential to intrude into navigable airspace, thereby increasing the risk of
aircraft collision, or causing interference with radar signals used by air traffic control.
Therefore, this impact would be potentially significant.
The project area is located approximately 10 miles southeast of Travis AFB and 5 miles
southwest of the Rio Vista Municipal Airport. The entire project area is located within the
Travis AFB Airport Influence Area (Zone D). The proposed WTGs would exceed the
turbine height threshold of 200 feet set forth in the Travis AFB LUCP for Zone D. As per
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the Travis AFB LUCP, generally such structures trigger a requirement for a consistency
evaluation against policies of the LUCP.
As discussed above, the LUCP provisions do not apply to SMUD. Further, even if SMUD
was required to obtain a determination from ALUC, SMUD, as a local agency, can
overrule the ALUC determination by holding a hearing, making findings that the action is
consistent with the purposes of the SAA, and obtaining a two-thirds vote of its governing
body. (See Pub. Util. Code, § 21674.7(b) ["This subdivision does not limit the authority of
local agencies to overrule [the ALUC] actions or recommendations pursuant to Sections
21676, 21676.5, or 21677."].)
FAA and its regulations concerning air safety and aviation navigation preempt the ALUC’s
land use regulations regarding radar system interference. The FAA has conducted an
independent evaluation of the Solano 4 Wind Project and determined there would be no
significant hazard to air traffic control operations. A No Hazard Determination was issued
on February 1, 2019 (see Appendix G for the FAA Notice). The FAA notice determined
that the Solano 4 project:
•

Is not a hazard for air navigation based on the results of an aeronautical study.

•

WTG operations may be detected by radar sensors, and displayed as interference.
However, this would not cause an unacceptable adverse impact on ATC
operations at this time.

•

Proposed WTGs are beyond normal traffic pattern airspace. Therefore, the
proposal would not have an adverse effect on Visual Flight Rules 1 (VFR) traffic
pattern operations at 591 feet AGL, the structures would extend upwards into
altitudes commonly used for en route VFR flight; however, no information was
received to indicate they would be located along a regularly used VFR route, or
that they would pose a problem for pilots operating en route.

•

The proposed structures would have no other effect on any existing or proposed
arrival, departure, or en route instrument flight rules operation or procedure.
Further, the cumulative impact of the proposed structures, when combined with
other proposed and existing structures, would not be considered significant.

During the FAR Part 77 review, the FAA contacted responsible agencies within DoD,
which raised no concerns about Travis AFB. FAA also considered communications from
the Solano County ALUC, which are described and dismissed by the FAA in the
Determination of No Hazard to Air Navigation. Therefore, SMUD can make the requisite

1

Visual Flight Rules re a set of regulations under which a pilot operates an aircraft in weather conditions generally
clear enough to allow the pilot to see where the aircraft is going. Specifically, the weather must be better than basic
VFR weather minima, i.e. in visual meteorological conditions (VMC), as specified in the rules of the relevant aviation
authority.
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findings pursuant to Public Utilities Codes section 21674.7(b) that the project would not
result in any adverse impacts on public health, safety, and welfare.
As a condition of the FAA’s Determination of No Hazard to Air Navigation safety lighting
would be incorporated into the design of the WTGs using an aircraft detection and lighting
system. The risk of unlit WTG structures erected during erection was identified as a
potential risk by the FAA, and the aeronautical study provides conditions during
construction activity to minimize impacts to air traffic.
Mitigation Measure 3.7-3: Mark and light wind turbine generators during
construction.
SMUD will e-file FAA Form 7460-2, Part 1, Notice of Actual Construction or Alteration, at
least 60 days before the start of construction, so that appropriate action can be taken to
amend the affected procedure(s) and/or altitude(s), if necessary.
To ensure proper conspicuity of turbines at night during construction, all WTGs shall be lit
with temporary lighting once they reach a height of 200 feet or greater until the permanent
lighting configuration is turned on. As the height of the structure continues to increase, the
temporary lighting shall be relocated to the uppermost part of the structure. The temporary
lighting may be turned off for periods when they would interfere with construction personnel.
If practical, permanent obstruction lights shall be installed and operated at each level as
construction progresses.
An FAA Type L-810 steady red light fixture shall be used to light the structure during the
construction phase. If power is not available, WTGs shall be lit with self-contained, solarpowered light-emitting diode (LED) steady red light fixtures that meet the photometric
requirements of an FAA Type L-810 lighting system. The lights shall be positioned to ensure
that a pilot has an unobstructed view of at least one light at each level. The use of a Notice
to Airmen (NOTAM) (D) to avoid lighting WTGs within the project site until completion of
the entire project is prohibited.
This measure includes temporary construction equipment such as cranes and derricks,
which may be used during actual construction of the structures. However, this equipment
shall not exceed a height of 200 feet. Separate notice shall be provided to the FAA for any
equipment taller than 200 feet.
Significance after Mitigation
Mitigation Measure 3.7-3 requires that the WTGs be marked and lit according to FAA
regulations and made visible to any air traffic for avoidance. Therefore, implementing this
mitigation measure would reduce the impact of hazards to aviation during construction to
a less-than-significant level.
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Impact 3.7-4: Exposure of employees and the public to hazards from accidental
rotor failure.
If a blade on a project WTG were to fail, the blade could become a projectile, exposing
employees and the public to a hazard. As part of final design and siting, SMUD requires
that the contractor prepare a blade throw analysis to inform the final site layout, and
ensure sufficient setback is provided to minimize the risk of exposure to such a hazard.
This impact would be less than significant.
WTG rotor failure includes throwing or cracking a blade and could result from over-speed,
material fatigue, excessive stresses, and vibration. Available documentation shows the
probability of blade failure to be in the range of 1 in 1,000 to 1 in 1,000,000 per turbine
per year (Simms 2018).
WTG manufacturers have designed methods to prevent over-speed and minimize the
occurrence of rotor failure. The SCADA system monitors conditions systemwide and can
provide information to alert operators of an impending problem so the rotor blade can be
inspected for safety. Further, the project layout is designed to avoid placing WTG near to
occupied structures. SMUD policy requires that the construction contractor prepare a
blade throw study illustrating that operation of the WTG system as proposed would not
pose a safety risk. Impacts are less than significant.
Mitigation Measure 3.7-4: Conduct Safety Evaluation of WTGs
The Contractor shall provide a safety evaluation of the proposed siting plan, and ensure
that the design and layout of the Project considers the safety evaluation. The Contractor’s
safety evaluation shall include an analysis of the following types of failure that could occur:
a. Blade Throw Risk Analysis: Probability of Loss of an entire blade by failure at
the hub attachment.
b. Tower Failure. Complete failure of the tower, particularly at the base.
c. Rotor Delamination. Failure of the fiberglass rotor skin, resulting in flying
fragments.
d. Blade-Throw Strike. Impact of a failed rotor blade on the tubular tower
Significance after Mitigation
Mitigation Measures 3.7-4 requires voluntary preparation and implementation of a safety
plan to ensure the WTGs are sited and designed to meet adequate factors of safety, and
lower the probability of a safety hazard to a moderate risk level. Impacts of project
construction are less-than-significant.
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Impact 3.7-5: Exposure of people or structures to a significant risk of loss, injury,
or death involving wildfires.
The project site is not located in an area classified as a High Fire Hazard Severity Zone.
Although the project would adhere to applicable fire regulations, the use of construction
equipment in grass-covered areas could expose people or structures to a significant fire
risk. Therefore, this impact would be potentially significant.
The project site is not located in a State Responsibility Area designated as a High or Very
High Fire Hazard Severity Zone (CAL FIRE 2007; Solano County 2008). However, during
the hot summer months, the project area is highly susceptible to grass fires. The grass is
dry and flammable, the wind blows regularly, and there are few roads in the area to allow
access for fire control. Vehicles, generators, construction equipment, and smoking by
construction workers would increase the possible sources of ignition that could increase
the risk of wildfire in the area. The existing access roads and existing and proposed
internal roads would provide emergency vehicle access and serve as fire breaks. During
construction, the transport of WTG components would adversely affect emergency
access. An emergency access plan would be required by Mitigation Measure 3.11-2 to
maintain emergency access during WTG transport and throughout the construction period
(see Section 3.11, “Transportation and Traffic”). Because the project could increase the
potential for wildfire, this impact would be potentially significant.
Mitigation Measure 3.7-5a: Prepare and implement a grass fire control plan.
SMUD or its construction contractor will develop a grass fire control plan. The plan shall be
implemented for use during construction and operation of the project to reduce potential
impacts on public services relative to fire protection services in the project area. The plan
shall include notification procedures and emergency fire precautions, as discussed in
Section 4.8, “Hazards and Hazardous Materials.” This shall include the training of
construction workers in the use of firefighting equipment available on-site (e.g., fire
extinguishers) and communicating with the Montezuma Fire Protection District.
Additionally, the nearby Montezuma Fire Protection District stations are equipped for grass
fires, and the proposed access roads for WTG maintenance shall be used to improve
access by fire trucks during emergency situations and serve as a fire break. The operations
and maintenance building shall be designed to SMUD’s safety standards and shall include
a fire alarm. In addition, construction and maintenance crews shall be trained in fire
prevention, carry fire extinguishers in all vehicles, and have access to one or more water
trucks.
Mitigation Measure 3.7-5b: Implement Mitigation Measure 3.11-1b, “Create and
implement an emergency access plan and notify emergency services providers of
anticipated roadway obstructions.”
SMUD will implement Mitigation Measure 3.11-2 listed in Section 3.11, “Transportation
and Traffic.” This measure requires the development and implementation of a plan to
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maintain emergency access during WTG transport and throughout the construction
period.
Significance after Mitigation
Mitigation Measures 3.7-5a and 3.7-5b require preparation and implementation of a grass
fire control plan and emergency access plan. Implementing these mitigation measures
and adhering to all applicable regulations would reduce potential impacts of project
construction related to wildland fires to a less-than-significant level.
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3.8. Hydrology and Water Quality
This section describes the existing hydrological setting for the project site, including
runoff, storm drainage, flood control, and water quality. Regulations and policies affecting
local hydrology and water quality are discussed, and potential impacts of implementing
the project are identified. Mitigation measures are recommended to reduce potential
impacts, where appropriate. Impacts associated with the potential contamination of
groundwater are addressed in Section 3.7, “Hazards and Hazardous Materials.”
3.8.1.

Regulatory Setting

Numerous federal, state, and local laws, regulations, and policies define the framework
for regulating water quality, drainage, and flooding in the project area. Water quality is
regulated through the federal Clean Water Act (CWA), which is managed by the U.S.
Environmental Protection Agency (EPA). In California, implementation of the CWA has
been delegated to the State Water Resources Control Board (SWRCB) and nine regional
water quality control boards (RWQCBs).
Water quality at the project site is regulated primarily by the Central Valley RWQCB,
although a portion of the Solano 4 West project subarea is within the jurisdictional
boundary of the San Francisco Bay RWQCB. The water quality requirements applicable
to the project are described below. Flood protection guidance is provided primarily by the
Federal Emergency Management Agency (FEMA) and is implemented at the state and
local levels through legislation and local flood protection ordinances.
Federal
Clean Water Act
The CWA, the primary federal statute governing the protection of water quality, was
established to provide a comprehensive program to protect the nation’s surface waters.
EPA is the federal agency with primary authority for implementing regulations adopted
pursuant to the CWA.
The basis of the CWA is the federal Water Pollution Prevention and Control Act (Water
Pollution Act), which was enacted in 1948. The Water Pollution Act was substantially
reorganized and expanded in subsequent amendments enacted in 1972 and 1977, when
“Clean Water Act” became the common name of the law.
The Water Pollution Act required EPA to establish nationwide effluent standards on an
industry-by-industry basis. The 1972 amendment established the National Pollutant
Discharge Elimination System (NPDES) program. With the reauthorization of the CWA in
1987, Sections 402(p) through 405 were added, creating a framework for regulating
discharges under the NPDES permit program (discussed later in this section).
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Under federal law, EPA has published water quality regulations under Volume 40 of the
Code of Federal Regulations. Section 303 of the CWA requires states to adopt water
quality standards for all surface waters of the United States. As defined by the CWA,
water quality standards consist of two elements: designated beneficial uses of the water
body in question, and criteria that protect the designated uses.
CWA Section 304(a) requires EPA to publish advisory water quality criteria reflecting the
latest scientific knowledge on the kinds and extent of effects on health and welfare
expected from the presence of pollutants in water. Where multiple uses exist, water
quality standards must protect the most sensitive use. EPA has authorized the SWRCB
and its nine RWQCBs to identify beneficial uses and adopt applicable water quality
objectives. EPA has delegated to the State of California the authority to implement and
oversee most programs authorized or adopted for CWA compliance through the PorterCologne Water Quality Control Act of 1969 (Porter-Cologne Act), described below.
CWA Section 401 states that before issuance of any federal permit or license, or
implementation of any activity that may result in discharges into waters of the United
States, the action must be certified by the state (in California, specifically by the RWQCB).
This certification ensures that the proposed activity would not violate federal and/or state
water quality standards.
CWA Section 404 establishes programs to regulate the discharge of dredged and fill
material in waters of the United States, including wetlands. For purposes of Section 404,
the limits of nontidal waters extend to the ordinary high-water line. The ordinary highwater line is the line on the shore established by the fluctuation of water and indicated by
physical characteristics such as a natural line impressed on the bank, changes in the
character of the soil, and the presence of debris. When applying for a Section 404 permit,
the applicant must show that it has:
•

taken steps to avoid impacts on wetlands or waters of the United States where
practicable,

•

minimized unavoidable impacts on waters of the United States and wetlands, and

•

provided mitigation for unavoidable impacts.

Section 404 requires a permit for construction activities that would involve placing any
kind of fill material into waters of the United States or wetlands. A water quality certification
pursuant to CWA Section 401 is required for Section 404 permit actions.
Federal Emergency Management Agency
In 1968, Congress created the National Flood Insurance Program in response to the rising
cost of taxpayer-funded disaster relief for flood victims and the increasing amount of
damage caused by floods. FEMA administers the program to provide subsidized flood
insurance to communities that comply with FEMA regulations that limit development in
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floodplains. FEMA also issues flood insurance rate maps that identify areas subject to
flooding. These maps provide flooding information and identify flood hazard zones. FEMA
has established the minimum level of flood protection for new development as the 1-in100 annual exceedance probability (known as the “100-year flood”). Participants in the
National Flood Insurance Program must satisfy certain mandated floodplain management
criteria.
Construction in Special Flood Hazard Areas, as identified by FEMA, requires compliance
with the local floodplain management ordinance.
State
Porter-Cologne Water Quality Control Act of 1969
The Porter-Cologne Act is California’s statutory authority for the protection of water
quality. The law requires the state to adopt water quality policies, plans, and objectives
that protect the state’s waters for the use and enjoyment of the people. The PorterCologne Act sets forth the obligations of the SWRCB and nine RWQCBs to adopt and
periodically update basin plans. Basin plans are the regional water quality control plans
required by both the CWA and Porter-Cologne Act in which beneficial uses, water quality
objectives, and implementation programs are established for each of the nine regions in
California.
The Porter-Cologne Act also requires waste dischargers to notify the RWQCBs of their
activities by filing reports of waste discharge. The SWRCB and RWQCBs are authorized
to issue and enforce waste discharge requirements, NPDES permits, Section 401 water
quality certifications, or other approvals. The RWQCBs also have the authority to issue
waivers to waste discharge requirements for broad categories of “low threat” discharge
activities that have minimal potential for adverse water quality effects, when implemented
according to prescribed terms and conditions.
NPDES Permit System and Waste Discharge Requirements for Construction
The 1972 amendment to the CWA established the NPDES permit program. The program
contains effluent limitation guidelines, water quality requirements, and permit program
requirements for discharges to waters of the United States.
The 1987 amendment to the CWA established a framework for regulating discharges
under the NPDES. In 1990, EPA issued regulations for permitting stormwater discharges
from industrial sites, including construction sites that disturb 5 acres or more, and from
municipal separate storm sewer systems (MS4s) serving a population of 100,000 people
or more. The November 16, 1990 regulations, known as the Phase I regulations (Federal
Register [FR] Title 55, page 47990 [55 FR 47990]), rely on NPDES permit coverage to
address stormwater runoff from operators of medium and large MS4s, construction
activity disturbing 5 acres of land or greater, and 10 categories of industrial activity.
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On December 8, 1999, EPA promulgated regulations known as Phase II. The regulations
in the Storm Water Phase II Final Rule (64 FR 68722) require permit coverage for
discharges from small municipalities, including nontraditional small MS4s (government
facilities such as military bases, public campuses, and prisons and hospitals), and from
sites where construction would disturb at least 1 acre of land. Phase II is intended to
further reduce adverse impacts on water quality in receiving waters and aquatic habitats
by controlling the unregulated sources of stormwater discharges that are most likely to
continue degrading the environment. The goal of the NPDES nonpoint-source regulations
is to improve the quality of stormwater discharged to receiving waters to the “maximum
extent practicable” through the use of best management practices (BMPs).
Under the Phase II regulations in California, small MS4s are covered under SWRCB
Water Quality Order No. 2003-0005–Division of Water Quality (DWQ), NPDES General
Permit No. CAS000004 (known as the “Small MS4 Permit”).
Construction projects disturbing at least 1 acre of land are covered under the Construction
General Permit, SWRCB Water Quality Order No. 2009-0009-DWQ, NPDES General
Permit No. CAS000002. To comply with the NPDES General Construction Permit, the
applicant must submit a notice of intent to the SWRCB and prepare a storm water
pollution prevention plan (SWPPP). The SWPPP identifies BMPs that must be
implemented to reduce the effects of construction on receiving water quality. The BMPs
identified are measures to control sediment, erosion, and potential chemical
contaminants. The permit also requires dischargers to consider using postconstruction
BMPs that will remain in service permanently to protect water quality throughout the life
of the project. All NPDES permits also have inspection, monitoring, and reporting
requirements.
Delta Protection Commission
The Delta Protection Commission (DPC) was created by the Delta Protection Act of 1992
(Public Resources Code Section 29700 et seq., and most recently amended by SBX7-1
in November 2009. The Delta Protection Act declared that the Sacramento–San Joaquin
Delta (Delta) is a natural resource of statewide, national, and international significance,
containing irreplaceable resources, and that it is the policy of the state to recognize,
preserve, and protect Delta resources for the use and enjoyment of current and future
generations, in a manner that protects and enhances the unique values of the Delta as
an evolving place (Public Resources Code Sections 29701–29702). (DPC 2019)
Public Resources Code Section 29760 requires the DPC to prepare and adopt a longterm resource management plan for land uses in the Primary Zone of the Delta. The Land
Use and Resource Management Plan guides local land use decisions on projects in the
areas of agriculture, flood protection, Delta communities, natural resources, recreation,
and utilities and infrastructure. General plans and projects in the five Delta counties must
be consistent with the plan and are subject to review by the DPC. The DPC also
comments on projects in the Secondary Zone that have the potential to affect the Primary
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Zone (DPC 2010). Portions of the Solano 4 West project subarea are located in the
Secondary Zone.
Groundwater Management
The Sustainable Groundwater Management Act (SGMA), which went into effect on
January 1, 2015, established a robust framework for the sustainable management of
groundwater resources for the first time in California’s history. Groundwater is a critical
component of the state’s water supply portfolio. If managed effectively, this resource will
help protect communities, farms, and the environment against the impacts of prolonged
dry periods and climate change. The SGMA recognizes that management is most
effective at the local level, by local agencies with adequate information, tools, resources,
and authorities.
The SGMA requires that the state’s medium- and high-priority groundwater basins be
managed by local agencies that formed a groundwater sustainability agency by June 30,
2017. Each groundwater sustainability agency must develop and implement
a groundwater sustainability plan by January 31, 2022, to guide the sustainable
management of its groundwater basin. The groundwater sustainability agency has
20 years after this date to achieve its sustainability goals.
The project site is located within two groundwater basins: the Solano Subbasin and the
Suisun–Fairfield Valley Basin (Exhibit 3.8-1). The state has designated the Solano
Subbasin as a medium-priority groundwater basin, and thus subject to SGMA. The
Solano Subbasin is contained mostly within Solano County, but portions are also within
Sacramento and Yolo counties. The subbasin underlies the cities of Dixon, Fairfield,
Rio Vista, and Vacaville, and is pumped regularly for local agricultural and municipal uses.
A consortium of agencies and other interests is currently preparing a groundwater
management plan.
Local
As discussed in Section 1.2, construction of facilities for the production of electrical energy
by a local agency like SMUD is exempt from County zoning and building ordinances
(Section 53091 of the Government Code (Subdivisions d and e). The following policies
are provided for the purpose of disclosure, and to allow informed decision-making.
Solano County General Plan
The following policies from the Resources, Public Health & Safety, and Public Facilities
& Services Elements of the Solano County General Plan (Solano County 2008a) pertain
to hydrology and water quality.
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Exhibit 3.8-1 Groundwater Basins and Regulatory Boundaries
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Resources Element
•

Policy RS.P-65: Require the protection of natural water courses.

•

Policy RS.P-67: Encourage new groundwater recharge opportunities.

•

Policy RS.P-68: Protect existing open spaces, natural habitat, floodplains, and
wetland areas that serve as groundwater recharge areas.

•

Policy RS.P-69: Preserve and maintain watershed areas characterized by slope
instability, undevelopable steep slopes, high soil erosion potential, and extreme
fire hazards in agricultural use. Watershed areas lacking water and public services
should also be kept in agricultural use.

•

Policy RS.P-70: Protect land surrounding valuable water sources, evaluate
watersheds, and preserve open space lands to protect and improve groundwater
quality, reduce polluted surface runoff, and minimize erosion.

•

Policy RS.P-71: Ensure that land use activities and development occur in a
manner that minimizes the impact of earth disturbance, erosion, and surface runoff
pollutants on water quality.

•

Policy RS.P-72: Preserve riparian vegetation along county waterways to maintain
water quality.

•

Policy RS.P-73: Use watershed planning approaches to resolve water quality
problems. Use a comprehensive stormwater management program to limit the
quantity and increase the water quality of runoff flowing to the county’s streams
and rivers.

Public Health & Safety Element
•

Policy HS.P-2: Restore and maintain the natural functions of riparian corridors and
water channels throughout the county to reduce flooding, convey stormwater flows,
and improve water quality.

•

Policy HS.P-3: Require new developments to incorporate devices capable of
detaining the stormwater runoff caused by a 100-year storm event or to contribute
to regional solutions to improve flood control, drainage, and water recharge.

•

Policy HS.P-4: Encourage the use of stormwater detention that may also be used
for groundwater recharge.

•

Policy HS.P-9: Preserve open space and agricultural areas that are subject to
natural flooding and are not designated for future urban growth; prohibit permanent
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structures in a designated floodway where such structures could increase risks to
human life or restrict the carrying capacity of the floodway.
Public Facilities & Services Element
•

Policy PF.P-33: Require development projects to minimize pollution of
stormwater, water bodies receiving runoff, and groundwater, and to maximize
groundwater recharge potential by:
o implementing planning and engineering design standards that use lowimpact development techniques and approaches to maintain and mimic the
natural hydrologic regime;
o using “infiltration” style low-impact development technologies; and
o following stormwater best management practices during and after
construction, in accordance with relevant state-required stormwater
permits.

•

Policy PF.P-34: Control the rate and dispersal of runoff from developments
through use of detention and retention basins, appropriate landscaping, minimal
use of impervious surfaces, and other stormwater facilities.

•

Policy PF.I-32: As a condition of project approval, require new development to
provide adequate on-site and off-site stormwater and drainage facilities to control
both direct and indirect erosion and discharges of pollutants and/or sediments so
that “no net increase in runoff” occurs as a result of the proposed project. To
determine the needs for facilities and best management practices, the County will
require, when necessary, that a licensed and County-approved civil engineer
perform a hydrological/drainage analysis. The project applicant would be
responsible for the cost of this analysis.

Solano County General Plan/Solano County Component of the Suisun Marsh
Local Protection Program
Solano County (County) has integrated the 2018 Solano County Component of the
Suisun Marsh Local Protection Program into the Solano County General Plan as Chapter
12. The requirement to manage and protect Suisun Marsh was established in the Suisun
Preservation Act of 1977. The act divides Suisun Marsh into the Primary and Secondary
management areas. The Suisun Marsh Preservation Act requires that all public and
private development activities in the Primary and Secondary management areas of
Suisun Marsh be consistent with the policies and provisions of the certified Suisun Marsh
Local Protection Program (Solano County 2018).
A portion of the Solano 4 West subarea is located within the Secondary Management
Area. According to the Suisun Marsh Local Protection Program, the upland grasslands
and cultivated lands of the Secondary Management Area provide habitat for marshPage 3.8-8
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related wildlife. More importantly, through their location and existing uses, they buffer the
wetlands and lowland grasslands from the adverse impacts of both urban development
and other upland land uses and practices incompatible with preservation of the marsh.
The Suisun Marsh Preservation Act also identifies protected channels within the Suisun
Marsh watershed and the watershed’s overall boundaries. Although the Solano 4 West
project subarea, the majority of the transmission corridors, and a portion of the Solano 4
East subarea are within the Solano Marsh watershed, no protected channels intersect
with any planned project components (Solano County 2018).
•

Policy SM.P-25: In the Suisun Marsh, improvements to public utility and
transportation facilities should follow these planning guidelines:
a. New electric power transmission utility corridors should be located at least
one-half mile from the edge of the Marsh. New transmission lines, whether
adjacent to the Marsh or within existing utility corridors, should be
constructed so that all wires are at least six feet apart.

•

Policy SM.P-34: Wind energy is an important renewable, natural resource which
is limited in its statewide distribution. Areas which are endowed with the resource
should be considered for prudent development of wind energy. Certain areas
within the Suisun Marsh have been identified as having significant potential for
wind energy resource development. Specifically identified are areas west of I-680
and in the Potrero Hills; however, numerous other areas may have potential for
development of private or commercial wind energy machines. Installation of wind
turbines in the Suisun Marsh could have a significant impact upon maintenance of
the area in its present natural state, on Marsh wildlife, and on the visual
characteristics of the Marsh. Therefore, careful consideration will need to be given
projects on a case by case basis to ensure that significant adverse ecological or
aesthetic impacts on the Marsh will be avoided. The County’s objective is to
balance the prudent use of wind resources of the Marsh with the need to protect
and maintain its essential environmental qualities. The following should be
followed in siting wind energy projects: (1) Commercial wind turbine generators
should be permitted in the Secondary Management Area only. (2) Projects should
not be allowed to proliferate in the Marsh, but should be allowed only where
monitoring has shown productivity to be feasible. (3) The location and density of
machines should not substantially alter the principal (agricultural or wetland)
allowed uses in the Marsh. (4) Roads and utility transmission lines to serve
machines and transmit power from machines must be installed in conformance
with provisions of the Suisun Marsh Preservation Act. (5) In order to protect the
biological resources of the Marsh, the design, density, height, noise level,
illumination, and location of wind turbine generators and ancillary facilities should
minimize or avoid the following adverse effects: collision hazards for birds,
interference with migratory flight patterns, or disturbance of wildlife habitat. Design
considerations of importance should include non-synchronous machines, lownoise design, subdued security lighting, and minimal tower lighting. (6) All
construction must be carried out so as to minimize erosion and prevent
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sedimentation in the Marsh. (7) The installation and operation of wind turbine
facilities must protect the visual characteristics of the Marsh. In order to minimize
the impact upon the aesthetics of the Marsh as a natural open space area, wind
turbine generators and ancillary facilities should be designed and sited to
complement the natural landscape whenever feasible, consistent with the following
guidelines: colors should blend with the landscape; lighting should be subdued and
be provided for safety and security reasons only; and facilities should be located
off the ridgeline unless to do so would result in higher tower height, significant
grading, or cut and fill. sustainability plan consistent with SGMA requirements for
the Solano Subbasin. The other groundwater basin in the project vicinity, the
Suisun–Fairfield Valley Basin, is not designated as a priority basin, so it is not
subject to the SGMA (SCWA 2019).
City of Rio Vista Urban Water Management Plan
Pursuant to state requirements, the City of Rio Vista prepared and adopted a 2015 urban
water management plan in 2016. According to this plan, the City of Rio Vista provides a
retail supply of potable water within its service area. The system is entirely dependent on
groundwater. Rio Vista has seven operational supply wells that provide water for the
entire system. In 2015, the City of Rio Vista supplied 1,793 acre-feet (af) of treated water
to 4,450 customers. City water deliveries are expected to reach 2,713 acre-feet per year
(af/yr) by 2035. During the period from 2011 to 2015, Rio Vista’s average groundwater
pumping rate was 2,263 af/yr and its maximum annual rate was 2,658 af/yr. In the year
2020, Rio Vista expects to have a reasonably available groundwater supply of 3,241 af
and a total demand of 2,175 af, for a difference between supply and demand of 1,131 af.
Rio Vista draws its water supply from the Solano Subbasin at the southeastern limit of the
Sacramento Valley Groundwater Basin. This groundwater basin is currently not
adjudicated.
The Solano Subbasin is bounded by the Sacramento River to the east, Putah Creek on
the north, and the North Mokelumne and San Joaquin rivers on the south and southeast.
The western edge of the basin is defined by the hydrologic divide between the
Sacramento River and the San Francisco Bay drainages. The Solano Subbasin also
contains at least two distinct freshwater-bearing zones: an upper alluvial layer ranging
from 60 to 130 feet thick; and the thicker Tehama Formation, which provides most of the
groundwater used in the area. Additional saline water-bearing formations underlie the
Tehama Formation. Primary waterways in and bordering the basin include the
Sacramento, Mokelumne, and San Joaquin rivers; the Sacramento River Deep Water
Ship Channel; and Putah Creek.
As cited in the City’s urban water management plan, Solano County Water Agency’s
Integrated Regional Water Management Plan estimates the groundwater basin’s supply
to be 23,300 af/yr. There is no trend of groundwater overdraft with current levels of
groundwater use.
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A recent report for the City of Rio Vista reevaluated the groundwater basin in and around
the city limits to help determine the basin’s future capability to provide water for existing
and planned developments. The report concludes that the groundwater basin will likely
meet the future groundwater demands established by projected population growth for the
next 20 years. Since February 2005, the City of Rio Vista has contracted with ENGEO to
collect and analyze well monitoring data. More than 60 months of well data have been
collected and synthesized. This monitoring indicates that groundwater levels at various
wells may fluctuate during particular months or seasonally, according to the City’s
operational use of its array of wells, but that overall well levels and trends remain stable.
In addition, an updated groundwater report was developed in 2016 that concluded that
groundwater levels are stable and not declining, consistent with previous investigations
(City of Rio Vista 2016).
3.8.2.

Environmental Setting

Hydrology
The project area is located in the Montezuma Hills, gently rolling hills that crest at
elevations of 150–250 feet above mean sea level, with intermittent streams in the lowlying areas. Several seasonal streams flow through the site, generally in a westerly or
southerly direction. Wetlands and other aquatic features are discussed in Section 3.3,
“Biological Resources,” of this EIR.
Solano County is located within two major drainage provinces: the Sacramento
River/Delta Drainage Province and the San Francisco Bay Drainage Province. As a result,
the project site falls within the jurisdiction of two RWQCBs, the San Francisco Bay
RWQCB and the Central Valley RWQCB (Exhibit 3.8-1).
Five subwatersheds are contained within, or partially located in, the project area.
Montezuma Slough is located west of the northwestern portion of the project site and has
the largest drainage area. (Wetlands and marsh areas are found in low-lying areas near
Montezuma Slough and the Sacramento River. Project activities would not be conducted
in these low-lying areas.) All drainages ultimately flow to the Sacramento River. The
project site is immediately north of the Sacramento River, east of the confluence with the
San Joaquin River. West of the project area, the Sacramento River flows through Suisun
Bay and eventually discharges to San Francisco Bay. The southern portion of the site lies
within the Secondary Zone of the legal Delta (Solano County 2008b).
Groundwater
The project area is located within two groundwater basins: the Solano Subbasin and the
Suisun–Fairfield Valley Basin (Exhibit 3.8-1). The Suisun–Fairfield Valley Basin occupies
approximately 133,600 acres. This groundwater basin is underlain by a thick sequence
of low-permeability marine sedimentary rock that is classified as non-water-bearing.
Groundwater resources in the Suisun–Fairfield Valley Basin are limited, with low well
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yields and poor water quality. Groundwater resources in the project area are used for
agricultural and domestic uses.
The Solano Subbasin occupies 425,000 acres. The subbasin’s western border is defined
by the hydrologic divide that separates lands draining to San Francisco Bay from those
draining to the Delta. That divide is roughly delineated by the English Hills and the
Montezuma Hills. Freshwater-bearing units within the subbasin include younger alluvium,
older alluvium, and the Tehama Formation. The Tehama Formation is the thickest waterbearing unit underlying the Solano Subbasin, ranging in thickness from 1,500 to 2,500
feet. Surface exposures of the Tehama Formation are limited mainly to the English Hills
along the western margin of the basin. Wells completed in the Tehama Formation can
yield up to several thousand gallons per minute (DWR 2004, 2014).
Water Quality
Because of the limited amount of surface water in the project area, no characterizations
of surface water quality have been completed. However, because of the lack of urban
activities and other potential sources of pollution at the project site and vicinity, surface
water quality could be considered good.
The usable groundwater in the Suisun–Fairfield Valley Basin is slightly alkaline. Water,
though scarce, in the area south of Fairfield near the tidal marsh could be threatened by
intrusion of brackish water if subjected to heavy groundwater draft. Groundwater in the
Solano Subbasin is considered to be of generally good quality, and usable for both
domestic and agricultural purposes (DWR 2004, 2014).
Flooding
The project site and vicinity have not historically been prone to flooding. Small portions of
the site, typically within ephemeral drainages or adjacent to the Sacramento River, are
located in a FEMA-designated 100-year flood zone (Exhibit 3.8-2) (FEMA 2019). The
site’s topography and soil types promote runoff away from existing and proposed facilities.
Tsunami and Seiche
The California Emergency Management Agency and California Geological Survey have
developed tsunami inundation maps for susceptible areas along the Pacific coast of
California. In the project vicinity, maps have been prepared for San Francisco Bay as far
east as the city of Benicia, approximately 15 miles west of the project site (CalEMA and
CGS 2009). According to maps prepared by the agencies, tsunami inundation in the
Benicia/Martinez area would be less than several feet above mean sea level. The
potential for tsunami inundation adjacent to the project site would be less than that present
at Benicia, so preparation of tsunami hazard maps would be unnecessary to protect public
health and safety.
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Exhibit 3.8-2 FEMA Flood Zones in the Project Vicinity
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3.8.3.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
The evaluation of potential impacts of the project on hydrology and water quality was
based on a review of existing information from previously completed documents that
address water resources in the project vicinity, including:
•

Solano County General Plan (Solano County 2008a, 2018)

•

Solano County General Plan EIR (Solano County 2008b)

•

FEMA floodplain maps

•

the Solano Wind Project Phase 3 EIR and Recirculated EIR (SMUD 2007, 2009)

•

Geotechnical Study and Geologic Hazards Evaluation for the Collinsville Wind
Turbine Project (Fugro 2010)

The information obtained from these sources was reviewed and summarized to establish
existing conditions and identify potential environmental effects, based on the standards
of significance presented in this section.
In determining the level of significance, the analysis assumes that the proposed project
would comply with relevant federal, state, and local ordinances and regulations (see
Section 3.8.1, “Regulatory Setting”).
Water quality impacts of temporary construction activities were assessed in a qualitative
manner. The potential short-term, construction-related effects of grading and land
disturbance were assessed based on the probability of seasonal exposure to rainfall and
runoff; routes of exposure for contaminants to enter surface water; and the magnitude
and duration of construction relative to the potential water quality parameters expected to
be affected by the activity.
Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact related to hydrology and water quality if it would:
•

violate any water quality standards or waste discharge requirements or otherwise
substantially degrade surface or groundwater quality;

•

substantially decrease groundwater supplies or interfere substantially with
groundwater recharge such that the project may impede sustainable groundwater
management of the basin;
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•

substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river or through the addition of
impervious surfaces, in a manner which would result in substantial erosion or
siltation on- or off-site;

•

substantially alter the existing drainage pattern of a site or area or through the
addition of impervious surfaces, in a manner which would substantially increase
the rate or amount of surface runoff which would result in flooding on- or off-site;

•

substantially alter the existing drainage pattern of a site or area or through the
addition of impervious surfaces, in a manner which would create runoff water which
would exceed the capacity of existing or planned stormwater drainage systems or
provide substantial additional sources of polluted runoff;

•

substantially alter the existing drainage pattern of a site or area or through the
addition of impervious surfaces, in a manner which would impede or redirect flood
flows;

•

in a flood hazard, tsunami, or seiche zone, risk release of pollutants due to project
inundation; or

•

conflict with or obstruct implementation of a water quality control plan or
sustainable groundwater management plan.

Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issues will not be discussed further in the impact analysis.
Flood Hazard, Tsunami, or Seiche
Only a small portion of the project site is within a federally designated 100-year flood
hazard area (Exhibit 3.8-2), and the risk and potential wave height of tsunamis in the
project vicinity are low. The lowest pad elevations of the proposed project facilities (wind
turbine generators [WTGs] and meteorological towers) would be 40 feet (Solano 4 East)
and 100 feet (Solano 4 West) above mean sea level. Because the project does not
propose construction of structures that would house hazardous materials, and no
developed structures other than access roads or power lines would be constructed in
flood hazard areas, the risk of inundation by flooding or tsunami is low. Therefore, the
project would not result in inundation that could release pollutants, and this issue will not
be analyzed further.
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Impact Analysis
Impact 3.8-1: Short-term degradation of water quality.
Decommissioning of existing wind power facilities, project construction, and future project
decommissioning or repowering activities would require the grading and movement of
soil. Such activities could result in erosion, sedimentation, and discharge of other
nonpoint-source pollutants to stormwater, which could then drain off-site and degrade
local water quality. This impact would be potentially significant.
Detailed construction plans and specifications have not yet been developed for the
project. However, decommissioning existing facilities and foundations from the Solano
Wind Phase 1, and constructing the proposed project would require ground disturbance
on 189.2 acres of the approximately 2,622-acre site. 1 Ground-disturbing activities would
include grading and removing vegetation during construction; constructing new and
improving existing on-site access roads; excavating trenches for installation of the
collection and home run lines; and installing foundations for the WTGs and meteorological
towers.
Constructing new roads would require crossing five natural drainage channels. Channel
crossings would be designed and constructed to pass projected stormwater flows and
minimize the potential for erosion and scour at the crossings during both construction and
operation of the project. For information regarding wetland resources affected by the
proposed project, see Section 3.3, “Biological Resources.”
Construction is proposed to begin in 2020 and would be completed in approximately 17
months. Because of the increased ground exposure and the earth-moving activities, the
potential for erosion and sedimentation runoff would be higher during the rainy season.
Removal of foundations and decommissioning of existing facilities, construction, and
eventual decommissioning or repowering activities would create the potential for soil
erosion and sedimentation, both within and downstream of the project site. In addition,
pollutants such as oil and gas, chemical substances, waste concrete, and wash water
could be accidentally released to surface waters during construction. Construction waste
could degrade water quality by altering the water’s dissolved-oxygen content,
temperature, pH, levels of suspended sediment and turbidity, or nutrient content, or by
causing toxic effects on the aquatic environment. If not conducted properly, the proposed
construction activities could violate water quality standards or directly harm aquatic
organisms.
Intense rainfall and associated stormwater runoff could cause brief sheet erosion in areas
where soils are exposed or stockpiled. If uncontrolled, this erosion could cause
sedimentation that would block drainage channels. Compaction of soils by heavy
equipment may reduce the soils’ infiltration capacity and increase the potential for runoff
1

The site area includes the Solano 4 West and Solano 4 East project subareas, the off-site Solano 4 West staging area, and the
home run easements.
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and erosion. Stormwater runoff could also wash construction materials into receiving
waterbodies, reducing water quality. Accidental spills of hazardous substances such as
fuels, oils, concrete, paints, solvents, cleaners, or other construction materials could result
in nonstormwater discharges of pollutants to receiving waters.
Because project construction would disturb more than 1 acre of land, the project must
obtain coverage under the Construction General Permit, SWRCB Order No. 2009-0009DWQ as modified by Order No. 2010-0014-DWQ and 2012-0006-DWQ. Because the
proposed project has the potential to violate water quality standards or waste discharge
requirements, this impact would be potentially significant.
Mitigation Measures
Mitigation Measure 3.8-1a: Implement Mitigation Measure 3.5-1, “Prepare and
implement a SWPPP and associated BMPs.”
SMUD shall prepare and the construction contractor will implement Mitigation Measure 3.51 listed in Section 3.5, “Geology, Soils, and Mineral Resources.” This measure requires the
construction contractor to implement a SWPPP, including all necessary BMPs.
Mitigation Measure 3.8-1b: Implement Mitigation Measure 3.7-1b, “Establish and
implement an environmental training program.”
The construction contractor shall implement Mitigation Measure 3.7-1b listed in Section 3.7,
“Hazards and Hazardous Materials.” This measure requires SMUD to establish and require
implementation of an environmental training program for all field personnel that
communicates spill prevention, emergency response measures, and proper
implementation of BMPs.
Mitigation Measure 3.8-1c: Implement Mitigation Measure 3.7-1c, “Prepare and
implement a hazardous substance control and emergency response plan.”
The construction contractor shall implement Mitigation Measure 3.7-1c listed in Section 3.7,
“Hazards and Hazardous Materials.” This measure requires SMUD to prepare and
implement a construction-specific hazardous substance control and emergency response
plan for quick, safe cleanup of accidental spills.
Mitigation Measure 3.8-1d: Implement Mitigation Measure 3.7-1d, “Prepare and
implement a spill prevention, control, and countermeasures plan.”
The construction contractor shall implement Mitigation Measure 3.7-1d listed in Section 3.7,
“Hazards and Hazardous Materials.” This measure requires SMUD to prepare and the
construction contractor to implement a spill prevention control and closures plan to prevent
the discharge of petroleum products into waterways.
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Significance after Mitigation
Mitigation Measures 3.8-1a through 3.8-1d would substantially reduce the potential for a
violation of water quality standards and waste discharge requirements. Therefore,
implementing these mitigation measures would reduce potential construction-related
impacts on water quality to a less-than-significant level.
Impact 3.8-2: Alteration of the site’s existing drainage pattern.
The project would include limited grading of the project site, with only a small portion of
the site to be developed with compacted materials and concrete pads. Therefore,
installation of project facilities would not alter existing on-site drainage patterns and
flow paths sufficiently to alter the way in which stormwater flows onto and off the site
during major events. This impact would be less than significant.
Constructing new roads for the project would require crossing five natural drainage
channels. The channel crossings would be designed and constructed to pass projected
stormwater flows without interfering with the five channels’ drainage patterns.
Grading would occur on a limited portion (approximately 3.5 percent) of the project site
during construction and improvement of the new and existing on-site access roads;
excavation of trenches for the collection and home run lines; and installation of
foundations for the WTGs and meteorological towers. The project would not require
construction of substantial additional impermeable surfaces; therefore, surface water
would not be blocked from percolating into the ground or flowing into existing drainage
features.
The impacts on existing drainage patterns from the various project stages—
decommissioning of existing facilities and construction, project operation, and project
decommissioning and/or repowering—are discussed separately below.
Decommissioning of Existing Facilities and Construction
As discussed in Impact 3.8-1, project-related ground disturbance on 189.2 acres of the
approximately 2,622-acre site would expose soil and could increase erosion and siltation
on- or off-site. Project construction would also require using approximately 90 acre-feet of
water to control dust. Any water that does not evaporate and is not absorbed into exposed
soil would increase runoff on the site. The remaining water would be captured via existing
ephemeral drainages, which flow to off-site ditches and wetland areas. Because the
proposed project would not alter the drainage pattern of the project site to a sufficient
degree to cause increased erosion or siltation, this impact would be less than significant.
Further, the construction contractor would be required to prepare and implement a SWPPP
and associated BMPs, which would further reduce the potential for on- or off-site erosion
(see Mitigation Measure 3.8-1a).
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Operation
Operation and maintenance of the proposed facility would use up to 4.5 acre-feet of water
per year for routine cleaning, a relatively small amount of water for an approximately
2,622-acre site. Most of this water would rapidly evaporate; the rest would percolate into
the ground or flow into existing on-site drainage swales. Because of the relatively small
amount of water that be used for project operation, the project is not anticipated to alter
the existing drainage pattern such that on- or off-site erosion would occur. This impact
would be less than significant.
Decommissioning and/or Repowering
Decommissioning and/or repowering of the proposed project would involve removing
then-existing facilities and potentially installing new WTGs and ancillary facilities. Upon
completion of decommissioning and/or repowering, all disturbed areas of the site would
be stabilized. Some new grading may also be required, but decommissioning and/or
repowering would otherwise not substantially alter the existing drainage patterns of the
project site. No net additional impervious surfaces would be added as part of project
decommissioning and/or repowering. This impact would be less than significant.
Mitigation Measures
No mitigation is required.
Impact 3.8-3: Long-term degradation of water quality.
The project would alter the types, quantities, and timing of contaminant discharges in
stormwater runoff. Overall, if the system is not designed properly, the project could cause
or contribute to a long-term increase in discharges of urban contaminants (e.g., oil and
grease, trace metals and organics, trash) into the stormwater drainage system compared
with existing conditions. SMUD would comply with federal and state stormwater
management regulations and would incorporate appropriate BMPs into project design to
prevent long-term degradation of water quality. Therefore, this impact would be less than
significant.
Project operation would modify land uses at the project site from existing conditions,
which could increase the level of urban contaminants discharged into the stormwater
drainage system. Some of the currently undeveloped land on the project site would be
developed with permanent uses: new and existing on-site access roads, collection line
and home run facilities, and foundations for the WTGs and meteorological towers. These
proposed land uses have the potential to increase the load of pollutants in stormwater
discharges if the system is not designed properly. Expected project-related pollutants
include trash, debris, and hydrocarbons from parking areas; sediment from pervious
areas that would not be landscaped; herbicides from vegetation management activities;
and organic compounds from uncovered parking areas and access roads.
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Federal, state, and County stormwater management regulations require new construction
and significant redevelopment to maintain pre-project hydrology and incorporate proper
pollutant source controls. Projects must also minimize pollutant exposure outdoors and
treat stormwater runoff using proper BMPs when source control or exposure protection is
insufficient to reduce pollutant loads in runoff. In accordance with Central Valley and San
Francisco Bay RWQCB requirements and County compliance guidelines, SMUD would
incorporate appropriate BMPs into project design to prevent long-term degradation of
water quality.
Development at the project site could cause or contribute to a long-term increase in
discharges of urban contaminants into the stormwater drainage system relative to existing
conditions. However, SMUD would be required to comply with federal, state, and local
stormwater management regulations. These regulations require that appropriate BMPs
be incorporated into the design of the development to prevent long-term degradation of
water quality. Therefore, this impact would be less than significant.
Mitigation Measures
No mitigation is required.
Impact 3.8-4: Substantial decrease in groundwater supplies.
The project is expected to use up to several million gallons of water during construction
for dust control and other activities. Water use would vary over time depending on the
construction phasing. SMUD or its contractor plans to obtain construction water from the
City of Rio Vista. Because Rio Vista has forecast that it would have excess water capacity
during project construction, this impact would be less than significant.
During the construction period, the project is expected to use up to 18 million gallons
(55.3 af) of water for dust control and other activities. The project’s water use would vary
over time depending on construction phasing, but would average 3 af per month. Project
operation would require up to .4 af/yr.
SMUD anticipates that it would obtain water for construction activity from the City of Rio
Vista or other commercially available source, and truck the water to the project site. Water
for project operation would be provided by an existing well located at the O&M building.
The City of Rio Vista provides a retail supply of potable water within its service area. The
system is entirely dependent on groundwater. Rio Vista has seven operational supply
wells that provide water for the entire system. In 2015, the City of Rio Vista supplied 1,793
af of treated water to 4,450 customers. City water deliveries are expected to reach 2,713
af/yr by 2035. During the period from 2011 to 2015, Rio Vista’s average groundwater
pumping rate was 2,263 af/yr and its maximum annual rate was 2,658 af/yr. In 2020, Rio
Vista expects to have a reasonably available groundwater supply of 3,241 af and a total
demand of 2,175 af, for a difference between supply and demand of 1,131 af.
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Solano County Water Agency’s Integrated Regional Water Management Plan estimates
the groundwater basin supply to be 23,300 af/yr (SCWA 2005:3-6). There is no trend of
groundwater overdraft with current levels of groundwater use. Studies conducted in
Rio Vista have concluded that City of Rio Vista well levels and groundwater elevation
trends remain stable.
The bulk of project-related water usage would occur during construction of the proposed
project. This usage rate would be temporary and would be scaled back dramatically
during project operation. Because groundwater conditions in the City of Rio Vista’s well
system are stable, and because Rio Vista will have an excess of groundwater during the
project’s construction period, the project would not substantially deplete groundwater
supplies. As noted in Impact 3.8-2, a small area of the site would be developed with
impervious surfaces. Thus, implementing the project would not interfere substantially with
groundwater recharge such that the project may impede the sustainable groundwater
management of the basin. This impact would be less than significant.
Mitigation Measures
No mitigation is required.
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3.9. Land Use
This section describes the land use characteristics of the project area that may affect or
be affected by the project.
3.9.1. Regulatory Setting
Federal
The Travis Air Force Base (AFB) Air Installation Compatible Zone Study (AICUZ) program
promotes compatible land development in areas subject to aircraft noise and accident
potential. U.S. Air Force AICUZ guidelines reflect land use recommendations for the Clear
Zone, Accident Potential Zones I and II, and the four noise zones exposed to noise levels
at or above 65 decibels day-night average A-weighted sound level. These guidelines were
established based on studies prepared and sponsored by the U.S. Department of
Housing and Urban Development, U.S. Environmental Protection Agency, and U.S. Air
Force, as well as state and local agencies. The guidelines recommend land uses that are
compatible with airfield operations while allowing maximum beneficial use of adjacent
properties. According to the AICUZ, project boundaries are outside of either the Clear
Zone or accident potential zone of Travis AFB.
State
The California State Aeronautics Act (California Public Utilities Code Sections 21670
through 21679.5) requires the creation of airport land use commissions (ALUCs) to
coordinate planning for areas surrounding public use airports. The purpose of the law is
to protect public health, safety, and welfare by ensuring orderly expansion of airports and
adoption of land use measures that minimize the public’s exposure to excessive noise
and safety hazards in areas around public use airports. The ALUC is also concerned with
airport activities that may adversely affect adjacent areas and nearby land uses that may
interfere with airport operations.
The California Department of Transportation, Division of Aeronautics, administers much
of this statute and publishes the California Airport Land Use Planning Handbook to
provide guidance for conducting airport land use compatibility planning. Airport land use
compatibility is determined to reconcile how land development and airports function
together. The concept of compatibility has been defined as follows (Caltrans 2011):
[T]hose uses that can coexist with a nearby airport without either constraining the safe
and efficient operation of the airport or exposing people living or working nearby to
unacceptable levels of noise or (safety) hazards. Compatibility concerns include any
airport impact that adversely affects the livability of surrounding communities, as well as
any community characteristic that can adversely affect the viability of an airport.
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Local
As discussed in Section 1.2 of this EIR, construction of facilities for the production of
electrical energy by a local agency like SMUD is exempt from County zoning and
building ordinances (Government Code ARTICLE 5. Regulation of Local Agencies by
Counties and Cities [53090 - 53097.5]). Therefore, SMUD's wind turbine facilities are
exempt from County land use plans because SMUD, as a municipal utility district, is
a local agency and the project is an electrical generation facility.
However, the EIR recognizes that plans, policies, and regulations reflect the local
community’s policy decisions regarding appropriate uses of land in the area. For
purposes of disclosure, Solano County policies that relate to the project area are
identified below.
Solano County General Plan
The Solano County General Plan (General Plan) (Solano County 2008) identifies goals,
policies, and implementation measures to guide the development and conservation of
natural resources in the county on a long-term basis. The General Plan designates the
project area as Agriculture. Commercial wind turbine development is a permitted use in
the following districts: Exclusive Agricultural (A), Limited Agricultural (A-L), WaterDependent Industrial (rWD), Limited Manufacturing (M-L), General Manufacturing (M-G),
and Watershed and Conservation (W).
The Agriculture designation is intended to provide areas for practicing agriculture as the
primary use, including areas that contribute substantially to the local agricultural
economy, and allows for secondary uses that support the economic viability of agriculture.
Agricultural land use designations protect these areas from intrusion by nonagricultural
uses and other uses that do not directly support the economic viability of agriculture.
Solano County (County) has identified the Collinsville–Montezuma Hills south of State
Route (SR) 12 as the primary wind resource area in the county. Wind energy development
has been deemed inappropriate in certain areas of the county, to protect public health
and safety and natural resources. These areas are urban areas, the Suisun Marsh
Primary Management Area, the Stebbins Cold Canyon Natural Area, San Pablo Bay
National Wildlife Refuge, and the Jepson Prairie Preserve owned by the Solano Land
Trust.
Chapter 4, Resources, of the General Plan covers the project area. This element contains
procedures for review and siting of wind turbines in a manner that do not conflict with air
operations at Travis Air Force Base and avoids impacting natural resources or creating
an increased risk to public safety. Studies required for siting wind turbines include
archeological, geotechnical, biological resources, and public safety. The County also
requires detailed plans for structures, foundations, and electrical systems to be submitted
by a licensed professional engineer.
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Solano County Airport Land Use Commission
The Solano County ALUC has adopted the Travis Air Force Base Land Use Compatibility
Plan (ESA 2015), which includes regulations to ensure land use compatibility in the
vicinity of Travis AFB. The project site is identified as Zone D, which is an area where the
ALUC calls for structures taller than 200 feet to provide radar line of site studies and ALUC
consistency determination. However, as discussed in Section 3.7, Hazards and
Hazardous Materials, of this EIR, the LUCP provisions do not apply to SMUD WTG
facilities under section 53091 of the Government Code (Subdivisions d and e). And even
if SMUD was required to obtain a determination from ALUC, SMUD, as a local agency,
can overrule the ALUC determination consistent with the State Aeronautics Act
provisions.
3.9.2. Environmental Setting
Regional Setting
Solano County is a suburban and rural area between the San Francisco and Sacramento
metropolitan areas. The county covers approximately 907 square miles, including 683
square miles of rural lands, 146 square miles of urban areas, and 79 square miles of
water. Solano County is situated between the Sierra Nevada to the east and the Coast
Ranges to the west. It is also bordered by the Sacramento River to the south. The project
site is in southeastern Solano County
Agriculture constitutes the land use in two-thirds of Solano County. Agricultural activities
include irrigated agriculture, dryland farming, and grazing. The major agricultural
commodities are nursery stock, cattle, alfalfa hay, wheat, feeder lambs, grapes, milk, and
walnuts. However, agricultural production has declined in recent years as the county has
continued to urbanize.
Travis Air Force Base
Travis AFB, located approximately 15 miles northwest of the project area, is home to the
60th Air Mobility Wing, which is considered the largest air mobility organization in the U.S.
Air Force. Travis AFB serves as the strategic airlift and aerial refueling base for the West
Coast. The base is on approximately 6,260 acres of land (see Exhibit 2-1, “Regional
Location Map,” in Chapter 2, “Project Description”). Access to Travis AFB is available via
Air Base Parkway from the west and Peabody Road from the north. Travis AFB has two
main runways and a future landing zone, which will be shorter and will parallel the main
runways.
Aircraft types operating at Travis AFB consist primarily of military aircraft and contract
commercial aircraft. In addition to the aircraft based at Travis AFB, numerous types of
transient military and contract commercial aircraft conduct operations at the base. Travis
AFB conducts approximately 42,000 aircraft operations annually. An aircraft operation is
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defined as one takeoff/departure, one approach/landing, or half a closed pattern (USAF
2009). 1
Local Setting
The project area is designated for agricultural use and leased for dryland farming and
grazing. Visible developments include electric transmission towers, and WTGs on the
surrounding hilltops.
With the exception of the home run lines running between the two main WTG project
subareas and the Russell Substation, all project facilities would be constructed on land
that is owned in fee title by SMUD.
As described in Chapter 2, “Project Description,” several existing and planned wind farms
also surround the project area. These include Phases 1, 2A and 2B, and 3 of the Solano
Wind Project, previously developed by SMUD.
3.9.3. Environmental Impacts and Mitigation Measures
Methods and Assumptions
The evaluation of potential impacts of the proposed project on land use was based on a
review of the following planning documents pertaining to the proposed project and
surrounding area:
•

FAA Notice of No Hazard Determination

•

Solano County General Plan (Solano County 2008)

•

Travis Air Force Base Land Use Compatibility Plan (ESA 2015)

Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact related to land use if it would:
•

physically divide an established community; or

•

cause a significant environmental impact due to a conflict with any land use plan,
policy, or regulation adopted for the purpose of avoiding or mitigating an
environmental effect.

A closed pattern consists of two portions: a takeoff/departure and an approach/landing,
i.e., two operations.
1

Page 3.9-4

Solano 4 Wind Project EIR

July 2019

Impact Analysis
Impact 3.9-1: Division of an established community.
The project site is not located within an existing community and the project does not have
any features that would divide a community. This impact would be less than significant.
The project would be located on rural land. The nearest established community
(Collinsville) is about one-half mile east of the project area. Collinsville is a 27-acre
residential area at the end of Collinsville Road. The nearest city, Rio Vista, is about 5
miles northeast of the project area on the western bank of the Sacramento River. No
established communities lie within the project area. The project is not a linear project that
would divide a community or block travel. Therefore, the project would not divide an
established community. This impact would be less than significant.
Mitigation Measures
No mitigation is required.
Impact 3.9-2: Conflict with a plan, policy, or regulation adopted to avoid or mitigate
an environmental effect.
The proposed project could be found consistent with local plans, policies, and regulations.
This impact would be less than significant.
As stated above, SMUD is not subject to County zoning ordinances, nor does project
construction and operation require Solano County to issue a permit under the County’s
zoning ordinances. Nevertheless, this EIR considers local land use plans, policies, and
regulations consistent with the intent of the CEQA to provide full disclosure, along with
SMUD’s desire to promote informed decisionmaking.
The Solano County General Plan designates the project area as Agriculture. Commercial
wind energy operations are permitted on lands designated for agricultural use. Therefore,
the project would not conflict with the General Plan’s land use designations for the site.
Solano County sets policies to ensure development occurring in the established
compatibility zones of Travis AFB, do not interfere with airport operations or present a
hazard to the public through exposure to high noise levels or creation of risk to public
safety. The Solano 4 Wind Project has been designed with the intent to avoid impacting
operations at Travis AFB. Project construction and operation would not be a hazard to
public safety or to flight operations. SMUD criteria used in siting WTGs included efficient
wind power collection; presence of resources, surrounding land uses, topographic
features, construction and operating costs; product availability, equipment lifespan;
neutral or reduced probability of detection by radar, and ability to meet SMUD’s design
criteria, project schedule, and cost of power delivery goals.
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But the Travis AFB divides the land around Travis AFB into zones which correspond to
airport flight patterns and the greatest risk for accident (takeoff or landing). The project
site is located in Zone 4 of the Travis AFP LUCP and a line-of-sight analysis would be
required for projects taller than 100 feet. As discussed in Section 3.7, Hazards and
Hazardous Materials, of this EIR, the project would likely be within the line-of-sight of the
Travis AFB radar based on Appendix H of LUCP. Therefore, the project as proposed is
unlikely to be determined consistent with this policy of LUCP. But the FAA has issued a
Determination of No Hazard Finding for the Solano 4 Wind Project, and FAA and its
regulations concerning air safety and aviation navigation preempt the ALUC’s land use
regulations regarding radar system interference. Due to the FAA Determination, the
project could be found consistent with the intent of ALUC policies to avoid obstruction of
airport operations. See Section 3.7, Hazards and Hazardous Materials and Appendix G
for the FAA Notice for more details regarding the FAA findings.
Further, as also discussed in Section 3.7, Hazards and Hazardous Materials, of this EIR,
the LUCP provisions do not apply to SMUD WTG facilities under section 53091 of the
Government Code (Subdivisions d and e). And even if SMUD was required to obtain a
determination from ALUC, SMUD, as a local agency, can overrule the ALUC
determination consistent with the State Aeronautics Act provisions.
WTGs proposed as part of the project are generally consistent with regulations
establishing setbacks from the property line to promote safety on adjacent property,
requirements to shield the equipment preventing radio frequency emissions from
disrupting operations at Travis Air Force Base, and site WTGs avoiding the potential
hazard of blade throw (see Section 3.7 Hazards and Hazardous Materials). Due to the
FAA Determination, the project could be found consistent with the intent of ALUC policies
to avoid obstruction of airport operations. See Section 3.7, Hazards and Hazardous
Materials and Appendix G for the FAA Notice for more details regarding the FAA findings.
The project uses existing roadways and transmission infrastructure to minimize land
disturbance, and WTGs are sited in a manner that avoids direct impact on wetlands and
sensitive biological resources (see Section 3.3 Biological Resources).
The project also proposes the construction of up to two meteorological towers, each up
to 105 meters high. SMUD will site the two meteorological towers a minimum of 132 feet,
or 1.25 times the total tower height, from public roads, dwelling units, and other structures,
consistent with requirements established by the County Department of Resource
Management for previous wind projects. The purpose of this setback is to prevent a safety
hazard to the public in the event that a tower falls toward a county road.
Additionally, the tower would be lighted and marked for safety in the same manner as
required by the FAA. The FAA determined that the structures would not be a hazard to
air navigation, provided that the WTGs are marked with white paint and lighted using
synchronized red lights in accordance with Chapters 4, 12, and 13 of FAA Advisory
Circular 70/7460-1L with Change 2, Obstruction Marking and Lighting (FAA 2018)
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This impact would be less than significant.
Mitigation Measures
No mitigation measures are required.
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3.10. Noise
This section describes ambient-noise conditions and provides an analysis of potential
short-term construction and decommissioning, as well as long-term operational-source
noise impacts associated with the proposed project. Applicable regulations related to
noise and vibration provide the regulatory background that guides the assessment of
potential environmental effects. Mitigation measures are recommended as necessary to
reduce significant noise impacts. Additional data are provided in Appendix H.
3.10.1.

Acoustics Terminology and Background

Background information about sound, noise, vibration, and common noise descriptors is
included below to provide context and to explain the technical terms referenced
throughout this section.
Sound, Noise, and Acoustics
Sound can be described as the mechanical energy of a vibrating object transmitted by
pressure waves through a liquid or gaseous medium (e.g., air) to a human ear. Noise is
defined as loud, unexpected, annoying, or unwanted sound.
The field of acoustics deals primarily with the propagation and control of sound. The
fundamental acoustical model consists of a sound (or noise) source, a receiver, and the
propagation path between the two. The loudness of the source and obstructions or
atmospheric factors affecting the propagation path to the receiver determines the level
and characteristics of the sound perceived by the receiver.
Frequency
Continuous sound can be described by frequency (pitch) and amplitude (loudness). A
low-frequency sound is perceived as low in pitch. Frequency is expressed in terms of
cycles per second, or hertz (Hz) (e.g., a frequency of 250 cycles per second is referred
to as 250 Hz). High frequencies are sometimes more conveniently expressed in kilohertz,
or thousands of hertz. The audible frequency range for humans is generally between 20
Hz and 20,000 Hz.
Sound Pressure Levels and Decibels
The amplitude of pressure waves generated by a sound source determines the loudness
of that source. Sound pressure amplitude is measured in micro-Pascals (mPa). One mPa
is approximately one hundred billionth (0.00000000001) of normal atmospheric pressure.
Sound pressure amplitudes for different kinds of noise environments can range from less
than 100 to 100,000,000 mPa. Because of this large range of values, sound is rarely
expressed in terms of mPa. Instead, a logarithmic scale is used to describe sound
pressure level (SPL) in terms of decibels (dB).
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Addition of Decibels
Because decibels are logarithmic units, SPLs cannot be added or subtracted through
ordinary arithmetic. Under the decibel scale, a doubling of sound energy corresponds to
a 3-dB increase. In other words, when two identical sources are each producing sound of
the same loudness at the same time, the resulting sound level at a given distance would
be 3 dB higher than if only one of the sound sources was producing sound under the
same conditions. For example, if one idling truck generates an SPL of 70 dB, two trucks
idling simultaneously would not produce 140 dB; rather, they would combine to produce
73 dB. Under the decibel scale, three sources of equal loudness together produce a
sound level approximately 5 dB louder than one source.
A-Weighted Decibels
The decibel scale alone does not adequately characterize how humans perceive noise.
The dominant frequencies of a sound have a substantial effect on the human response
to that sound. Although the intensity (energy per unit area) of the sound is a purely
physical quantity, the loudness or human response is determined by the characteristics
of the human ear.
Human hearing is limited in the range of audible frequencies as well as in the way it
perceives the SPL in that range. In general, people are most sensitive to the frequency
range of 1,000–8,000 Hz and perceive sounds within this range better than sounds of the
same amplitude with frequencies outside of this range. To approximate the response of
the human ear, sound levels of individual frequency bands are weighted, depending on
the human sensitivity to those frequencies. Then, an “A-weighted” sound level (expressed
in units of A-weighted decibels) can be computed based on this information.
The A-weighting network approximates the frequency response of the average young ear
when listening to most ordinary sounds. When people make judgments of the relative
loudness or annoyance of a sound, their judgment correlates well with the A-scale sound
levels of those sounds. Thus, noise levels are typically reported in terms of A-weighted
decibels. All sound levels discussed in this section are A-weighted decibels. Table 3.101 describes typical A-weighted noise levels for various noise sources.
Human Response to Changes in Noise Levels
As discussed above, the doubling of sound energy results in a 3-dB increase in the sound
level. However, given a sound level change measured with precise instrumentation, the
subjective human perception of a doubling of loudness will usually be different from what
is measured.
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Table 3.10-1 Typical A-Weighted Noise Levels
Common Outdoor Activities
Jet fly-over at 1,000 feet
Gas lawn mower at 3 feet
Diesel truck at 50 feet at 50 miles per hour
Noisy urban area, daytime, Gas lawn
mower at 100 feet
Commercial area, Heavy traffic at 300 feet
Quiet urban daytime
Quiet urban nighttime
Quiet suburban nighttime
Quiet rural nighttime
Lowest threshold of human hearing

Noise Level
Common Indoor Activities
(dB)
— 110 —
Rock band
— 100 —
— 90 —
Food blender at 3 feet, Garbage disposal at
— 80 —
3 feet
Vacuum cleaner at 10 feet, Normal speech
— 70 —
at 3 feet
— 60 —
Large business office, Dishwasher next
— 50 —
room
Theater, large conference room
— 40 —
(background)
— 30 —
Library, Bedroom at night
— 20 —
— 10 —
Broadcast/recording studio
—0—
Lowest threshold of human hearing

Source: Caltrans 2013a: Table 2-5

Under controlled conditions in an acoustical laboratory, the trained, healthy human ear is
able to discern 1-dB changes in sound levels when exposed to steady, single-frequency
(“pure-tone”) signals in the mid-frequency (1,000–8,000 Hz) range. In general, the healthy
human ear is most sensitive to sounds between 1,000 and 5,000 Hz and perceives both
higher and lower frequency sounds of the same magnitude with less intensity (Caltrans
2013a:2-18). In typical noisy environments, changes in noise of 1–2 dB are generally not
perceptible. However, it is widely accepted that people are able to begin to detect sound
level increases of 3 dB in typical noisy environments. Further, a 5-dB increase is generally
perceived as a distinctly noticeable increase, and a 10-dB increase is generally perceived
as a doubling of loudness (Caltrans 2013a:2-10). Therefore, a doubling of sound energy
(e.g., doubling the volume of traffic on a highway) that would result in a 3-dB increase in
sound would generally be perceived as barely detectable.
Vibration
Vibration is the periodic oscillation of a medium or object with respect to a given reference
point. Sources of vibration include natural phenomena (e.g., earthquakes, volcanic
eruptions, sea waves, landslides) and those introduced by human activity (e.g.,
explosions, machinery, traffic, trains, construction equipment). Vibration sources may be
continuous (e.g., operating factory machinery) or transient (e.g., explosions). Vibration
levels can be depicted in terms of amplitude and frequency, relative to displacement,
velocity, or acceleration.
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Vibration amplitudes are commonly expressed in peak particle velocity (PPV) or rootmean-square (RMS) vibration velocity. PPV and RMS vibration velocity are normally
described in inches per second (in/sec) or in millimeters per second. PPV is defined as
the maximum instantaneous positive or negative peak of a vibration signal. PPV is
typically used in the monitoring of transient and impact vibration and has been found to
correlate well to the stresses experienced by buildings (FTA 2018:7-3, Caltrans 2013a:6).
Although PPV is appropriate for evaluating the potential for building damage, it is not
always suitable for evaluating human response. It takes some time for the human body
to respond to vibration signals. In a sense, the human body responds to average vibration
amplitude. The RMS of a signal is the average of the squared amplitude of the signal,
typically calculated over a 1-second period. As with airborne sound, the RMS velocity is
often expressed in decibel notation as vibration decibels (VdB), which serves to compress
the range of numbers required to describe vibration (FTA 2018:7-4; Caltrans 2013b:7).
This is based on a reference value of 1 microinch per second.
The typical background vibration-velocity level in residential areas is approximately 50
VdB. Ground vibration is normally perceptible to humans at approximately 65 VdB. For
most people, a vibration-velocity level of 75 VdB is the approximate dividing line between
barely perceptible and distinctly perceptible levels (FTA 2018:7-8; Caltrans 2013b:27).
Typical outdoor sources of perceptible ground vibration are construction equipment, steelwheeled trains, and traffic on rough roads. If a roadway is smooth, the ground vibration
is rarely perceptible. The range of interest is from approximately 50 VdB, which is the
typical background vibration-velocity level, to 100 VdB, which is the general threshold
where minor damage can occur to fragile buildings. Construction activities can generate
sufficient ground vibrations to pose a risk to nearby structures. Constant or transient
vibrations can weaken structures, crack facades, and disturb occupants (FTA 2018:7-5).
Vibrations generated by construction activity can be transient, random, or continuous.
Transient construction vibrations are generated by blasting, impact pile driving, and
wrecking balls. Continuous vibrations are generated by vibratory pile drivers, large
pumps, and compressors. Random vibration can result from jackhammers, pavement
breakers, and heavy construction equipment.
Table 3.10-2 summarizes the general human response to different ground vibrationvelocity levels.
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Table 3.10-2 Human Response to Different Levels of Ground Noise and Vibration
Vibration-Velocity Level
Human Reaction
65 VdB
Approximate threshold of perception.
Approximate dividing line between barely perceptible and distinctly
75 VdB
perceptible. Many people find that transportation-related vibration at this level
is unacceptable.
85 VdB
Vibration acceptable only if there are an infrequent number of events per day.
Notes: VdB = vibration decibels referenced to 1 microinch/second and based on the root mean square velocity
amplitude.
Source: FTA 2018:7-8

Common Noise Descriptors
Noise in our daily environment fluctuates over time. Various noise descriptors have been
developed to describe time-varying noise levels. The following noise descriptors are used
throughout this section.
•

Equivalent Continuous Sound Level (Leq): Leq represents an average of the
sound energy occurring over a specified period. In effect, Leq is the steady-state
sound level containing the same acoustical energy as the time-varying sound level
that actually occurs during the same period (Caltrans 2013a:2-48). For instance,
the 1-hour equivalent sound level, also referred to as the hourly Leq, is the energy
average of sound levels occurring during a 1-hour period and is the basis for noise
abatement criteria used by the California Department of Transportation (Caltrans)
and the Federal Highway Administration (FHWA) (Caltrans 2013a:2-47; FTA
2018:2-19).

•

Percentile-Exceeded Sound Level (LX): LX represents the sound level exceeded
for a given percentage of a specified period (e.g., L10 is the sound level exceeded
10 percent of the time, and L90 is the sound level exceeded 90 percent of the time)
(Caltrans 2013a:2-16).

•

Maximum Sound Level (Lmax): Lmax is the highest instantaneous sound level
measured during a specified period (Caltrans 2013a:2-48; FTA 2018:2-16).

•

Day-Night Level (Ldn): Ldn is the energy average of A-weighted sound levels
occurring over a 24-hour period, with a 10-dB “penalty” applied to sound levels
occurring during nighttime hours between 10 p.m. and 7 a.m. (Caltrans 2013a:248; FTA 2018:2-22).

•

Community Noise Equivalent Level (CNEL): Similar to Ldn, CNEL is the energy
average of the A-weighted sound levels occurring over a 24-hour period, with a
10-dBA penalty applied to A-weighted sound levels occurring during the nighttime
hours between 10 p.m. and 7 a.m. and a 5-dBA penalty applied to the A-weighted
sound levels occurring during evening hours between 7 p.m. and 10 p.m.
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Sound Propagation
When sound propagates over a distance, it changes in level and frequency content. The
manner in which a noise level decreases with distance depends on the factors described
below.
Geometric Spreading
Sound from a localized source (i.e., a point source) propagates uniformly outward in a
spherical pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each
doubling of distance from a point source. Roads and highways consist of several localized
noise sources on a defined path and hence can be treated as a line source, which
approximates the effect of several point sources. Thus, the sound from a line source
propagates at a slower rate than the sound from a point source. Noise from a line source
propagates outward in a cylindrical pattern, often referred to as cylindrical spreading.
Sound levels attenuate at a rate of 3 dB for each doubling of distance from a line source.
Ground Absorption
The propagation path of noise from a source to a receiver is usually very close to the
ground. Noise attenuation from ground absorption and reflective-wave canceling provides
additional attenuation associated with geometric spreading. Traditionally, this additional
attenuation has also been expressed in terms of attenuation per doubling of distance.
This approximation is usually sufficiently accurate for distances of less than 200 feet. For
acoustically hard sites (i.e., sites with a reflective surface between the source and the
receiver, such as a parking lot or body of water), no excess ground attenuation is
assumed. For acoustically absorptive or soft sites (i.e., those sites with an absorptive
ground surface between the source and the receiver, such as soft dirt, grass, or scattered
bushes and trees), additional ground-attenuation value of 1.5 dB per doubling of distance
is normally assumed. When added to the attenuation rate associated with cylindrical
spreading, the additional ground attenuation results in an overall drop-off rate of 4.5 dB
per doubling of distance. This would hold true for point sources, resulting in an overall
drop-off rate of up to 7.5 dB per doubling of distance.
Atmospheric Effects
Receivers located downwind from a source can be exposed to increased noise levels
relative to calm conditions, whereas locations upwind can have lowered noise levels, as
wind can carry sound. Sound levels can be increased over large distances (e.g., more
than 500 feet) from the source because of atmospheric temperature inversion (i.e.,
increasing temperature with elevation). Other factors such as air temperature, humidity,
and turbulence can also affect sound attenuation.
Shielding by Natural or Human-Made Features
A large object or barrier in the path between a noise source and a receiver attenuate
noise levels at the receiver. The amount of attenuation provided by shielding depends on
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the size of the object and the frequency content of the noise source. Natural terrain
features (e.g., hills and dense woods) and human-made features (e.g., buildings and
walls) can substantially reduce noise levels. A barrier that breaks the line of sight between
a source and a receiver will typically result in at least 5 dB of noise reduction (Caltrans
2013a:2-41; FTA 2018:5-6, 6-25). Barriers higher than the line of sight provide increased
noise reduction (FTA 2018:2-12). Vegetation between the source and receiver is rarely
effective in reducing noise because it does not create a solid barrier unless there are
multiple rows of vegetation (FTA 2018:2-11).
3.10.2.

Regulatory Setting

Federal
U.S. Environmental Protection Agency Office of Noise Abatement and Control
The U.S. Environmental Protection Agency (EPA) Office of Noise Abatement and Control
was originally established to coordinate Federal noise control activities. In 1981, EPA
administrators determined that subjective issues such as noise would be better
addressed at more local levels of government. Consequently, in 1982 responsibilities for
regulating noise control policies were transferred to state and local governments.
However, documents and research completed by the EPA Office of Noise Abatement and
Control continue to provide value in the analysis of noise effects.
Federal Transit Administration
To address the human response to ground vibration, the Federal Transit Administration
(FTA) has set forth guidelines for maximum-acceptable vibration criteria for different types
of land uses. These guidelines are listed in Table 3.10-3.
State
California General Plan Guidelines
Though not adopted by law, the State of California General Plan Guidelines 2003,
published by the Governor’s Office of Planning and Research (OPR 2003), provide
guidance for the compatibility of projects within areas of specific noise exposure.
Acceptable and unacceptable community noise exposure limits for various land use
categories have been determined to help guide new land use decisions in California
communities. In many local jurisdictions, these guidelines are used to derive local noise
standards and guidance. Citing EPA materials and the State Sound Transmissions Control
Standards, the state’s general plan guidelines recommend interior and exterior noise
standards of 45 and 60 dB CNEL for residential units, respectively (OPR 2003: 253–254).
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Table 3.10-3 Groundborne Vibration Impact Criteria for General Assessment
Land Use Category
Category 1: Buildings where vibration would interfere with
interior operations.
Category 2: Residences and buildings where people
normally sleep.
Category 3: Institutional land uses with primarily daytime
uses.

Groundborne Vibration Impact Levels
(VdB re 1 microinch/second)
Frequent
Occasional Infrequent
Events1
Events2
Events3
65 4

65 4

65 4

72

75

80

75

78

83

Notes:
VdB = vibration decibels referenced to 1 microinch/second and based on the root mean square velocity amplitude.
1 “Frequent Events” is defined as more than 70 vibration events of the same source per day.
2 “Occasional Events” is defined as between 30 and 70 vibration events of the same source per day.
3 “Infrequent Events” is defined as fewer than 30 vibration events of the same source per day.
4 This criterion is based on levels that are acceptable for most moderately sensitive equipment such as optical
microscopes. Vibration-sensitive manufacturing or research would require detailed evaluation to define acceptable
vibration levels.
Source: FTA 2018

California Department of Transportation
The Transportation and Construction Vibration Manual (Caltrans 2013a) provides general
guidance on vibration issues associated with construction and operation of projects in
relation to human perception and structural damage. Table 3.10-4 presents
recommendations for levels of vibration that could result in damage to structures exposed
to continuous vibration.
Table 3.10-4 Caltrans Recommendations Regarding Levels of Vibration Exposure
PPV (in/sec)
0.4–0.6
0.2
0.1
0.08
0.006–0.019

Effect on Buildings
Architectural damage and possible minor structural damage
Risk of architectural damage to normal dwelling houses
Virtually no risk of architectural damage to normal buildings
Recommended upper limit of vibration to which ruins and ancient monuments should
be subjected
Vibration unlikely to cause damage of any type

Notes: in/sec = inches per second; PPV = peak particle velocity
Source: Caltrans 2013

Local
As discussed in Section 1.2, construction of facilities for the production of electrical energy
by a local agency like SMUD is exempt from County zoning and building ordinances
(Government Code ARTICLE 5. Regulation of Local Agencies by Counties and Cities
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[53090 - 53097.5]). The following discussion is provided to promote informed
decisionmaking.
Solano County General Plan
The noise goal in the Solano County General Plan (General Plan) Health and Safety
Element, HS.G-3, is to protect people living, working, and visiting Solano County from the
harmful impacts of excessive noise. The Public Health and Safety Element (Solano
County 2015) contains noise level standards.
Table HS-3 in the General Plan, presented here as Table 3.10-5, shows the acceptable
noise levels for various land use categories.
Table 3.10-5 Land Use Noise Compatibility Guidelines
Land Use Category

Residential—Low Density Single Family,
Duplex, Mobile Home
Residential— Multifamily
Transient Lodging—Motel, Hotel
Schools, Libraries, Churches, Hospitals,
Nursing Homes
Auditoriums, Concert Halls, Amphitheaters
Sports Arena, Outdoor Spectator Sports
Playgrounds, Neighborhood Parks
Golf Courses, Riding Stables, Water
Recreation, Cemeteries
Office Building, Business Commercial, and
Professional
Industrial, Manufacturing, Utilities,
Agriculture

Community Noise Exposure (Ldn or CNEL, dBA)
Normally Conditionally
Normally
Clearly
Acceptable1 Acceptable2 Unacceptable3 Unacceptable4

<65

55–70

70–75

75+

<65

60–70
60–70

70–75
70–80

75+
80+

<70

60–70

70–80

80+

<70
<75

65+
70+
67.5–75

72.5+

70–80

80+

<70
<70
<70

67.5–77.5

75+

<75

70–80

75+

Notes:
CNEL = community noise equivalent level; dBA = A-weighted decibel; Ldn = day-night average noise level
1 Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal
conventional construction, without any special noise insulation requirements.
2 New construction or development should be undertaken only after a detailed analysis of the noise reduction
requirements is made and needed noise insulation features included in the design. Conventional construction, but
with closed windows and fresh air supply systems or air conditioning will normally suffice.
3 New construction or development should generally be discouraged. If new construction or development does
proceed, a detailed analysis of the noise reduction requirements must be made and needed noise insulation
features included in the design. Outdoor areas must be shielded.
4 New construction or development should generally not be undertaken.
5 These standards are not applicable for development within the airport compatibility review area. Development in
the airport compatibility review areas are subject to standards in the applicable airport land use plan.
Sources: OPR 2003; Solano County 2015.

Table HS-4 in the General Plan, presented here as Table 3.10-6, defines acceptable
outdoor and interior noise levels for land uses affected by traffic and railroad noise.
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Table 3.10-6 Noise Standards for New Uses Affected by Traffic and Railroad Noise
New Land Use
All Residential
Transient Lodging
Hospitals and Nursing Homes
Theaters and Auditoriums
Churches, Meeting Halls, Schools, Libraries, etc.
Office Buildings
Commercial Buildings
Playgrounds, Parks, etc.
Industry

Sensitive Outdoor
Are a (dBA Ldn)
65
65
65
–
65
65
–
70
65

Sensitive Interior
Area (dBA Ldn)
45
45
45
35
40
45
50
–
50

1

Notes
2
2, 3
2, 3, 4
3
3
3
3
3

Notes:
dBA = A-weighted decibels; Ldn = day-night average noise level
1 Interior-noise-level standards are applied within noise -sensitive areas of the various land uses, with windows and
doors in the closed positions.
2 If these uses are affected by nighttime railroad passages, the potential for sleep disturbance shall be addressed
3 Where there are no sensitive exterior spaces proposed for these uses, only the interior-noise- level standard shall
apply.
4 Hospitals are often noise-generating uses. The exterior-noise-level standards for hospitals are applicable only at
clearly identified areas designated for outdoor relaxation by either hospital staff or patients.
Source: Solano County 2015.

Table HS-5 in the General Plan, presented here as Table 3.10-7, defines noise
performance standards for nontransportation noise.
Table 3.10-7 Nontransportation Noise Standards—Average (dBA Leq)/Maximum (dBA
Lmax)1
Receiving Land Use
All Residential
Transient Lodging
Hospitals and Nursing Homes
Theaters and Auditoriums
Churches, Meeting Halls, Schools, Libraries, etc.
Office Buildings
Commercial Buildings
Playgrounds, Parks, etc.
Industry

Outdoor Area
Daytime
Nighttime
55/70
55/65
55/75
–
55/75
–
–
–
55/75
–
55/75
–
55/75
–
55/75
–
55/80
–

Interior2
Day and Night Notes
35/55
35/55
3
35/55
4,5
30/50
5
35/60
5
45/65
5
45/65
5
–
5
50/70
5

Notes:
Leq = equivalent or energy-averaged sound level; Lmax = highest root-mean-square sound level measured over a
given period of time
1 The standards shall be reduced by 5 dBA for sounds consisting primarily of speech or music, and for recurring
impulsive sounds. If the existing ambient noise level exceeds the standards, then the noise level standards shall
be increased at 5-dBA increments to encompass the ambient.
2 Interior-noise-level standards are applied within noise-sensitive areas of the various land uses, with windows and
doors in the closed positions.
3 Outdoor activity areas of transient lodging facilities are not commonly used during nighttime hours.
4 Hospitals are often noise-generating uses. The exterior-noise-level standards for hospitals are applicable only at
clearly identified areas designated for outdoor relaxation by either hospital staff or patients.
5 The outdoor activity areas of these uses (if any), are not typically utilized during nighttime hours.
Source: Solano County 2015.
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Solano County Code
Article III, “Land use Regulations,” Section 28.70.10, “General Development Standards
Applicable to All Uses in Every Zoning District,” of the Solano County Code requires all
uses of land and structures be conducted in a manner, and provide adequate controls
and operational management, to prevent noise levels exceeding 65 dBA Ldn at any
property line. Section 28.80, “Commercial Wind Energy Facilities,” states that noise
emitted from any wind turbine generator (WTG) shall not exceed 50 dBA CNEL at any
property line abutting a residential zone or 60 dBA CNEL at any other property line
(Solano County 2018).
Solano County Wind Turbine Siting Plan and Environmental Impact Report
The WTG operation levels studied for the adjacent High Winds Power Project indicated
80 percent, 86 percent, and 88 percent operation for daytime, evening, and nighttime
periods, respectively. These percentages would be used to help calculate hourly
equivalent sound level (Leq), from which day-night average sound level (Ldn) and
community noise equivalent level (CNEL) can be derived and assumed to apply under
conditions when WTGs are operating.
In addition to the A-weighted sound levels, the Solano County Wind Turbine Siting Plan
and Environmental Impact Report (Siting Plan) (Solano County 1987) and the National
Wind Coordinating Committee (NWCC) Permitting of Wind Energy Facilities Handbook
(NWCC 2002) address low-frequency noise. Both suggest increasing WTG setback
distance from dwelling units, residential building sites, or residentially zoned land to a mile
if low-frequency (20–100 Hz) noise is prominent. However, because the WTGs
associated with this project feature upwind rotor arrangement, the likelihood of lowfrequency noise is remote. “Upwind” refers to the rotor disc positioned upstream from the
WTG support tower. In this configuration, rotor blades do not interact with tower-induced
wakes that can cause low frequency blade passage tones.
Draft Final Solano County Noise Ordinance County Code, Chapter 28.1
Section 28.1-30, “Interior Noise Standards,” includes the interior noise standards for
residential dwelling units within residential zones or areas for noise generated by sources
outside the dwelling unit. These standards are presented in Table 3.10-8.
Table 3.10-8 Interior Noise Standards
Land Use
Residential
Note: dBA = A-weighted decibels
Source: Solano County 2018:Table 28.1.30

Time Interval
7 p.m.–7 a.m.
7 a.m.–7 p.m.

Allowable Interior Noise Level
(dBA)
45
55
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Noise from any source on a property within a residential zone or area shall not cause the
noise level measured inside a dwelling unit on a neighboring property to exceed the noise
standard specified in Table 3.10-8 for a cumulative period of more than 5 minutes in any
hour.
Section 28.1-40, “Exterior Noise Standards,” limits the maximum permissible sound levels
by receiving land use. The exterior noise standards for residential and agricultural zones
or areas are presented in Table 3.10-9 and summarized further below.
Table 3.10-9 Noise Levels Permissible by Receiving Land Uses
Agricultural
Residential

Zone

Source: Solano County 2018:Table 28.1.40

55
55

Noise Level (dBA)
7 a.m.–7 p.m.
7 p.m.–7 a.m.
50
50

1. If the measured ambient noise level at the time of a complaint investigation exceeds
the identified permissible noise level for that zone, the allowable noise standard shall
be the ambient noise level.
2. Except as provided in subsection (b) of Section 28.1-30, noise from any source shall not
cause the noise level measured on a property in an agricultural or residential zone or
area to exceed the exterior noise levels specified in Table 28.1-40 or in subsection (2),
whichever is greater, for a period of more than 5 minutes in any hour.

In addition to the standards established in Sections 28.1-30 and 28.1-40, noise created
by specific activities shall be subject to the following additional regulations in Section 28.150, “Specific Noise Regulations”:
(a) Construction or Demolition
1) Construction and demolition activities within a residential district or within a
radius of 500 feet are allowed only during the times specified in Table 28.1-50
(Note: Table 3.10-10 of this EIR).
2) Except as set forth in subsection (5) of this section, the noise created by
construction activity shall not cause:
a. The noise level to exceed the noise standards specified in Table 28.1–40 of
this chapter (Note: Table 3.10-9 of this EIR), for the land use where the
measurement is taken, plus 20 dBA, for a period of more than 2 minutes; or
b.

A maximum noise at the receiving property line of more than 90 dBA at any
time.

3) Any construction that exceeds noise levels established in Sections 28.1-30 or
28.1-40 shall occur between the hours of 9 a.m. and 4 p.m., Monday through
Friday.
4) Construction or demolition activity during the times otherwise prohibited by this
section may be allowed as described in this subsection if it is found to be in the
public interest.
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a. A request for such allowance shall be in writing and shall set forth in detail
facts showing that the public interest will be served by the grant of such
allowance.
b. If the allowance is being requested in connection with construction or
demolition activities to be undertaken in connection with a land division, use
permit, or other discretionary entitlement, the request shall be submitted as
part of the application for such entitlement and shall be acted upon by the
official or decision-making body taking action on such application, after
considering the recommendation of the noise control officer.

c. If the allowance is being requested in connection with a building permit,

demolition permit, or grading permit and is not in connection with a
discretionary entitlement, the request shall be considered and acted on by
the noise control officer before the construction or demolition permit has
been issued.

Table 3.10-10 Time Limits for Noise Associated with Commercial
Construction Activities
Day of Week
Monday–Friday
Saturday
Sunday
Federal Holidays

Source: Solano County 2018:Table 28.1-50

3.10.3.

Time Frame
7 a.m.–6 p.m.
8 a.m.–5 p.m.
Not allowed
Not allowed

Environmental Setting

Existing Noise- and Vibration-Sensitive Land Uses
Noise-sensitive land uses are generally considered to include those uses where noise
exposure could result in health-related risks to individuals, as well as places where quiet
is an essential element of their intended purpose. Residential dwellings are of primary
concern because of the potential for increased and prolonged exposure of individuals to
both interior and exterior noise levels, and because of the potential for nighttime noise to
result in sleep disruption. Additional land uses such as schools, transient lodging, historic
sites, cemeteries, parks, recreational areas, and places of worship are also generally
considered sensitive to increases in noise levels. These land use types are also
considered vibration-sensitive land uses, as are commercial and industrial buildings,
where vibration would interfere with operations within the building, including levels that
may be well below those associated with human annoyance.
The nearest noise-sensitive receptors are single-family rural residences located along
Montezuma Hills Road (Solano 4 East project subarea) and Talbert Lane (Solano 4 West
project subarea) adjacent to the project site, approximately 3,100 feet and 1,400 feet from
the project site boundary, respectively. The historically significant Hastings Adobe
structure is located within the project boundary, but approximately 1,100 feet from the
nearest proposed project construction area of the Solano 4 West subarea. Exhibit 3.10-1
shows the layout of the nearest surrounding receptors relative to the project site.

Page 3.10-13

Solano 4 Wind Project EIR

July 2019

Existing Noise Sources and Ambient Levels
To characterize the existing ambient noise environment at the project site, long-term
ambient noise level measurements were conducted at three locations at the project site
between March 13, 2019, and March 19, 2019. The locations of the noise monitoring sites
are shown in Exhibit 3.10-1. To characterize existing WTG noise in the project area,
multiple short-term noise measurements were conducted around existing WTGs and at
two distances to assess attenuation factors. The locations of the WTG reference noise
monitoring sites are shown in Exhibit 3.10-2. Larson Davis Laboratories precision
integrating sound level meters Models 820 and 831 were used for the ambient noise level
measurement surveys. The meters were calibrated before use with Larson Davis
Laboratories Model CAL200 acoustical calibrators to ensure measurement accuracy. The
measurement equipment meets all pertinent specifications of the American National
Standards Institute. The results of the long-term ambient noise measurement survey are
summarized in Table 3.10-11 and results of the short-term WTG reference noise
measurements are summarized in Table 3.10-12.
Table 3.10-11 Summary of Existing Ambient Noise Measurements

Location1
LT-1
LT-2
LT-3
ST-12
ST-23
ST-32
ST-43
ST-52
ST-63
ST-72
ST-83
ST-94

Date
13-Mar-2019
18-Mar-2019
18-Mar-2019
14-Mar-2019
14-Mar-2019
14-Mar-2019
14-Mar-2019
14-Mar-2019
14-Mar-2019
14-Mar-2019
14-Mar-2019
14-Mar-2019

Start
Time
17:10
17:40
18:25
13:40
13:47
13:54
14:00
14:08
14:14
14:22
14:33
14:48

Duration
24 Hours
24 Hours
24 Hours
0:05
0:05
0:05
0:05
0:05
0:06
0:10
0:12
0:10

Ldn
61.3
62.2
49.8
–
–
–
–
–
–
–
–
–

Leq
62.4
57.6
49.0
53.6
54.3
50.4
48.9
52.6
51.9
52.3
50.6
50.1

A-Weighted Sound Level (dB)
Daytime
Nighttime
Lmax L50
L90
Leq Lmax L50
L90
77.8 45.3 43.0 48.4 60.4 45.1 44.0
73.9 51.1 46.2 55.4 64.1 50.5 47.8
62.6 38.7 35.1 40.8 49.5 39.2 37.8
73.8 53.6 53.0
–
–
–
–
82.9 54.2 53.6
–
–
–
–
81.4 50.0 49.1
–
–
–
–
85.6 48.7 47.6
–
–
–
–
78.2 52.6 52.0
–
–
–
–
84.4 51.3 50.3
–
–
–
–
83.9 52.5 49.4
–
–
–
–
82.9 50.7 48.5
–
–
–
–
85.8 49.8 48.7
–
–
–
–

Notes: dB = decibels; Ldn = day-night noise level
1 See Exhibit 3.10-1 for locations of long-term ambient noise level measurements; see Exhibit 3.10-2 for locations of
short-term ambient WTG noise level measurements; LT = long-term measurement; ST = short-term measurement.
2 Measurement located 50 feet from base of tower either downwind and upwind wing side of turbine.
3 Measurement located 100 feet from base of tower either downwind and upwind wing side of turbine.
4 Measurement located between two existing turbines in operation at 345 feet from each turbine.
Source: Data collected by AECOM in 2019
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Exhibit 3.10-1

Locations of Long-Term Noise Measurements
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Exhibit 3.10-2

Locations of Short-Term Wind Turbine Generator Reference Noise Measurements
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The predominant noise source in the area of LT-1 is vehicle traffic on Montezuma Hills
Road. The predominant noise sources in the area of LT-2 are wind-generated noise and
other natural sources (e.g., wind, birds, animals) and farm and ranch activities at the
nearby house. At LT-3, the predominant noise sources are existing wind-generated noise
and other natural sources (e.g., wind, birds, animals). As shown in Table 3.10-11, the
ambient operational noise levels for single WTG operation at 50 feet and 100 feet ranged
between 50 dBA and 54 dBA and the ambient operational noise levels for two WTGs
measured 50 dBA at 345 feet, the midpoint between the two turbines.
3.10.4.

Environmental Impacts and Mitigation Measures

Methods and Assumptions
To assess potential short-term (construction- and decommissioning-related) noise and
vibration impacts, sensitive receptors and their relative exposure were identified. Projectgenerated construction source noise and vibration levels were determined based on
methodologies, reference emission levels, and usage factors from FTA’s Transit Noise
and Vibration Impact Assessment methodology (FTA 2018) and FHWA’s Roadway
Construction Noise Model User’s Guide (FHWA 2006). Reference levels are noise and
vibration emissions for specific equipment or activity types that are well documented and
the usage thereof is common practice in the field of acoustics.
To evaluate relative significance, noise and vibration impacts were determined based on
comparisons to applicable regulations and guidance provided by federal and state
agencies.
Based on current decommissioning practices, as a reasonable worst case, it is assumed
that construction source noise and vibration levels during future decommissioning of the
project would be similar to those generated during project construction. Thus, the impact
analysis and mitigation that follows apply to project construction as well as
decommissioning of the project.
Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant impact on noise if it would cause:
•

generation of a substantial temporary or permanent increase in ambient noise
levels in the vicinity of the project in excess of standards established in the local
general plan or noise ordinance, or applicable standards of other agencies,

•

generation of excessive groundborne vibration or groundborne noise levels,
exceeding either of the following:
o Caltrans’s recommended level of 0.08 in/sec PPV with respect to the
prevention of structural damage for historical buildings; or
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o FTA’s maximum acceptable level of 80 VdB with respect to human
response for residential uses (i.e., annoyance) at nearby existing vibrationsensitive land uses; or
•

for a project within the vicinity of a private airstrip or an airport land use plan or,
where such a plan has not been adopted, within 2 miles of a public airport or publicuse airport, exposure of people residing or working in the project area to excessive
noise levels.

Issues Not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issues will not be discussed further in the impact analysis.
As explained in Chapter 2, “Project Description,” project operation is expected to generate
approximately six vehicular trips per day (one round trip per day) attributed to on-site
employee and infrequent monitoring and maintenance trips. This would not result in a
substantial increase in noise during operation of the project, because the increase in
traffic would be a small fraction of existing and future traffic volumes.
Pickup trucks and flatbeds, forklifts, and loaders may be used for maintenance and repair
throughout the lifetime of the project as they are for existing needs. The project is not
expected to result in any discernable noise because the daily operation of the project and
the associated stationary equipment is not likely to generate a substantial amount of
noise. Project maintenance and repair would be similar to existing conditions. Therefore,
project operations would not increase the ambient noise level. This issue will not be
discussed further.
The closest airport to the project site is Rio Vista Municipal Airport, which is located
approximately 5 miles to the northeast. Therefore, the project would not expose residents
or workers to excessive noise levels from airport noise. This issue will not be discussed
further.
Impact Analysis
Impact 3.10-1: Generation of a Substantial Temporary Increase in Ambient Noise
Levels in the Vicinity of the Project in Excess of Standards Established in the Local
General Plan or Noise Ordinance, or Applicable Standards of Other Agencies due
to Short-term construction noise impacts.
Proposed construction areas are located mostly far from existing noise-sensitive
receptors, the only closest receptor (LT-2) being approximately 275 feet from where
construction activities (underground cabling) would occur. Most noise-generating
construction activity would be performed during daytime hours, when people are less
sensitive to noise. This impact would be less than significant.
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Construction Activity
Construction of project components would result in temporary, short-term construction
activities and haul truck trips to haul wind turbine parts and needed construction materials,
equipment, and waste materials to and from the project area. Short-term construction
noise levels near the project site would fluctuate depending on the type, number, and
duration of usage for the varying equipment. The effects of construction noise largely
depend on the type of construction activities being performed, noise levels generated by
those activities, distances to noise-sensitive receptors, the relative locations of noise
attenuating features such as vegetation and existing structures, and existing ambient
noise levels.
As discussed in Section 2.5.10, “Construction Methods and Schedule,” construction of
the project is estimated to begin in spring 2020, with completion targeted for winter of
2022. Construction activities at the project site would include initial site preparation work,
grading and improving on-site and public access roads, turbine foundation, erection,
trenching, and underground cable installation. Construction equipment may include, but
would not be limited to scrapers, dozers, dump trucks, watering trucks, graders,
compactors, loaders, excavators, forklifts, and cranes. Noise levels for individual
equipment range from 55 to 89 dBA at 50 feet, as indicated in Table 3.10-12.
Table 3.10-12 Noise Emission Levels from Construction Equipment
Equipment Type
Dump Truck
Concrete Mixer
Concrete Saw
Crane
Dozer
Grader
Excavator
Front End Loader
Lift
Paver
Roller
Scraper
Pickup Trucks

Typical Noise Level (Lmax) @ 50 feet
76
85
82
85
85
85
85
80
75
89
85
89
55

Notes:
Lmax = maximum noise level
Assumes all equipment is fitted with a properly maintained and operational noise control device, per manufacturer
specifications. Noise levels listed are manufacturer-specified noise levels for each piece of heavy construction
equipment.
Source: FTA 2018

The most noise intensive phase of construction would likely be during road construction
and installation of underground cable because of the proximity of these activities to two
receptors (LT-1 and LT-2). Daytime construction-noise evaluation assumed that four of
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the highest noise-generating pieces of equipment could operate simultaneously in close
proximity to each other and nearest location to receptors of the project construction
activity. Based on the reference noise levels listed in Table 3.10-12 and accounting for
typical usage factors of individual pieces of equipment, on-site construction-related
activities could generate a combined hourly average noise level of approximately 86 dBA
Leq and a maximum noise level as high as 91 Lmax at 50 feet from project areas.
Noise-sensitive receptors that could be adversely affected by construction noise are
shown in Table 3.10-13. See Exhibit 3.10-1 for locations of all nearby sensitive land uses.
The distance to and daytime noise exposure levels at each receptor location were
estimated for the closest possible construction activities and are summarized in Table
3.10-13.
Table 3.10-13 Levels of Noise Exposure at Noise-Sensitive Receptors during Typical
Daytime Construction Activity
Sensitive
Receptor1
LT-1
LT-2
LT-3
Hastings Abode

Daytime Construction Noise Exposure Level
at Sensitive Receptor Leq (dBA)2

Highest Leq
(Exterior/Interior
[dBA])3
30
41
22
26

Road Work

Turbine
Foundation

Tower
Erection

Underground
Cabling

55
66
47
51

35
38
47
50

35
38
47
50

32
63
44
47

Notes:
dBA = A-weighted decibels; Leq = equivalent or energy-averaged sound level; LT = long-term noise measurement
1 See Exhibit 3.10-1 for locations of sensitive land uses relative to the project site.
2 Assumes all equipment is fitted with a properly maintained and operational noise control device, per manufacturer
specifications. Noise levels listed are manufacture-specified noise levels for each piece of heavy construction
equipment.
3 Assumes windows closed with an exterior to interior noise reduction of 25 dBA.
Source: Data modeled by AECOM in 2019.

As shown in Table 3.10-13, daytime construction-generated exterior noise levels could
exceed 66 dBA and 63 dBA Leq at the nearest sensitive receptor (LT-2) during road
construction and underground cabling, respectively. All other receptors would not be
exposed to project construction noise levels greater than 55 dBA Leq. Table 3.10-13 also
shows that interior noise levels due to project construction would not exceed 45 dBA at
noise sensitive receptors.
There would be some nighttime construction related noise generated by the project.
These nighttime activities do not involve intensive sustained noise levels due to project
construction equipment. Nighttime activities would include the relocation of project cranes
to WTG sites and transport of oversized project components. These would be very shortterm events and noise sources would include, but not be limited to, engine noise, track
interaction with road surfaces, and support vehicle noise. This project activity would not
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result in an impact due to the large distances from receptors to relative access roads that
would be used for crane mobilization.
Construction Traffic
Over the entire construction period, approximately 8,025 heavy truck trips would be
needed for delivery of the turbine parts and related material to the project site. Dump
trucks, concrete trucks, water trucks, cranes, and other construction and trade vehicles
would also travel to the site. Construction worker trips would generate a total of 7,500
trips over the construction period. In total, the project would generate 15,525 trips over
the course of construction with a peak construction traffic volume of approximately 250
trips per day. This would result in 25 to 30 trips per hour.
Although the large trucks carrying turbine parts would be required to travel via specific
routes (as described above), other construction traffic would travel to the project site via
the most efficient paths. In general, construction traffic would travel to the generation area
using State Route (SR) 12 and SR 113. Local access to the project site would be via
Shiloh Road, Collinsville Road, Birds Landing Road, and Montezuma Hills Road.
Generally, a doubling of a noise source (such as twice as much traffic) is required to result
in an increase of 3 dB, which is perceived as barely noticeable by people (Caltrans
2013a). Existing traffic volumes along the routes used by project-related construction
traffic are more than 25–30 trips per hour (peak project-related trips). Therefore, projectrelated construction traffic would not double the existing traffic along the affected
roadways and would not result in significant traffic noise increase. This impact would be
less than significant.
Turbine Activity
Operation of wind turbines generates aerodynamic and mechanical noise. Aerodynamic
noise is generated by the moving blades passing through the air, which may produce a
buzzing, whooshing, pulsing, or sizzling sound, depending on the type of wind turbine
and operating speed. Most of the noise generated during operation radiates perpendicular
to the rotation of the blades; however, because the turbines rotate to face the wind, the
noise may be radiated in various directions. Two or more operating turbines may combine
to create an oscillating or thumping effect. Mechanical noise may be generated by the
turbine’s gears, which can produce noticeable and irritating noise, depending on the
degree of turbine insulation (Alberts 2006).
The effects of wind turbine noise on nearby receptors can be related to wind speed; high
wind speeds generate noise that can mask turbine noise. Public perception of the
acoustic impact of wind turbines is, in part, a subjective determination. Typically, the
effects of noise from turbines on nearby receptors include subjective effects, including
annoyance, nuisance, and dissatisfaction, along with interference with speech, sleep, and
learning. (UMass 2006)
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The proposed project would replace existing turbines with new and technologically
improved WTGs and introduce up to 22 new WTGs between the Solano East and Solano
West project subareas. Wind turbine noise levels are based on the reference noise level
measurements conducted in the field, as shown in Table 3.10-11. Measured noise levels
from existing wind turbine operation ranged from 49 dBA to 54 dBA, depending on the
orientation of the noise meter and the noise producing rotor hub. Conservatively
assuming the highest measured WTG noise level in the field (54 dBA Leq) and an
attenuation rate of -3 dBA per doubling of distance, Table 3.10-14 shows the resulting
combined noise level at each receptor accounting for the various distances to the nearest
cluster of wind turbines.
Table 3.10-14 Combined Wind Turbine Noise at Sensitive Receptors

LT-1
LT-2
LT-3
Adobe House
Distance
Leq
Distance
Leq
Distance
Leq
Distance
Leq
3,900
38.1
1,300
42.9
1,400
42.5
1,000
44.0
4,100
37.9
1,500
42.2
2,000
41.0
3,400
38.7
4,200
37.8
1,700
41.7
4,000
38.0
1,850
41.3
4,700
37.3
2,100
40.8
3,300
38.8
3,300
38.8
Combined
Combined
Combined
Combined
41
45
45
45
Noise Level
Noise Level
Noise Level
Noise Level
Notes: Leq = equivalent or energy-averaged sound level; LT = long-term measurement
Source: Data compiled by AECOM in 2019

As shown in Table 3.10-14, combined noise levels of new and upgraded WTGs at the
relative nearest receptor would result in cumulative noise levels of up to 45 dBA Leq.
Interior noise levels at sensitive receptor locations would be less than 30 dBA due to the
operation of proposed new and upgraded turbines. The combined noise levels represent
the most conservative approach to determining project operational noise impacts at
sensitive receptors in the project area. The resulting combined noise levels indicate
project operation would not expose people to a substantial increase in noise levels. This
impact would be less than significant.
Overall Conclusion
Construction of project roads and underground cabling would take place over a relatively
short time (4 months and 3 months, respectively), for a total of 7 months; and construction
would move in a linear motion from one section of the road or underground cabling to
another as installations are completed, further minimizing the timeframe during which
substantial noise would be generated near any one sensitive receptor. Moreover, noise
generated by construction activity would be limited to daytime hours between 7 a.m. and
6 p.m., Monday through Friday, and between 8 a.m. and 5 p.m. on Saturday. As described
in Section 2.5.10, “Construction Methods and Schedule,” construction would primarily
take place during the day, with only crane mobilization and transportation of heavy
components occurring during the nighttime hours. Operation of the project wind turbines
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would not exposed to receptors to noise levels above 45 dBA at exterior or interior uses.
This impact would be less than significant.
Mitigation Measures
No mitigation is required.
Impact 3.10-2: Temporary and Short-Term Exposure of Sensitive Receptors to, or
Temporary and Short-Term Generation of, Excessive Groundborne Vibration.
Construction activities, including but not limited to the use of large dozers, would not
expose existing nearby sensitive residential or historical receptors and structures to levels
of ground vibration that could result in structural damage and/or disturbance to people
occupying nearby buildings because of the project’s distance from the closest sensitive
receptor (275 feet). This impact would be less than significant.
As shown in Table 3.10-15, below, construction activities generate varying degrees of
ground vibration, depending on the specific construction equipment used and activities
involved. Ground vibration generated by construction equipment spreads through the
ground and diminishes in magnitude with increases in distance. Construction-related
ground vibration is normally associated with impact equipment such as pile drivers,
jackhammers, and the operation of some heavy-duty construction equipment, such as
dozers and trucks. Blasting activities also generate relatively high levels of ground
vibration and vibration noise. The effects of ground vibration may be imperceptible at the
lowest levels, result in low rumbling sounds and detectable vibrations at moderate levels,
and high levels of vibration can cause sleep disturbance in places where people normally
sleep or annoyance to people in buildings that are primarily used for daytime functions.
Table 3.10-15 Representative Ground Vibration and Noise Levels for
Construction Equipment
Equipment
Large Bulldozer
Caisson Drilling
Loaded Trucks
Rock Breaker
Jackhammer
Small Bulldozer

PPV at 25 feet (in/sec)1
0.089
0.089
0.076
0.059
0.035
0.003

Approximate Lv (VdB) at 25 feet2
87
87
86
83
79
58

Notes: in/sec = inches per second; LV = the root mean square velocity expressed in vibration decibels (VdB),
assuming a crest factor of 4; PPV = peak particle velocity.
1 Typical PPV and VdB shown.
Source: FTA 2018

As shown in Table 3.10-15, the operation of large bulldozers are the typical construction
activities that generate the greatest ground vibration. As described in Section 2.5.10,
“Construction Methods and Schedule,” construction activity associated with
decommissioning of outdated WTGs and new construction of access roads, underground
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cable lines, and WTGs would be conducted at both of the project subarea sites as part of
installation of the WTGs.
According to FTA, large bulldozers typically generate vibration levels of 0.089 in/sec PPV
and 87 VdB at 25 feet (FTA 2018). Construction activities would be located approximately
275 feet from the nearest existing sensitive residential receptor (LT-1) and 1,100 feet from
the nearest existing sensitive historical structure (Hastings Abode). Based on FTA’s
recommended procedure for applying a propagation adjustment to these reference levels,
vibration levels from project construction was modeled at the nearest existing sensitive
receptors. It was assumed that construction activity could take place nearest to vibrationsensitive receptors. Table 3.10-16 summarizes the levels of ground vibration that could
occur at the surrounding sensitive receptors because of pile driving on the project site.
Table 3.10-16 Summary of Modeled Vibration Levels at Sensitive Receptors
Sensitive Receptor
LT-1
LT-2
LT-3
Hastings Abode

Distance (feet) to
Sensitive Receptor
775
275
1,400
1,100

PPV (in/sec) at
Sensitive Receptor1,2
0.001
0.002
0.0002
0.0003

Approximate LV (VdB)
at Sensitive Receptor3
42
56
35
38

Notes:
in/sec = inches per second; LT = long-term measurement; PPV = peak particle velocity; VdB = vibration decibels
See Appendix H for detailed noise modeling input data and output results.
1 Caltrans’s recommended level of 0.2 in/sec PPV with respect to the structural damage used as the threshold for
residential receptors.
2 Caltrans’s recommended level of 0.1 in/sec PPV with respect to the structural damage used as the threshold for
nonresidential receptors.
3 FTA’s maximum acceptable level of 80 VdB with respect to human response used as the threshold.
Source: Data modeled by AECOM in 2017

As shown in Table 3.10-16, for all nearby residential and historical (Hastings Abode)
sensitive receptors, modeled vibration levels would not exceed Caltrans’s recommended
standard of 0.08 in/sec PPV nor 0.2 in/sec PPV with respect to the prevention of structural
damage for historical structures and residential dwellings or exceed FTA’s maximum
acceptable level of 80 VdB with respect to human response.
Thus, the use of vibration inducing construction equipment during project construction
activities at the project site would not result in the exposure of existing nearby sensitive
receptors to excessive ground vibration and vibration noise levels. This impact would be
less than significant.
Mitigation Measures
No mitigation is required.
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3.11. Transportation and Traffic
This section describes applicable federal, state, and local regulations and policies related
to transportation and circulation, and discusses the existing roadway network and
transportation facilities in Solano County and adjacent areas that could be affected by
implementation of the project. This section also describes existing conditions along
transportation routes that would be affected by transport of equipment, tools, materials,
and personnel to decommission existing facilities, and to construct, operate, and
decommission the project. Finally, this section presents an evaluation of the potential
impacts of project construction and operation.
3.11.1. Regulatory Setting
The California Department of Transportation (Caltrans) and Solano County (County) have
regulatory authority over the transportation network in the project area. Caltrans has
jurisdiction over the state highway system and the County establishes regulations for
unincorporated areas of the county. An overview of the transportation and circulation
standards applicable to the project is provided below.
Federal
The following federal plans, policies, regulations, and laws may be applicable to the
proposed project.
•

Sections 171–173 and 177 of Title 49 of the Code of Federal Regulations include
general information, regulations, and definitions pertaining to the transportation of
hazardous materials, types of materials defined as hazardous, shipping
requirements, marking of transportation vehicles, training requirements, and
carriage by public highway.

•

Sections 350–399 and Appendices A–G in Title 49 of the Code of Federal
Regulations address safety issues for transport of goods, materials, and
substances over public highways.

•

The Hazardous Materials Act of 1974, which is enforced by the U.S. Department
of Transportation, governs the transportation of hazardous materials in the nation.
The act’s main objective is to improve regulations and enforcement for
transportation of hazardous materials in commerce.

State
Caltrans is responsible for planning, designing, constructing, operating, and maintaining
all state-owned roadways in Solano County and throughout the state. Federal highway
standards are implemented in California by Caltrans. Any improvements or modifications
to the state highway system in Solano County need to be approved by Caltrans. In areas
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that could be affected by the project, State Routes (SRs) 221, 29, 12 west and east) and
113, and Interstate 80 (I-80) are under Caltrans’s jurisdiction.
The following State of California plans, policies, regulations, and laws may be applicable
to the proposed project.
•

Sections 660, 670, 1450, 1460 et seq., 1470, and 1480 of the California Streets
and Highways Code regulate right-of-way encroachment and granting of permits
for encroachments on state and county roads.

•

Sections 117 and 660–672 of the California Street and Highways Code and
Sections 35780 et seq. of the California Vehicle Code (CVC) require permits for
transportation of oversized loads on county roads.

•

CVC Sections 13369, 15275, and 15278 address the licensing of drivers and
classifications of licenses required for operating particular types of vehicles. These
sections also address certificates that permit operation of vehicles transporting
hazardous materials.

•

CVC Section 353 defines hazardous materials, and Sections 2500–2505 authorize
the Commissioner of the California Highway Patrol (CHP) to issue licenses for
transportation of hazardous materials, including explosives.

•

Under CVC Section 2812.5, CHP staff may prohibit commercial vehicles from
using highways under limited-visibility conditions, and CVC Section 21662
includes regulations governing driving in mountainous terrain.

•

CVC Division 13 regulates towing and loading equipment and vehicles.

•

CVC Division 14.8 includes safety regulations for operation of commercial vehicles
and certain large vehicles.

•

CVC Division 15 (Size, Weight, and Load), Chapter 5, Article 6 defines oversized
loads. Caltrans approval is required for transportation of oversized or excessive
loads over state highways; this includes limitations for various types, depending
on axles and wheelbase length.

•

The California Manual on Uniform Traffic Control Devices, including Chapter 6,
“Temporary Traffic Control,” specifies standards for construction work in the public
rights-of-way (Caltrans 2014).

•

Caltrans is responsible for the planning, design, construction, operation, and
maintenance of all state-owned roadways. SRs 221, 29, 12, and 113, and I-80
could be affected by the project, and are within Caltrans’s jurisdiction.
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Senate Bill 743
Senate Bill 743 (Chapter 386, Statutes of 2013) requires the Governor’s Office of
Planning and Research to develop new CEQA guidelines addressing the traffic metrics
to be used in CEQA analyses. As stated in the legislation, upon adoption of the new
guidelines, “automobile delay, as described solely by level of service or similar measures
of vehicular capacity or traffic congestion shall not be considered a significant impact on
the environment pursuant to this division, except in locations specifically identified in the
guidelines, if any.” On December 28, 2018, the California Natural Resources Agency
adopted revisions to the State CEQA Guidelines to implement Senate Bill 743. In
compliance with the revised guidelines, this EIR does not assess changes in vehicle
delay, including levels of service, on roadways that could be affected by project
implementation.
Regional
Solano County Comprehensive Transportation Plan, Arterials, Highways and
Freeways Element
The Solano Transportation Authority is responsible for preparing and updating the Solano
County Comprehensive Transportation Plan Arterials, Highways and Freeways Element.
The Arterials, Highways and Freeways Element identifies priorities for Solano County that
will be recommended for inclusion in the regional transportation plan/sustainable
communities strategy prepared by the Metropolitan Transportation Commission (STA
2018).
The roadways included in the Solano County Comprehensive Transportation Plan
Arterials, Highways and Freeways Element are identified as:
•

roadways providing access to and from transit facilities of regional significance,

•

roadways providing access to and from major employment centers,

•

roads providing intercity and freeway/highway connections, and

•

other roads critical to providing countywide emergency response.

As defined by the Solano Transportation Authority, the following facilities that serve the
Solano 4 Wind Project area or that could be used in the transport of major project
components are included in the Solano County Comprehensive Transportation Plan
Arterials, Highways and Freeways Element roadway network:
•

Interstate 80: Six- to 10-lane divided interstate freeway. Solano County’s main
freeway corridor. Average annual daily traffic is 116,000 (Solano/Contra Costa
County line) to 132,000 (Solano/Yolo County line). Trucks average 5.8 percent of
average annual daily traffic. Designated freight corridor.
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•

SR 12 (west): Four-lane divided state highway connecting Solano and Napa
counties. Newly improved.

•

SR 12 (east): Two- and four-lane state highway connecting Fairfield, Suisun City,
and Rio Vista. Significant truck traffic related to wine, agriculture, and Travis Air
Force Base.

•

SR 113: Two- and four-lane state highway through central Solano County, and
two-lane arterial through Dixon.

Solano Transportation Authority Bicycle Master Plan and Pedestrian and Trails
Master Plan
In 2011 and 2012, the Solano Transportation Authority prepared and adopted a regional
bicycle master plan and pedestrian and trails master plan (STA 2011, 2012). The plans
promote the continued development of regional pedestrian and bikeway systems and
nonmotorized transportation route planning, in conjunction with planning for streets,
roads, highways, and public transit.
Local
Solano County General Plan
The Circulation Element of the Solano County General Plan (Solano County 2008)
provides goals, policies, and implementation measures to provide greater mobility
through a balanced transportation system. The following policies apply to the project:
•

Policy TC.P-4: Evaluate proposals for new development for their compatibility with
and potential effects on transportation systems.

•

Policy TC.P-5: Fairly attribute to each development the cost of on- and off-site
improvements needed for state and county roads and other transportation systems
to accommodate that development, including the potential use of development
impact fees to generate revenue.

•

Policy TC.P-11: Maintain and improve the current roadways and highway system
to meet recommended design standards set forth by the County, including streets
that also carry transit and nonmotorized traffic.

3.11.2. Environmental Setting
Circulation System
The regional circulation system near the project area consists of I-80 and Interstate 680
(I-680), which connect Fairfield to other cities in the San Francisco Bay Area. These are
multi-lane freeways. From I-80, SR 12 provides access to the project area. SR 12
continues east of the project area and connects to SR 113, which provides access to
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Davis and Woodland to the north and turns into Birds Landing Road to the south. Other
state highways in the area include SR 4 and SR 160.
The local circulation system near the project site generally consists of Birds Landing
Road, Montezuma Hills Road, and Toland Lane, as well as Shiloh Road, Collinsville
Road, and Talbert Lane, all of which could serve as access roads. Exhibit 3.11-1 shows
and Table 3.11-1 describes the roadways that serve the project site or that could be used
to transport wind turbine generator (WTG) components.
The construction workforce and delivery vehicles would travel to the site via the regional
and local circulation system as described. Specifically, I-80 would provide freeway access
to the project area from San Francisco and Sacramento, while access from Contra Costa
County to the project area would be provided via I-680 to I-80 or via SR 12 and SR 113
from the east and SR 4 and SR 160 from the south. SR 12 would provide primary access
to the project area from this highway network.
Existing and Proposed Transit Services, and Bicycle and Pedestrian Facilities
No developed pedestrian facilities are existing or planned in the project area (STA 2012;
Solano County 2008).
There are no existing bicycle facilities in or adjacent to the project area. The Solano
Countywide Bicycle Transportation Plan (STA 2011) proposes a 20-mile Class II bicycle
lane or Class III bicycle route on SR 12 from Rio Vista to Walters Road. Class III facilities
are planned for SR 113 from Dixon to the SR 12 intersection near the project site. Class
III facilities are planned for Montezuma Hills Road, Birds Landing Road, Collinsville Road,
and Shiloh Road within the Montezuma Hills in the project vicinity.
Bikeways are classified into one of three different classes of bicycle travel routes,
identified as Class I, Class II, and Class III, based on the following descriptions:
•

Off-Street Bike Paths (Class I Bikeways): These facilities are off-street bike
paths in a right-of-way designated for exclusive use by cyclists and pedestrians.

•

On-Street Bike Lanes (Class II Bikeways): These facilities are street lanes
identified with lane markings and signage for preferential use by cyclists.

•

On-Street Bike Routes (Class III Bikeways): These facilities are on-street bike
routes designated by signs or permanent markings and are shared by motorists.
Generally, these routes are through streets that provide connectivity for the bicycle
network where Class I or Class II bikeways are not present.

The City of Rio Vista operates a weekday deviated, fixed-route bus service from Rio Vista
to Suisun City/Fairfield using SR 12. Deviations within 1 mile of the fixed bus route are
available by reservation (City of Rio Vista 2019). No other transit services are available
or planned in the project vicinity.
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Source: SMUD 2019

Exhibit 3.11-1 Roadways in the Project Vicinity
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Table 3.11-1 Public Roadways Potentially Serving the Project Area
Facility
Name

Jurisdiction

Functional
Classification

Description

Napa Pipe Railroad Terminal to the Vicinity of the Solano 4 Wind Project
Collectors serve as connectors between local and arterial streets and provide
Kaiser Road City of Napa
Collector
direct access to parcels. Collector street standards are normally used for
access streets in industrial and office parks.
Rural Minor
Rural minor arterials link cities and larger towns and form an integrated network
Caltrans
Arterial
providing interstate and intercounty service.
SR 221
Rural throughways are roadways with two to six through lanes that are
Napa County Rural Throughway designed primarily for longer distance travel between major centers of activity
and built to accommodate this type of travel.
Other Principal
Other principal arterials provide mobility through rural areas. Forms of access
Arterial—Freeway for other principal arterial roadways include driveways to specific parcels and atCaltrans
and Expressway
grade intersections with other roadways.
SR 29
Rural throughways are roadways with two to six through lanes that are
Napa County Rural Throughway designed primarily for longer distance travel between major centers of activity
and built to accommodate this type of travel.
Other Principal
Other principal arterials provide mobility through rural areas. Forms of access
Arterial—Freeway for other principal arterial roadways include driveways to specific parcels and atand Expressway
grade intersections with other roadways.
Rural throughways are roadways with two to six through lanes that are
Rural Throughway
SR 12 (west) Caltrans
designed primarily for longer distance travel between major centers of activity
(Napa County)
and built to accommodate this type of travel.
Major arterial roads, often with multiple lanes, provide the highest level of
Major Arterial
connectivity with local land uses. These facilities are usually controlled by signal
(Solano County)
operations with multiple phases.
Interstates are the highest classification of arterials and were designed and
Interstate Freeway
constructed with mobility and long-distance travel in mind.
I-80
Caltrans
Freeways provide interregional connectivity and are designed for limitedFreeway
access operation without any signalized controls. All roadway access is limited
(Solano County)
to ramps.
Other Principal
Other principal arterials provide mobility through rural areas. Forms of access
SR 12 (east) Caltrans
Arterial—Freeway for other principal arterial roadways include driveways to specific parcels and atand Expressway
grade intersections with other roadways.

Source(s)
(see Notes
below)
1

5, 6, 7

4, 6, 7

3, 6, 7, 8

2, 6, 8

3, 6, 8
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Table 3.11-1 Public Roadways Potentially Serving the Project Area
Facility
Name

Jurisdiction

Functional
Classification

Description

Major arterial roads, often with multiple lanes, provide the highest level of
connectivity with local land uses. These facilities are usually controlled by signal
operations with multiple phases.
Wind Turbine Generator Delivery to the Solano 4 West Project Subarea
Solano
Collector roads link local and collector roads with arterials, freeways, and other
Shiloh Road
Collector
County
collector roads. They usually have moderate but not congested volume.
Collinsville
Solano
See collector road description presented for Shiloh Road, above.
Collector
Road
County
Local roads are used primarily for access to residences, businesses, or other
Solano
Talbert Lane
Local Road
abutting properties. Ideally, these are paved roads with enough width to allow
County
vehicles to operate in both directions.
Solano
See local road description presented for Talbert Lane, above.
Stratton Road
Local Road
County
Wind Turbine Generator Delivery to the Solano 4 East Project Subarea
Birds Landing
Collector roads link local and collector roads with arterials, freeways, and other
Road (SR 12 Solano
collector roads. They usually have moderate but not congested volume.
Collector
to Private
County
Road)
Montezuma
See collector road description presented for Birds Landing Road, above.
Hills Road
Solano
Collector
(Private Road
County
to Solano 4
East)

Source(s)
(see Notes
below)

Major Arterial
(Solano County)

8
8
8
8

8

8

Notes: Caltrans = California Department of Transportation; Solano 4 Wind Project = Solano Wind Energy Project, Phase 4; SR = State Route
Sources:
1. City of Napa 2012: Table 3-2
2. Caltrans 2017a
3. Caltrans 2017b
4. Caltrans 1985a
5. Caltrans 1985b
6. FHWA 2019
7. Napa County 2008:Policy CR-11
8. Solano County 2008:Roadway Classifications
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3.11.3. Environmental Impacts and Mitigation Measures
Proposed Project
Transporting WTG components, other construction elements, and construction
personnel, would require several modes of transportation and multiple routes, including
rail and roadways. No construction transportation plan has been prepared; however,
based on past SMUD practice, wind turbine towers, blades, nacelles, and rotors likely
would be transported via rail to the former site of Napa Pipe in unincorporated Napa
County. Rail transport would be via the Union Pacific Railroad to Suisun City, and then
via the California Northern Railroad to the Napa Pipe yard. (See Exhibit 3.11-2.) At this
location, WTG tower components and blades would be offloaded for marshalling and
transport by truck to the project site.
From the Napa Pipe staging area, larger components would be transported overland to
the project site on heavy trucks, which would use a series of city streets, state routes, and
rural roadways (Table 3.11-2). Truck trailers may be larger than average to carry
oversized loads. If required, pilot vehicles would accompany the trucks. Equipment would
be hauled directly to the worksite and assembled or installed. Transport of heavy
components may require temporary relocation of obstacles such as fences and overhead
power lines, and/or placement of temporary mats and fill material to support the loaded
vehicle weights.
For each turbine, up to 18
separate loads of equipment and
materials would be delivered to
the pad. Nine to 12 of these loads
would be oversized permitted
loads (Exhibit 3.11-3). Towers
generally would be delivered and
constructed in three, four, or five
sections, depending on the
turbine selected. Each turbine
blade, nacelle, and rotor and set Source: Photograph taken by Vestas Americas in 2017
of down-tower components (e.g., Exhibit 3.11-3 Clearance for Blade Tip Swing-out
controllers, ladders and platforms, and turbine switchgear) would be delivered separately.
All transportation activities would be timed to minimize traffic disruptions consistent with
applicable permits administered by the City of Napa, Caltrans, and Solano County.
Delivery of project components would be coordinated through the encroachment permit
processes implemented by the City, Caltrans, and County. These processes would be
used to determine the final trailer configuration, clearance requirements, emergency
service access, lane closures (if required), CHP escort (as required), and transportation
times.
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Source: SMUD 2019

Exhibit 3.11-2 Proposed Transportation Routes
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Table 3.11-2 Public Roadways that May Be Used to Transport Project Components
Facility Name

Jurisdiction

Segment Description

Napa Pipe Railroad Terminal to the Vicinity of the Solano 4 Wind Project
Kaiser Road
City of Napa
Nominal two lanes/38- to 80-foot paved section
Two-lane highway/two 12-foot through lanes/42-foot paved section
SR 221
Caltrans
in each direction
Four-lane highway/two 12-foot through lanes/42-foot paved section
SR 29
Caltrans
in each direction
Four-lane highway/two 12-foot through lanes/42-foot paved section
SR 12 (west)
Caltrans
in each direction, transitioning to a single lane (eastbound) near
Red Top Road/median concrete barricade
Multi-lane controlled-access freeway/six 12-foot through lanes/80I-80
Caltrans
foot paved section eastbound/median concrete barricade
SR 12 (east) I-80 to
Four-lane highway/two 12-foot through lanes/38-foot paved section
Caltrans
Walters Road
in each direction
SR 12 (east) Walters
Two-lane highway/one 10-foot through lane each direction/38-foot
Caltrans
Road to Shiloh Road
paved section/median concrete barricade
SR 12 (east) Shiloh
Two-lane highway/one 10-foot through lane each direction/38-foot
Road to Birds Landing Caltrans
paved section
Road
Wind Turbine Generator Delivery to the Solano 4 West Project Subarea
Two-lane roadway/two 10-foot lanes/
Shiloh Road
Solano County
20-foot paved width
Two-lane roadway/two ~10-foot lanes/
Collinsville Road
Solano County
18- to 20-foot paved width
Paved roadway transitioning to gravel/
Talbert Lane
Solano County
15–17 feet in width
Stratton Road
Solano County Gravel roadway/17 feet in width
Wind Turbine Generator Delivery to the Solano 4 East Project Subarea
Birds Landing Road
Two-lane roadway/two 12-foot lanes/
Solano County
(SR 12 to Private Road)
24-foot paved width
Montezuma Hills Road
Two-lane roadway/two 10-foot lanes/
(Private Road to Solano Solano County
20-foot paved width
4 East)

Length
(miles)
0.5
1.1
1.5
6.3
2.5
6.7
6.0

Truck Route or
Roadway Designation
Collector
Terminal Access
(STAA)
Terminal Access
(STAA)
Terminal Access
(STAA)
National Network Route
(STAA)
Terminal Access
(STAA)
Terminal Access
(STAA)

5.6

Terminal Access
(STAA)

6.3

Collector

4.5

Collector

1.9

Local Road

1.0

Local Road

2.6

Collector

2.5

Collector

Notes: I-80 = Interstate 80; Solano 4 Wind Project = Solano Wind Energy Project, Phase 4; SR = State Route; STAA = Surface Transportation Assistance Act of
1982
Sources: Napa County 2008:Figure CIR-1; Solano County 2008:Figure TC-1; Caltrans 2018a, 2018b
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Internal Project Site Access Roads
Access to project components would rely on existing roads when feasible. The first step
in construction of new access roads or improvement of existing roads would be vegetation
clearing as required, rough grading, and leveling. Base rock would be trucked in, spread,
and compacted to create a road base 16 to 30 feet wide. Capping rock would then be
spread over the road base and roll-compacted to finished grade. The grading equipment
would make a final pass on permanent maintenance roads to level the road surfaces, and
more capping rock would be spread and compacted where needed.
Some segments of currently paved roads (e.g., Talbert Lane or Stratton Road) may
require realignment or widening. Realigned or widened segments would be improved with
gravel during construction. Paved portions would be repaved upon completion of
construction activities. Within the site boundaries, new and rehabilitated roads would be
reduced in width from 30 feet to 16 feet at the end of the construction period.
Construction Traffic
Over the entire construction period, approximately 8,025 heavy truck trips would be
needed for delivery of the turbine parts and related material to the project site. Of these,
360 trips would involve oversize loads. These trucks could weigh up to 110 tons and could
be up to 280 feet long. Because of the large size and low maneuverability of the vehicles,
brief temporary road closures may be required while larger parts are being transported.
Dump trucks, concrete trucks, water trucks, cranes, and other construction and trade
vehicles would also travel to the site. Construction worker trips would generate a total of
7,500 trips over the construction period. In total, the project would generate 15,525 trips
over the course of construction, with a peak construction traffic volume of approximately
250 trips per day. After construction has been completed, operation and maintenance
activities for the project would require approximately six round trips per day, using pickups
or other light-duty trucks.
Although the large trucks carrying turbine parts would be required to travel via specific
routes (as described above), other construction traffic would travel to the project site via
the most efficient paths. In general, construction traffic would travel to the generation area
using SRs 12 and 113. Local access to the project site would be via Shiloh Road,
Collinsville Road, Birds Landing Road, and Montezuma Hills Road.
Methods and Assumptions
Decommissioning of Existing Facilities and New Construction Traffic
Trip generation during project construction was estimated based on the average number
of construction workers and material delivery and haul trips that would access the project
site during construction. Except for oversize loads that would use the projected route
described in Table 3.11-2 and Exhibit 3.11-2, it was assumed that the construction
workforce and delivery vehicles would travel to the site via the regional and local
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circulation system as described above. Specifically, I-80 would provide freeway access
to the project area from San Francisco and Sacramento, while access from Contra Costa
County to the project area would be provided via I-680 to I-80 or via SR 12 and SR 113
from the east and SR 4 and SR 160 from the south. SR 12 would provide primary access
to the project area from this highway network.
The construction workforce is expected to arrive at the project site between about 6 a.m.
and 7 a.m. and to leave the site between about 4 p.m. and 5 p.m., Monday through Friday.
Some nighttime and weekend work may also be required to maintain the project
construction schedule, complete critical activities, and accommodate deliveries.
Deliveries would generally occur outside of the peak morning and afternoon traffic hours,
with materials delivered to the designated receiving area and then distributed within the
site as needed.
Project Decommissioning
Based on current decommissioning practices, as a reasonable worst-case scenario, it is
assumed that trip generation, distribution, and assignment during future decommissioning
activities would be similar to those during project construction. However, the project would
be decommissioned at the end of the project’s useful life (anticipated to be 30–35 years
or more).
Thresholds of Significance
Based on Appendix G of the State CEQA Guidelines, the project would result in a
potentially significant effect related to transportation and traffic if it would:
•

conflict with a program, plan, ordinance, or policy addressing the circulation
system, including transit, roadway, bicycle, and pedestrian facilities;

•

conflict with or be inconsistent with State CEQA Guidelines Section 15064.3(b)
regarding vehicle miles traveled;

•

substantially increase hazards due to a geometric design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g., farm equipment); or

•

result in inadequate emergency access.

Issues not Discussed Further
The “Impact Analysis” section will not further analyze the proposed project against
thresholds of significance for which no significant impacts have been identified. Therefore,
the following issues will not be discussed further in the impact analysis.
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Consistency with policies affecting the circulation system
No pedestrian or bicycle routes currently exist in or adjacent to the project area, and no
pedestrian facilities are planned for the area. No transit facilities exist or are planned for
the project area. Future Class III bikeways are planned by the Solano Transportation
Authority and the County for Shiloh Road, portions of Collinsville Road, Birds Landing
Road, and Montezuma Road in the project vicinity. No aspect of the proposed project
would interfere with the establishment of future bikeways along these roadways. Thus,
during operation, the proposed project would not conflict with an applicable plan,
ordinance, or policy addressing the circulation system.
Short-term (i.e., construction-related) increases to traffic volumes along SR 12 and local
roadways during construction would not affect existing or planned transit, bicycle, or
pedestrian facilities by altering or placing incompatible uses within the public right-of-way.
During both construction and operation, the project would be consistent with policies
affecting the circulation system. Therefore, this issue will not be discussed further.
Vehicle Miles Traveled
The project is expected to generate only a limited number of operational trips per day
(three two-way trips on average). Because of this small number of trips during project
operations, the project would not result in a significant increase in vehicle miles traveled.
Therefore, this issue will not be discussed further.
Traffic Hazards/Emergency Access
Except for minor improvements to Talbert Lane and Stratton Road, and their intersections
with collector roadways to allow passage of construction traffic, no public roadways would
be modified, nor would any new safety hazards would be created. Existing emergency
access would be maintained during project operation. During operation, the project would
not result in the redesign or alteration of any public roadways, nor would emergency
access be hindered. Therefore, this issue will not be discussed further.
Impact Analysis
Impact 3.11-1: Short-term construction transport-related traffic hazards and
incompatible uses.
Construction-related transport of WTG components could result in hazardous conditions
on state routes and local roadways because of the transport vehicle’s weight, length,
width, height, and speed. This impact would be potentially significant.
Transporter Impacts on Public Roadway Hazards
A wind turbine consists of several components: the tower base, mid-section, and top
section; three turbine blades; and the turbine nacelle. The size of these components
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would require the use of special transport vehicles that would exceed allowable limits
when loaded and traveling on California roadways. Specifically, a transporter under load
would exceed the maximum allowable width, height, length, and/or weight for California
highways, as defined in CVC Division 15, Size, Weight, and Load. Division 15 includes
provisions for obtaining a discretionary permit to transport such loads (also known as a
transportation permit) from Caltrans and/or local agencies, for the use of roadways under
their respective jurisdictions. The application for such a transportation permit must
describe the vehicle, the load, the route to be traversed, whether the permit is for a single
trip or continuous operation, the transport date(s), and various other details.
Weight Limits
Vehicle weight limits are specified in the California Vehicle Code, and a summary of these
complex regulations is outside the scope of this analysis. A transportation permit must be
obtained for any vehicle that weighs more than regulatory limits. The permit must specify
the number of tires per truck axle, distance between axles, and axle widths. This
information is used to determine the maximum allowable weight per axle for the vehicle.
The maximum allowable weight per axle is used for comparison to bridge weight
restrictions and for determining “equivalent axle loads” used in road structure evaluations.
Caltrans inspects both state and county bridges and overcrossings and identifies the
weight-bearing capacity of each. The County Road Design Standards include information
on the design of county roads relative to traffic loads, although no specific standards are
identified relative to single traffic trips.
The maximum allowable weight per axle for a heavy vehicle is assigned to either an
orange, green, or purple load category. These categories correspond to similar bridge
and overcrossing ratings. Bridges are designed to carry a certain maximum allowable
weight, and bridge ratings may change over time. Heavier loads have fewer route options
because some bridges are not designed to accommodate extremely heavy loads. The
transporter would be required to obtain a transportation permit from state and local
agencies, so that, among other safety concerns, the proposed load would not exceed any
bridge or overcrossing weight limits along the intended route.
The maximum axle load weight for a loaded turbine transporter is estimated to be 18,000
pounds. This is greater than the legal standard of 10,000 pounds. If the turbine transporter
were to cross any bridges between the Napa Pipe laydown yard and the project area,
traffic safety could be affected if the vehicle were to exceed load limits and cause a bridge
or overcrossing to fail. This impact would be potentially significant.
Width Limits
The maximum allowable width of a vehicle in California is 8.5 feet (with some exceptions
noted in the California Vehicle Code), although most vehicles are closer to 6 feet wide. A
transportation permit must be obtained from state and local agencies for most vehicles
that exceed the maximum width and all vehicles greater than 10 feet wide, so that, among
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other safety concerns, proposed loads would not obstruct the flow of opposing traffic,
travel outside their lane widths, or encroach into areas outside the travel ways.
For extra-wide loads, the vehicle width must be noted on the transportation permit, along
with the specified transport route. Using this information, local agents can determine
which roads are adequate. It is common to permit extra-wide loads to use the majority of
the roadway, even if oncoming travel is obstructed. Such travel can be accomplished
safely by requiring a variety of temporary traffic control measures, such as being escorted
by pilot cars or the CHP; providing advance notice to the traveling public that the travel
route may be subject to delay during the transport passage; or delineating a detour route.
The maximum width of a loaded turbine transporter is estimated to be 13 feet. This is
greater than the legal standard of 10 feet. A vehicle that is 13 feet wide will extend beyond
the limits of a standard 12-foot travel lane and all narrower travel lanes. Therefore,
transporters would occupy both travel lanes in one direction along four-lane roadways,
which would affect traffic that is traveling in the same direction but not in the opposing
direction. Kaiser Road, portions of SR 12 west and east, and local county roadways are
two-lane facilities, and the transporters would affect traffic flows in both travel directions
simultaneously. Travelers may attempt to pass the large transporter on the two-lane
roadways, risking the possibility of encountering an oncoming vehicle. Traffic safety could
be jeopardized. This impact would be potentially significant.
Length Limits
California has two types of truck networks based on truck length, the STAA Network and
the California Legal Truck Network. A transportation permit must be obtained for vehicles
that exceed regulation length limits. The permit must specify semi-tractor and semi-trailer
lengths, axle length, and total length, to name several dimensions.
Vehicular length limits have been established mainly because of a vehicle characteristic
called off-tracking. Off-tracking is the tendency of rear tires to follow a shorter path than
front tires when turning. Off-tracking is a concern primarily with longer vehicles because
rear tires may clip street signs, drive onto unpaved shoulders, walkways, or bike lanes,
or cross the centerline on a curve, creating a safety hazard for adjacent and oncoming
traffic.
To be conservative and consistent with the assumed design vehicle dimensions, the
maximum length of a loaded turbine transporter is estimated to be 280 feet. This is greater
than the legal standard of 65 feet. To reduce the turning radius of such long vehicles, the
transporters would include rear steering dollies, although off-tracking is expected to occur
at most intersections and on many curvilinear road segments. Off-tracking could result in
a collision with a fixed object (such as a signpost or a curb) or the transporter would travel
outside the roadway, or both. This could pose a safety risk to the transporter driver and
to any person or property in the vicinity of the off-tracking vehicle. Because of the safety
hazards and potential property damage associated with the turbine transporter’s turning
maneuvers along the potential route, this impact would be potentially significant.
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Height Limits
Vehicle heights are restricted to a maximum of 14 feet (with exceptions noted in the
California Vehicle Code), although the CVC stipulates that a vehicle height of 13.5 feet
shall be exceeded (by 6 inches) only where deemed safe by the vehicle owner and the
operator. These limits have been established for various reasons; a lower vehicle center
of gravity contributes to the stability of a moving vehicle, and overcrossing roads, utilities,
and tree branches are suspended above many roadways and may obstruct the safe
passage of vehicles. Roads that cross state facilities are posted with a clearance height
facing the undercrossing travel lanes, if the undercrossing clearance is less than 16 feet.
The maximum allowable vehicle height is 14 feet, and the tallest turbine load could reach
nearly 15 feet. The transporter would have a higher center of gravity, which could create
unstable movements. In addition, overcrossing roads, utilities, and tree branches are
suspended above many roadways. These resources could be damaged if they hang lower
than the top of any of the transporters. This impact would be potentially significant.
Transporter Impacts on Traffic Flows
The size of the various turbine components may require the transporters to move at a
rate or in such a manner that normal traffic flow is impeded, including traffic traveling in
the same and opposing directions as the transporters.
City of Napa roadway segment. The segment of Kaiser Road that could be used by the
project ranges in width from 38 feet to 80 feet. Traffic volumes on this roadway are
expected to be low. Because of the width of the roadway and the lack of traffic, transporter
traffic on this roadway would not adversely affect traffic flow or emergency access. This
impact would be less than significant.
SR 221/SR 29/SR 12 west/I-80/SR 12 east traffic volumes. The transporters would travel
at 40–50 miles per hour (mph) when loaded, and at 55–60 mph when empty. The speed
limits on the majority of these state routes are 65 mph for all vehicles except trucks with
trailers, which are limited to 55 mph. For four-lane or greater facilities (SR 221/SR 12/the
majority of SR 12 west/I-80/a portion of SR 12 east), the transporters would be expected
to travel in the rightmost slow lane plus the shoulder, enabling most vehicles to pass in
the remaining fast lanes. Because other vehicles would be able to pass the transporters
safely, the impact on the freeway traffic flow would be minor. However, should the
transporters not be permitted to use the shoulder and occupy both travel lanes, this impact
on state route traffic flows would be potentially significant.
SR 12 west single lane, eastbound segment/SR 12 east segment from Walters Road to
Birds Landing Road. The transporters are expected to travel much slower on SR 12 west
in the single-lane segment from west of Red Top Road to I-80. In this section, the width
of the single lane is 18 feet, including the shoulder, and westbound traffic is separated
from eastbound traffic by a concrete median barrier. Eastbound traffic could be delayed
when the transporter travels through this section. SR 12 east is a two-lane facility from
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Walters Road to Birds Landing Road in the project area. Travel lanes in this section are
10 feet in width plus a shoulder. The opposing traffic lanes in this section are separated
by a concrete median barrier. Because of the likelihood that eastbound traffic could be
delayed and emergency access impeded on these state routes, this impact would be
potentially significant.
Solano County Roads. The transporters are expected to travel much slower on local
roads, with an estimated travel speed of 10 mph when loaded. These roads include Shiloh
Road, Collinsville Road, Talbert Lane, Stratton Road, Birds Landing Road, and
Montezuma Hills Road. With the exceptions of Talbert Lane and Stratton Road, these
facilities are two-lane roadways. Lane widths for these roads are generally 10 feet. Talbert
Lane and Stratton Road are nominally single-lane roadways with widths from 15 to 17
feet. Although these roadways have generally low levels of traffic, transporters would use
both lanes or the entire roadway in some cases, thereby substantially interfering with
travel and emergency access. This impact would be potentially significant.
Overall Impact Conclusion
The transport of WTG components would result in adverse effects on travel and
emergency access, because of the transport vehicles’ weight, length, width, height, and
speed on state routes and local roadways. This impact would be potentially significant.
Mitigation Measure 3.11-1a: Create and implement a traffic control plan and notify
the public of anticipated roadway obstructions.
SMUD or its construction contractor will work with Caltrans, Solano County, and the City
of Napa to determine the lowest hourly traffic flows on affected facilities and develop a
traffic control plan. The traffic control plan shall specify travel times and days and provide
for public notification of anticipated roadway obstructions before transporter travel days.
Traffic control plan measures shall include the use of pilot cars for oversize loads;
traffic safety measures, such as warning signs; coordination with local jurisdictions; and
safety personnel to direct traffic as needed. To minimize impacts on roadway traffic flows,
transporters shall travel under loaded conditions during off-peak hours and possibly
during evenings or at night. The final plan shall be submitted to all affected agencies for
review and approval. After agency approvals have been received, the traffic control plan
shall be implemented during transport of the WTG components.
Mitigation Measure 3.11-1b: Create and implement an emergency access plan and
notify emergency services providers of anticipated roadway obstructions.
SMUD or its construction contractor will work with affected emergency services providers
to develop and implement a plan to maintain emergency access during transport of WTG
components and throughout the construction period. The plan shall identify alternative
emergency access routes; the need to station emergency equipment in areas where
access will be reduced; and notification protocols between SMUD, its contractors, and
affected providers. The final plan shall be submitted to all affected agencies for review
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and approval. After agency approvals have been received, the emergency access plan
shall be implemented during transport of WTG components and throughout the
construction period as necessary.
Mitigation Measure 3.11-1c: Obtain an agency transportation permit for each load
exceeding weight, length, width, and height standards.
SMUD or its construction contractor will submit an application to Caltrans, Solano County,
and the City of Napa for a transportation permit for each load that exceeds weight, length,
width, or height standards. The applications shall identify the specific transporter to be
used and provide details about the turbine components’ load specifications, the requested
route, and the time and date of transport. All permit conditions shall be implemented
during transport of WTG components.
Mitigation Measure 3.11-1d: Improve roadways to enable safe use or use shorter
transporters, and obtain agency transportation permits for transport of extra-legal
length vehicles.
SMUD or its construction contractor will make improvements to public roads to enable
delivery of WTG components and provide access for construction equipment. These
improvements shall accommodate all turning movements of the maximum-size transporter.
A detailed topographic survey shall be conducted to determine the exact limits, and to
identify additional areas that may be affected. All roadway improvements shall be designed
and implemented in close cooperation with Solano County (and other jurisdictions, if
applicable).
An alternative mitigation measure is to use shorter transporters to reduce the impact,
although this measure is also expected to require a reduction in the size of the WTG
components, which likely will increase the number of trips if the overall turbine dimensions
remain the same.
Significance after Mitigation
Mitigation Measures 3.11-1a through 3.11-1d require working with Caltrans, the County,
and the City of Napa to determine the lowest hourly traffic flows and develop a traffic
control plan specifying transporter travel times and days. The measures require a plan
for notifying the public regarding affected roadways before the transporters’ travel days,
and for modifying local roadways to enable transporter access. The measures would also
maintain emergency access during transport of WTG components and throughout the
construction period. Therefore, implementing Mitigation Measures 3.11-1a through 3.111d would reduce this impact to a less-than-significant level.
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Impact 3.11-2: Short-term increase in construction traffic on physically deficient
roadway segments.
Construction activities would result in a short-term increase in heavy vehicle traffic on
state routes and local roads. The project could result in the degradation of pavement
conditions along these roadways. This impact would be potentially significant.
For purposes of this analysis, an impact on roadway pavement conditions would be
significant if project construction traffic would cause a deficiency in pavement conditions.
Access to the project site would be provided primarily via SR 12 east and Shiloh Road,
Collinsville Road, Talbert Lane, Stratton Road, Birds Landing Road, and Montezuma Hills
Road. Other roadways would also be used during construction; however, because of their
distance from the site and because they would not provide as direct a route for materials
delivery, those roadways would not likely receive sufficient project traffic during
construction to cause substantial degradation. However, SR 12 east and the cited local
roads would experience the highest degree of daily heavy truck traffic during construction,
and the pavement conditions on these roads could degrade to the point they become
deficient (e.g., ruts, cracked pavement). Therefore, this impact would be potentially
significant.
Mitigation Measure 3.11-2: Monitor the physical condition of roadway segments
along primary access routes to the project site and restore the physical condition
of affected roadways to the extent damaged by the project.
SMUD or its construction contractor will conduct a preconstruction survey and
assessment of existing pavement conditions along SR 12 east, Shiloh Road, Collinsville
Road, Talbert Lane, Stratton Road, Birds Landing Road, and Montezuma Hills Road.
If the preconstruction pavement conditions are deficient, the preconstruction pavement
analysis shall establish the baseline for required improvements. If the preconstruction
pavement conditions are acceptable, improvements shall be required only if the
postconstruction pavement condition is deficient, and only to the extent that the project
demonstrably contributed to such deficiencies. If deficient following construction, any
segments of SR 12 east and Shiloh Road, Collinsville Road, Talbert Lane, Stratton Road,
Birds Landing Road, and Montezuma Hills Road that are affected by the project shall be
returned to preconstruction conditions after construction. Implementing this measure will
ensure that construction activities will not worsen pavement conditions, relative to existing
conditions.
Before construction, SMUD will make a good-faith effort to enter into mitigation
agreements with Caltrans (for SR 12 east) and Solano County (for Shiloh Road,
Collinsville Road, Talbert Lane, Stratton Road, Birds Landing Road, and Montezuma Hills
Road) to verify the location, extent, timing, and fair-share cost to be paid by SMUD for
any necessary pre- and postconstruction physical improvements. The fair-share amount
will be either the cost to return the affected roadway segment to its preconstruction
condition or a contribution to programmed planned improvements. Repairs may include
overlays or other surface treatments.
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Significance after Mitigation
Mitigation Measure 3.11-2 requires monitoring and improvement of physically deficient
roadways affected by project construction. Implementing this mitigation measure would
reduce the project’s impacts on physically deficient roadway systems to a less-thansignificant level.
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4 Cumulative Impacts
4.1

CEQA Requirements

Section 15130(a) of the State CEQA Guidelines requires a discussion of the cumulative
impacts of a project when the project’s incremental effect is cumulatively considerable.
Cumulatively considerable, as defined in CEQA Guidelines Section 15065(a)(3), means
that the “incremental effects of an individual project are significant when viewed in
connection with the effects of past projects, the effects of other current projects, and the
effects of probable future projects.” The State CEQA Guidelines Section 15355 defines a
cumulative impact as two or more individual effects that, when considered together, are
considerable or that compound or increase other environmental impacts. Cumulative
impacts can result from individually minor but collectively significant projects taking place
over a period of time.

4.2

Cumulative Impact Approach

CEQA Guidelines Section 15130 identifies two basic methods for establishing the
cumulative environment in which a project is considered: the use of a list of past, present,
and probable future projects or the use of adopted projections from a general plan, other
regional planning document, or a certified EIR for such a planning document. This
cumulative analysis uses a combination of the “list” approach and the “projections”
approach to identify the cumulative setting. The effects of past and present projects on
the environment are reflected by the existing conditions in the project area.
In the case of the proposed Solano 4 Wind Project, the project site and surrounding area
have been modified from its natural conditions by human activity including ranching
beginning in the 1840s. Starting in late 1980s, the Solano County Wind Resource Area
(WRA) was established and multiple wind farms were constructed in the WRA to exploit
the strong winds on the area’s hilltops and ridges. Currently the older wind projects are
undergoing repowering with fewer, more efficient turbines.
A list of probable future projects is provided below. Probable future projects are those in
the project vicinity that have the possibility of interacting with the project to generate a
cumulative impact and either:
1. are partially occupied or under construction;
2. have received final discretionary approvals;
3. have applications accepted as complete by local agencies and are currently
undergoing environmental review, or
4. have been discussed publicly by an applicant or otherwise have become known to the
lead agency, provided sufficient information is available about the project to allow at
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least a general analysis of environmental impacts and an evaluation of the likelihood
of implementation.
The analysis also considers planning efforts that address regional environmental issues,
such as water quality improvement programs, and potential effects associated with
climate change. These plans, programs, and effects are discussed in relevant resource
discussions below.

4.3
4.3.1

Cumulative Setting
Geographic Scope

The geographic scope of the cumulative analysis was defined with consideration to the
resource being examined, the location of the project, and the type of project. For example,
air pollutant emissions generated by construction activity would generate criteria
pollutants that would affect the air quality of the entire air basin. Ambient air quality is
regulated at the regional level by the Bay Area Air Quality Management District and the
Yolo-Solano County Air Quality Management District, which must prepare attainment
plans for criteria pollutants that exceed national and state ambient air quality standards.
Consequently, the plans and policies approach to cumulative analysis is best suited for
characterizing the cumulative condition related to air quality.
On the other hand, intervening topography and distance between operating WTGs to the
nearest receptor are site specific factors that attenuate noise levels. In this circumstance,
the list approach is best suited for identifying projects with potential cumulative impacts.
Given the variability in the nature of cumulative effects, a combination of the two methods
has been used to identify related projects and evaluate cumulative impacts. Table 4-1
lists the cumulative impact analysis methodology applied to each impact category.
When the effects of the project are considered in combination with those other past,
present, and probable future projects to identify cumulative impacts, the other projects
that are considered may also vary depending on the type of environmental effects being
assessed. Table 4-1 presents the general geographic areas associated with the different
resources addressed in this analysis.
4.3.2

Project List

Table 4-2 provides a list of past as well as ongoing and probable future projects that would
affect the local area and that meet the requirements stated above. The listed projects are
in the project vicinity and have the possibility of interacting with the proposed Solano 4
Wind Project, to generate related impacts. This list of projects was utilized in the
development and analysis of the cumulative settings and impacts for each resource topic.
Past and current projects in the project vicinity were also considered as part of the
cumulative setting as they contribute to the existing conditions upon which the proposed
Solano 4 Wind Project, and each probable future project’s environmental effects also is
described; these projects are included in Table 4-2.
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Table 4-1

Geographic Scope of Cumulative Impacts
Resource Topic

Geographic Area

Aesthetics

Local (project site and surrounding public viewpoints)

Air Quality

Regional (pollutant emissions that affect the air basins)
and immediate project vicinity (pollutant emissions that
are highly localized)

Biological Resources

Regional and local

Archaeological, Historical, and Tribal Cultural Local (limited to project site), with regional implications
Resources
Geology and Soils

Local

Greenhouse Gas Emissions and Energy

Global (for greenhouse gas emissions) and regional (for
energy)

Hazards and Hazardous Materials

Local (immediate project vicinity)

Hydrology and Water Quality

Regional and local

Land Use

Regional

Noise

Local

Transportation and Traffic

Regional and local

Source: Compiled by AECOM in 2019

Table 4-2

Cumulative Project List

Project Name
Caltrans SR 12
Corridor
Improvement
Project

Description

The long-range vision includes recommendations to add a lane in
each direction on SR-12 in the area of Fairfield and Suisun City,
construct a four-lane divided highway from SR-113 to SR-160 and
replace movable bridges at the Rio Vista and Mokelumne River
crossings. For the balance of the corridor, an enhanced two-lane
highway is recommended that includes median barriers, inside
shoulders, full 12’ lanes, outside shoulders and strategically located
acceleration lanes that provide passing opportunities.
Battery Storage
PG&E's Vaca-Dixon sodium sulfur battery energy storage system at
the PG&E Vaca-Dixon substation serves to supply a variety of power
grid functions. 2MW/14MWh Vaca-Dixon sodium sulfur battery
storage system The objective is to analyze various energy storage
use scenarios and gain knowledge on how future systems can be
implemented within the power grid came online in 2014 providing
energy services to PG&E and ancillary services to the California ISO
markets. In the event of the power disturbance or outage, both
energy storage systems can provide up to seven hours of backup
power to the facility and the grid. Moreover, the Vaca-Dixon system
was intended to test applications of energy storage such as power
quality, frequency regulation, and other ancillary services.
Wind Resource
The Wind Resource Area contains eight separate wind energy
Area
facilities with a combined 607 WTGs.
Source: Compiled by AECOM in 2019 based on information provided by SMUD

Project
Status
Planned
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4.4

Cumulative Impact Analysis

For purposes of this EIR, the proposed Solano 4 Wind Project, would result in a significant
cumulative effect if:
•

the cumulative effects of related projects (past, current, and probable future
projects) are not significant, and the incremental impact of implementing the
proposed Solano 4 Wind Project, is substantial enough, when added to the
cumulative effects of related projects, to result in a new cumulatively significant
impact; or

•

the cumulative effects of related projects (past, current, and probable future
projects) are already significant, and implementation of the proposed Solano 4
Wind Project, makes a considerable contribution to the effect. The standards used
herein to determine a considerable contribution are that either the impact must be
substantial or must exceed an established threshold of significance.

Significance criteria, unless otherwise specified, are the same for cumulative impacts and
project impacts for each environmental topic area. This cumulative analysis assumes that
all mitigation measures identified in Sections 3.1 through 3.11 to mitigate project impacts
are adopted. The analysis herein analyzes whether, after adoption of project-specific
mitigation, the residual impacts of the project would cause a cumulatively significant
impact or would contribute considerably to existing/anticipated (without the project)
cumulatively significant effects.
4.4.1

Aesthetics

Since 1987, when Solano County first designated the Montezuma Hills region as a wind
resource area. Large-scale transmission towers and WTGs have become established
landscape elements within the Montezuma Hills viewshed. The wind energy facilities
occupy approximately 88 percent of the WRA’s acreage, and 607 WTGs operate within
the area (see Table 3.1-1 in Section 3.1, “Aesthetics”). Wind energy development has
substantially altered the rural, agricultural character of the region. The turbines dominate
formerly open views of rolling grassland and draw the attention of sensitive viewer groups.
Sensitive viewer groups that have been affected by the existing projects include residents
in the vicinity of the wind resource area, motorists driving along local roads, motorists
driving along scenic roadways SR 12 and SR 113, and visitors to the wind resource area,
including visitors to the Sacramento River, Delta islands, Suisun Marsh, and Suisun Bay.
Visual changes during operation of the project, including the presence of taller WTGs
would not be noticeable to residents, recreationists, and motorists in the area. The
proposed WTGs would be slightly taller than the existing WTGs in the area but the number
of WTGs would be reduced from current conditions. The mean height for the existing
WTGs is 396 feet; the mean height for the largest of the WTGs proposed for the Solano
4 Wind Project is 591 feet. All transmission infrastructure associated with the project
would be placed underground. Implementation of Mitigation Measures 3.1-1a and 3.1-1b
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would reduce potential visual effects. Therefore, the impact of the proposed project on
scenic vistas and the visual character of the site and adjacent scenic roadways would be
less than significant.
Although there may be cumulative changes in views, the project’s contribution toward this
visual change is not cumulatively considerable. Project construction and operation would
not substantially degrade the overall visual character or quality of the area as a whole. As
stated above, large-scale transmission towers and WTGs have become established
landscape elements within the Montezuma Hills viewshed. The proposed project would
result in a minor change to the visual setting, and the change would be in character with
the existing visual environment. The addition of 22 WTGs, 10 WTGs in Solano 4 East and
12 WTGs in Solano 4 West, would not represent a substantial increase in WTGs
compared to the existing 607 WTGs in the project area. Therefore, the proposed project
would not result in a cumulatively considerable contribution to a significant
cumulative impact related to visual character.
Project operation would introduce permanent sources of light, mainly to comply with FAA
safety lighting requirements. Implementation of Mitigation Measure 3.3-2, which requires
use of an Aircraft Detection Lighting Systems (ADLS) as defined in AC 70/7460-1L CHG
1 Chapter 14, would greatly reduce the night sky impacts of lighting. The FAA has issued
a Determination of No Hazard for the project and approved use of the ADLS which would
minimize the potential for light and glare impacts.
Due to FAA safety requirements, wind energy facilities, including existing and planned
facilities, in the wind resource area are required to install synchronized red lights on some
of the turbines. However, the project would not contribute to this impact because the use
of ADLS would avoid lighting project WTGs except during times when an aircraft is
detected entering the zone. Therefore, the proposed project would not result in a
cumulatively considerable contribution to a significant cumulative visual impact
related to new permanent sources of light.
4.4.2

Air Quality

Air quality is inherently a cumulative impact, as current emission levels and attainment
status are a result of past and present projects. The cumulative setting for air quality is
the Sacramento Valley Air Basin (SVAB) and San Francisco Bay Area Air Basin
(SFBAAB). The SVAB and SFBAAB is designated as nonattainment for federal and State
ozone standards and PM10, and PM2.5 standards. Each additional project within the
SJVAB and SFBAAB has the potential to cause a net increase in emissions that would
contribute to this cumulative air quality impact. Construction activities throughout the
region would emit criteria air pollutants from earthmoving activities and construction
equipment. The operation of past, present, and future projects would contribute criteria
air pollutant and precursor emissions to the region that when added to the other emissions
occurring within the region. Pollutant emissions, collectively could cause an exceedance
of California ambient air quality standards (CAAQS) and national ambient air quality
standards (NAAQS).
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Yolo-Solano Air Quality Management District (YSAQMD) attains and maintains air quality
conditions in northeastern Solano County and Bay Area Air Quality Management District
(BAAQMD) regulates air pollutant emissions in the southwestern portion of the county.
Regional and local criteria air pollutant emissions and associated impacts were assessed
in accordance with YSAQMD- and BAAQMD- recommended methodologies. YSAQMD
and BAAQMD considers projects that would generate air quality emissions that exceed
applicable thresholds of significance to be cumulatively considerable.
Project construction activities would emit NOX and PM10 at levels that could exceed
YSAQMD and BAAQMD daily emissions thresholds for these pollutants. Construction
would occur over a 14-month period, with several construction phases occurring
simultaneously at several points. In addition, given the size and characteristics of the
project, which would involve substantial grading activity, fugitive dust emissions would
contribute to an exceedance of these thresholds and could violate applicable air quality
standards. Implementation of Mitigation Measure 3.2-1 would reduce NOX, PM10, and
PM2.5 emissions associated with project construction. However, even with these
mitigation measures, the project’s construction emissions of NOX would exceed
applicable thresholds during certain months of construction. Thus, the proposed project’s
contribution to this significant cumulative impact would be cumulatively considerable and
the cumulative impact associated with short-term construction activities would be
significant and unavoidable.
Operation of the proposed project and the other wind energy facilities in Solano County
would reduce the County’s dependence on fossil fuels, reduce regional and statewide
emissions of ozone precursors and other criteria pollutants, and would have a beneficial
cumulative effect on long-term regional air quality.
4.4.3

Biological Resources

The cumulative setting for biological resources is the Solano County WRA, an area that
encompasses more than 40,000 acres along the western edge of the Sacramento–San
Joaquin River Delta. The WRA formerly supported a native California prairie plant
community, but due to a long history of livestock grazing and cultivation, nonnative annual
grassland has replaced the original plant community of perennial bunchgrasses. In part
because of the transformation from native landscape to the current altered landscape,
wildlife abundance and diversity are somewhat limited in the WRA. The landscape
generally is monotypic (i.e., annual grassland or dryland farming), is mostly treeless, and
supports limited wetlands or other distinctive biological communities. The few trees in the
WRA are mostly nonnative (primarily Eucalyptus sp.) and are associated with rural
farmsteads. Other habitats, such as wetlands, are uncommon; most of these are seasonal
and highly disturbed by agricultural practices and grazing. Overall, currently very little
native vegetation exists in the WRA, and therefore the avifauna and other wildlife in the
WRA also generally lacks the abundance and diversity of surrounding areas.
The net permanent impact of project construction on vegetation communities would be
43.82 acres for the 136m WTG option or 39.56 acres for the 150m WTG option. Most of
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these permanent impacts would occur on grazed, actively farmed, or fallow agricultural
lands, which are abundant throughout the WRA. Temporary impacts on these habitat
types would be greater than permanent impacts (208.07 acres for the 136m WTG option
or 187.41 acres for the 150m WTG option). The temporary construction impacts on these
habitat types would not differ substantially from the ongoing agricultural disturbance that
is a constant feature of land use on the project site. Areas disturbed by temporary
construction would be restored to former conditions with implementation of a revegetation
and restoration plan. Because the project-related loss of wildlife habitat would be small,
and because these habitats are abundant throughout the project area, this impact would
be less than significant. Therefore, the project would not result in a cumulatively
significant impact on the WRA’s plant communities and wildlife.
The total impact of project construction on waters of the United States differs between the
136m WTG option and the 150m WTG option. If the 136m WTG option were selected,
the total impact on waters of the United States associated with the proposed project would
be up to 0.10 acre (approximately 0.07 acre of temporary impacts and 0.03 acre of
permanent impacts). If the 150m WTG option were selected, the total project impact on
waters would be up to 0.12 acre (approximately 0.09 acre of temporary impacts and 0.03
acre of permanent impacts). Regardless of WTG size (i.e., 136m or 150m), the project
would result in permanent fill of up to 0.03 acre of swales. The actual disturbance acreage
would be refined during site design and engineering and permitting and would likely be
reduced, because project components would be sited to avoid and minimize impacts on
wetlands and other waters of the United States where possible. Compensatory mitigation
would be provided to offset impacts on wetlands and other waters of the United States.
Because these impacts are small, and because Best Management Practices and
compensatory mitigation would avoid, minimize, and mitigate for these impacts, the
project’s construction impacts on wetlands and other waters of the United States would
be less than significant. Therefore, the project would not result in a cumulatively
significant impact on wetlands and waters of the United States.
Operation of the project would result in an impact on birds and bats through mortality from
direct collision with WTG rotor blades. Golden eagles are present in the WRA and
although they have not been recorded nesting in the WRA since 2012, they occur with
some regularity and could be injured or killed by project WTGs. Regional populations of
special-status raptors and other special-status birds have greater potential than common
species to be adversely affected by project operation because of their smaller population
size and vulnerable status. Bat species such as hoary bats are also vulnerable to mortality
and injury due to operation of the project. Average predicted annual mortality rates for
special-status raptor species are low overall, and generally much less than one individual
per year.
SMUD will design and operate the project to minimize potential operational impacts on
birds and bats by adhering to impact avoidance and minimization measures, including
those described the SMUD Solano Wind Bird and Bat Conservation Strategies (SMUD
2013), and SMUD’s Eagle Conservation Plan (SMUD 2014). To offset potential project
impacts on eagles, SMUD will retrofit electrical utility poles that present a high risk of
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electrocution to eagles, consistent with requirements described in the USFWS eagle take
permit that SMUD will secure. SMUD will monitor bird and bat fatalities during the first
year of operation and will undertake adaptive management measures avoid, minimize,
and mitigation operational impacts on special-status birds or bats. With implementation
of the adaptive management and compensatory mitigation measures, impacts on specialstatus raptors and other special-status birds and bats would be reduced to less-thansignificant levels because bird and bat collision risks would be minimized with the
proposed adaptive management strategies, and project-related bird and bat fatalities
would be offset with compensatory mitigation such as habitat acquisition and other
conservation efforts. Thus, the proposed project’s contribution to cumulative impacts on
resident and migratory birds and bats, including special-status species, would be less
than cumulatively considerable with mitigation
4.4.4

Archaeological, Historical, and Tribal Cultural Resources

The project area is located in the Sacramento–San Joaquin Delta (Delta), a region where
rapid alluvial and colluvial deposition has occurred over the last 10,000 years, resulting
in the presence of deeply buried archaeological deposits throughout much of the region.
In addition, the project area is located primarily within the ethnographic boundaries of the
Patwin; however, the Plains Miwok occupied both banks of the Sacramento River from
Rio Vista to Freeport. During the 19th and 20th centuries, urbanization and intensive
agricultural use in the region has caused the destruction or disturbance of numerous
archaeological sites and tribal cultural resources. From the latter half of the 20th century
to the present, regulations protecting cultural resources have substantially reduced the
rate and intensity of these impacts. However, even with these regulations, cultural
resources, including archaeological and tribal cultural resources, are still degraded or
destroyed as cumulative development in the region proceeds. This is a significant
cumulative impact.
The proposed project, in combination with other development in the region, could
contribute to the loss of significant cultural resources. Because all significant cultural
resources are unique and non-renewable members of finite classes, all adverse effects
or negative impacts erode a dwindling resource base. The loss of any one archaeological
site affects all others in a region since these resources are best understood in the context
of the entirety of the cultural system of which they are a part. The boundaries of an
archaeologically important site extend beyond the project site. As a result, a meaningful
approach to preserving and managing cultural resources must focus on the likely
distribution of cultural resources, rather than on project or parcel boundaries. The cultural
system is represented archaeologically by the total inventory of all sites and other cultural
remains in the region. Proper planning and appropriate mitigation can help to capture and
preserve knowledge of such resources and can provide opportunities for increasing
understanding of the past environmental conditions and cultures by recording data about
sites discovered and preserving artifacts found. Federal, State, and local laws can protect
these resources, in most instances.
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The proposed project will include earthmoving activities and grading during site
construction. There are no known unique archaeological resources identified with the
project site as a result of previous cultural resource investigations and no impacts to
historic resources would occur. No tribal cultural resources have been definitively
identified within the project site boundaries. However, the lack of previously recorded
archaeological resources and the lack of surface indications do not preclude the
possibility that significant subsurface archaeological resources or human remains could
be inadvertently encountered and damaged during construction. In addition, AB 52
consultation has not yet been completed; therefore, tribal cultural resources may exist at
the project site and could be affected by the project. Because archaeological resources
tribal cultural resources are non-renewable, any significant impacts to these resources
have a cumulative effect on archaeological and tribal cultural resources in the region.
Implementing mitigation measures described in Section 3.4, “Archaeological, Historical,
and Tribal Cultural Resources,” would ensure that any archaeological features and tribal
cultural resources, or human remains encountered during construction would be treated
in an appropriate manner under CEQA and other applicable laws and regulations. Thus,
the proposed project’s contribution to cumulative impacts on archaeological and tribal
cultural resources would be less than cumulatively considerable with mitigation.
4.4.5

Geology, Soils, Paleontological Resources, and Mineral Resources

Geology and Soils
Each cumulative project site has its own unique geologic considerations. Adherence to
all relevant plans, codes, and regulations with respect to construction would avoid
cumulative impacts related to exposure to geologic hazards. Therefore, no additive effect
would result from construction of the proposed project, and the project would not
contribute to any cumulative impact related to geology or soil instability.
The geographic scope of cumulative impacts related to geology and soils includes only
projects immediately adjacent to the project site. Construction of related projects would
likely include vegetation removal, grading, staging, trenching, excavation, and other
activities that would result in the temporary and short-term disturbance of soil and would
expose disturbed areas to storm events. Related projects would comply with the State
Water Resources Control Board’s, the Central Valley Regional Water Quality Control
Board’s, and San Francisco Bay Regional Water Quality Control Board’s National
Pollutant Discharge Elimination System permits for construction activity, adhere to all
applicable codes and regulations, and implement recommendations contained in projectspecific geotechnical reports. It is anticipated, therefore, that any potential impacts
associated with geologic and soil conditions would be mitigated within the respective sites
of these projects. As such, the future cumulative condition for geology and soils within the
affected environment would not be adverse, relative to existing conditions. Therefore, a
cumulatively significant impact would not occur.
The project has the potential to result in erosion or loss of topsoil during decommissioning,
rehabilitation, and construction activities; however, implementation of Mitigation Measure
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3.5-1 would reduce potential impacts by requiring preparation of a stormwater pollution
prevention plan (SWPPP) and implementation of best management practices (BMPs) to
minimize potential topsoil loss and soil erosion. In addition, because the project could be
located on unstable or expansive soils, implementation of Mitigation Measures 3.5-2 and
3.5-3 would reduce hazards associated with unstable or expansive soils by requiring
preparation of a site-specific geotechnical report and implementation of measures to
stabilize on-site soils. Therefore, The proposed project’s impact associated with geology
and soils is less than cumulatively considerable with mitigation.
Paleontological Resources
Fossil discoveries resulting from excavation and earthmoving activities associated with
development are occurring with increasing frequency throughout California. The value or
importance of different fossil groups varies depending on the age and depositional
environment of the rock unit that contains the fossils, their rarity, the extent to which they
have already been identified and documented, and the ability to recover similar materials
under more controlled conditions, such as part of a research project. Unique, scientifically
important fossil discoveries are relatively rare, and the likelihood of encountering them is
specific to a site and based on the type of specific geologic rock formations found
underground.
The Montezuma Formation, which makes up the majority of the Montezuma Hills between
Collinsville and the city of Rio Vista, is a quaternary deposit. The Montezuma Formation
is highly fossiliferous. Sixteen vertebrate fossil localities in the county have been recorded
from this formation. Fossils typical of this formation represent Rancholabrean-age
terrestrial faunas, and range from microvertebrate tooth and limb fossils of rodents, birds,
amphibians and reptiles, to larger fossils from animals such as horse, deer, bison, and
mammoths. This formation has a high paleontological sensitivity. Therefore, there is a
potential for uncovering additional similar fossil remains during construction-related
earthmoving activities of the related projects. This is considered a potentially significant
cumulative impact.
The project has the potential to result in result in the degradation or destruction of
paleontological resources during decommissioning, rehabilitation, and construction
activities Mitigation Measure 3.5-4 would reduce the proposed project’s impact
associated with potential damage to or destruction of unique paleontological resources to
a less-than-significant level by requiring an analysis of potential on-site paleontological
resources, and implementing measures to identify, treat, and avoid adverse effects on
such resources as needed before construction. The proposed project’s impact associated
with potential damage to unique paleontological resources during earthmoving activities
is less than cumulatively considerable with mitigation.
4.4.6

Greenhouse Gas Emissions and Energy

Greenhouse gas (GHG) emissions from past, present, and future projects create a
significant cumulative impact. Significance thresholds can be developed by federal or
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State regulatory agencies or by air districts, but these thresholds and their related goals
are ultimately designed to effect change at a global level. Although the analysis provided
in Section 3.6, “Greenhouse Gas Emissions and Energy,” focuses on the proposed
project and is project specific, it also is considered cumulative because it is only as a
contribution to a cumulative effect that the project specific emissions have environmental
consequences. As discussed in Impact 3.6-1 and 6.6-2 of Section 3.6, impacts of the
proposed project related to GHG emissions are less than cumulatively considerable,
and the proposed project would not result in a cumulatively significant incremental
contribution to impacts related to related to GHG emissions.
The increased demand for electrical supplies is a byproduct of development in the SMUD
service area. Energy is consumed for heating, cooling, and electricity in homes and
businesses; for public infrastructure and service operations; and for agriculture, industry,
and commercial uses.
Solano County and cities within the region implement general plans and other policy
documents that include goals and policies to reduce energy demands through the use
design features, building materials, and building practices and encourage the use of
renewable energy sources. Therefore, individual projects would not result in a significant
cumulative impact related to energy resources. As described in Impact 3.6-3, the
proposed project would not result in inefficient, wasteful, and unnecessary consumption
of energy resources during construction. Once completed, the project will serve as one of
SMUD’s power generating facilities and would increase SMUD’s overall power generation
capacity. There is no significant cumulative impact, and the project would not result
in a cumulatively significant incremental contribution to a significant cumulative impact
related to the wasteful, inefficient, excessive, and unnecessary consumption of energy.
4.4.7

Hazards and Hazardous Materials

Impacts related to the transport, use, or disposal of hazardous materials and hazards to
the public or environment because of upset and accident conditions are primarily sitespecific. The impacts of the proposed project would not combine with impacts from related
projects such that a cumulatively significant impact associated with hazards or hazardous
materials could occur.
The proposed project would involve the storage, use, disposal, and transport of
hazardous materials (such as asphalt, fuel, lubricants, and solvents) to varying degrees
during construction. The storage, use, disposal, and transport of hazardous materials are
extensively regulated by various federal, State, and local agencies. Mitigation Measures
in Section 3.7, “Hazards and Hazardous Materials,” require preparation and
implementation of various plans to address environmental training; hazardous substance
control and emergency response; spill prevention, control, and countermeasures; and
hazardous materials. Related projects would be subject to the same regulations
implemented by federal, State, and local agencies, which are specifically designed to
protect the public health. In general, wind energy facilities do not require the use and
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storage of significant quantities of hazardous materials. Therefore, there is no
cumulative impact.
During grading, trenching, and other ground-disturbing activities, project construction
crews could encounter subsurface hazardous materials related to farming and natural
gas extraction. Such an accidental disturbance could produce a release to the
environment, causing a hazard to the public. Implementation of mitigation measures
included in Section 3.9 would reduce impacts to a less-than-significant level by requiring
preparation and implementation of various plans to reduce potential impacts on workers
and the environment associated with the release of subsurface hazardous materials.
Thus, the proposed project would not contribute to any significant cumulative
impacts.
Regarding impacts on air traffic, the FAA concluded that the cumulative impact of the
proposed WTGs, when combined with other proposed and existing structures, is not
considered to be significant. The study did not disclose any significant adverse effect on
existing or proposed public-use or military airports or navigational facilities, nor would the
proposed WTGs affect the capacity of any known existing or planned public-use or
military airport. (FAA 2019).
In addition, The project site is not located in a State Responsibility Area designated as a
High or Very High Fire Hazard Severity Zone. However, during the hot summer months,
the project area is highly susceptible to grass fires. Mitigation measures in Section 3.9
require preparation and implementation of a grass fire control plan and emergency access
plan. Implementing these mitigation measures and adhering to all applicable regulations
would reduce potential impacts of project construction related to wildland fires to a lessthan-significant level. Thus, the proposed project would not contribute to any
significant cumulative impacts.
4.4.8

Hydrology and Water Quality

Local hydrology, drainage, and water quality conditions are often affected by regional
activities, in addition to local activities and related projects. Past and present projects from
Sacramento and San Joaquin Counties (e.g., urban, roadway, and infrastructure
development) to the Sacramento–San Joaquin Delta (water supply diversions,
agricultural diversions, flood control projects, urban development, river channelization)
affect hydrology and water quality conditions in Solano County.
Five subwatersheds are contained within, or partially located in, the project area.
Montezuma Slough is located west of the northwestern portion of the project site and has
the largest drainage area. All drainages ultimately flow to the Sacramento River. The
project site is immediately north of the Sacramento River, east of the confluence with the
San Joaquin River. West of the project area, the Sacramento River flows through Suisun
Bay and eventually discharges to San Francisco Bay.
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Decommissioning of existing wind energy facilities, project construction, and future
project decommissioning or repowering activities would require the grading and
movement of soil. Such activities could result in erosion, sedimentation, and discharge of
other nonpoint-source pollutants to stormwater, which could then drain off-site and
degrade local water quality. Implementation of mitigation measures contained in Section
3.9, “Hydrology and Water Quality,” would reduce this impact to a less-than-significant
level by requiring preparation and implementation a SWPPP and associated BMPs, an
environmental training program, a hazardous substance control and emergency response
plan, and a spill prevention control and closures plan. Just as with the proposed project,
related projects would be required to adhere to applicable requirements designed to
prevent significant water quality impacts. Therefore, implementation of related projects
would not result in a cumulative impact, and the project would result in a less-thancumulatively-considerable incremental contribution to temporary, short-term
construction-related water quality impacts.
4.4.9

Land Use

Cumulative development within the region would result in a significant change in land use,
and individual projects would need to be considered in context of their compliance with
adopted land use plans. The County is unaware of any broadscale and sustained future
inconsistencies with the General Plan or other regional plans that would generate
significant cumulative impacts. The proposed project is generally consistent with the
Solano County General Plan. Land use inconsistencies are not physical effects in and of
themselves and combinations of policy inconsistencies would not rise to the level of a
physical effect. Cumulative effects of the physical changes related to the project are
discussed in the other topics in this section. No cumulatively considerable impacts
would occur.
4.4.10

Noise

Noise impacts are normally localized and attenuated rapidly with distance. Proposed
construction areas are located mostly far from existing noise-sensitive receptors, the only
closest receptor being approximately 275 feet from where construction activities
(underground cabling) would occur. Most noise-generating construction activity would be
performed during daytime hours, when construction noise is exempt from noise standards
by the Solano County Draft Noise Ordinance. Short-term construction noise impacts are
less than significant.
No related projects are proposed in the vicinity of the project site. Therefore, no
construction projects would occur simultaneously in a way that would create cumulative
construction noise impacts and no cumulative impact would occur.
4.4.11

Transportation and Traffic

The vehicular traffic generated by the proposed project would be present primarily during
the construction period. This traffic would consist of worker trips to and from the project

Page 4-13

Solano 4 Wind Project EIR

July 2019

area, the transport of construction material, and equipment deliveries. In total, the project
would generate 15,525 trips over the course of construction, with a peak construction
traffic volume of approximately 250 trips per day. After construction has been completed,
operation and maintenance activities for the project would require approximately six round
trips per day, using pickups or other light-duty trucks. Construction and operational traffic
would be routed primarily along Interstate 80; Interstate 680; SR 160; SR 12; SR 113;
Kaiser Road in the City of Napa; and local roadways in the vicinity of the project site,
including Shiloh Road, Collinsville Road, Talbert Lane, Stratton Road, Birds Landing
Road, and Montezuma Hills Road.
With some exceptions, heavy trucks that would transport project components would
exceed standards for the height, width, length, and weight of regular vehicles as outlined
in the California Vehicle Code. Obstruction of traffic flows and impairment of emergency
access are also potential impacts associated with the hauling of heavy project
components. Mitigation Measures in Section 3.11, “Transportation and Traffic,” require
working with Caltrans, the County, and the City of Napa to determine the lowest hourly
traffic flows and develop a traffic control plan specifying transporter travel times and days.
These measures require a plan for notifying the public regarding affected roadways
before the transporters’ travel days, and for modifying local roadways to enable
transporter access. The measures would also maintain emergency access during
transport of WTG components and throughout the construction period. Therefore,
implementing mitigation measures in Section 3.11 would reduce construction-related
traffic impacts to a less-than-significant level.
A review of the cumulative project list found that most related projects would not create
vehicular trips that would overlap with those of the proposed project to create a
cumulatively significant traffic impact, because those projects either do not generate
substantial traffic volumes or would not use the same road segments for construction
trips. In addition, the Caltrans SR 12 Corridor Improvement Project is currently a planned
project, and no timeframe has been identified for implementation of this project. For these
reasons, implementing the related cumulative projects would not be expected to result in
a cumulatively significant impact, and the project would result in a less-thancumulatively-considerable incremental contribution to temporary, short-term
construction-related traffic impacts.
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5 Other CEQA Sections
In accordance with Section 15126 of the State CEQA Guidelines, all aspects of a project
should be considered when evaluating its impacts on the environment, including planning,
acquisition, development, and operation. As part of the analyses, this chapter of the draft EIR
identifies the following components that are referred to collectively as other CEQA
requirements:
•

Effects Found Not to Be Significant (Section 5.1);

•

Significant and Unavoidable Impacts (Section 5.2);

•

Significant Irreversible Environmental Changes (Section 5.3); and

•

Growth-Inducing Impacts (Section 5.4).

5.1.

Effects Found Not to Be Significant

Agriculture and Forestry Resources
The majority of the project site (approximately 1, 875 acres) is leased for grazing by cattle,
goats, and sheep. Active dryland farming of wheat, barley, and oats occurs on the major
portion of the site. Agricultural practices generally follow a 1- to 3-year crop rotation cycle,
with grazing and fallow years following planting.
The proposed project would not conflict with the agricultural zoning of the project site. The
site is zoned as A-160 (Exclusive Agriculture District). Allowable uses in this zoning district
include agriculture and renewable wind energy development and production.
The Solano County General Plan identifies 10 broad geographic areas that have similar
agricultural characteristics. The project site is located in the Montezuma Hills agricultural
region, an area of 58,035 acres generally composed of grazing land and cropland with a
minimum lot size of 160 acres (Solano County 2008).
The Solano County Important Farmland Map, published by the California Department of
Conservation’s Division of Land Resource Protection, designates the project site as Grazing
Land, defined as land where the existing vegetation is suited to the grazing of livestock (DOC
2016a). Appendix G of the State CEQA Guidelines states that conversion of Prime Farmland,
Farmland of Statewide Importance, or Unique Farmland to nonagricultural use is a significant
environmental effect related to the conversion of agricultural land. Grazing Land is not
considered Important Farmland under CEQA (California Public Resources Code [PRC],
Sections 21060.1 and 21095; State CEQA Guidelines, Appendix G).
The proposed project would allow for continued agricultural uses. The excess roads and
staging and laydown areas would be returned to preproject conditions. Grazing or dryland
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farming would continue in the area below the towers, consistent with current practice within
the project area for Phases 1–3 of the Solano Wind Project.
The project site is not under a Williamson Act contract (DOC 2016b). Therefore, the proposed
project would not convert Important Farmland to nonagricultural uses, conflict with zoning for
agricultural uses, or conflict with existing Williamson Act contracts. The project would
accommodate the long-term viability of agricultural use in the Montezuma Hills. No impact
on agricultural resources would occur and this issue is not evaluated further in this EIR.
The project site is not zoned as forestland, timberland, or a Timberland Production Zone.
Appendix G of the State CEQA Guidelines further defines forestland as land that can support
10 percent native tree cover and woodland vegetation of any species, including hardwoods,
under natural conditions, and that allows for management of one or more forest resource
(timber, aesthetics, fish and wildlife, biodiversity, water quality, recreation) and other public
benefits (PRC Section 12220[g]). The project site does not contain native tree cover or
woodland vegetation that is considered forestland as defined by PRC Section 12220(g) (see
Section 3.4, “Biological Resources,” for further discussion). No impact on forestry resources
would occur; therefore, this issue is not evaluated further in this EIR.
Mineral Resources
Mineral resources in Solano County include natural gas, sand, gravel, rock, and sandstone
materials. The nearest mineral resources are mapped at Collinsville, approximately 6 miles
west of the project (Solano County, 2008). Nevertheless, the project area does coincide with
the northern portion of the Sherman Island Gas Field, which contains active and abandoned
gas wells. No active wells or mineral deposits exist on the project site. Therefore, this issue
is not evaluated further in this EIR.
Population and Housing
No residences are located on the project site; thus, the proposed project would not result in
displacement or relocation of any residents. The project would not displace substantial
numbers of people or existing housing that would necessitate the construction of replacement
housing elsewhere. The project also would not involve constructing new homes or
businesses that would directly generate new population growth.
The construction workforce is expected to be approximately 70 workers on a peak
construction day. The source of the labor force is unknown at this time, but workers likely
would come from the local labor pool. The most current labor data available from the U.S.
Census Bureau’s 2017 American Community Survey indicate that 19,204 residents in Solano
County were employed in the construction industry in 2017 (U.S. Census Bureau 2017).
Based on the pool of existing residents employed in the construction industry, construction
of the proposed project would not likely cause substantial population growth or a substantial
increase in housing demand in the region. Even if the project were to employ construction
workers from outside of the region, the temporary nature of the work suggests that the
nonlocal workers would be unlikely to relocate permanently.
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At the completion of project construction, the proposed project would employ approximately
five full-time staff members for periodic maintenance and monitoring of the project area. This
increase in employment would be minimal compared to the available employee labor pool.
In addition, the project would not induce substantial population growth indirectly (through the
extension of roads or other infrastructure). Approximately 5.5 miles of new access roads
would be constructed within the project boundaries. Therefore, the project would not extend
roads to new areas that would induce growth in new locations.
Population, housing, and employment growth, in and of itself, is not an environmental impact.
However, increases in population, employment, and housing can result in indirect impacts.
Examples include increased travel demand that requires additional roadways and other
transportation infrastructure, with associated air pollutant emissions and traffic noise; and
impacts related to expansion of public facilities and utilities as needed to serve new growth.
Specific impacts on other resources and issue areas are addressed in each technical section
of this EIR as appropriate. These technical sections provide a detailed analysis of other
relevant physical environmental effects that could result from the proposed project.
Therefore, no impact would occur; this issue is not evaluated further in this EIR. The potential
for growth-inducing effects is considered, as required by CEQA, in Section 5.4, “GrowthInducing Impacts.”
Public Services
The proposed project would not provide any new housing that would generate new
residences. As discussed above in “Population and Housing,” the employees required to
construct and operate the proposed project would likely come from the local labor pool, and
Solano County’s available labor force is sufficient to meet the demand for full-time positions
for project construction and operation without requiring employee in-migration from outside
the region. Therefore, the project would not increase the demand for new schools, parks, or
other public facilities (i.e., libraries). No impact would occur; therefore, these issues are not
evaluated further in this EIR.
Fire Protection Services
The Montezuma Fire Protection District would provide fire protection services to the project
site. The district operates four fire stations equipped for grass fires. Three of these stations
are near the project area, on Birds Landing Road, Collinsville Road, and Shiloh Road; the
fourth station is in Rio Vista. The Montezuma Fire Protection District has three full-time
firefighters and 28 volunteers (Montezuma Fire Protection District 2019). The district covers
an area of approximately 230 square miles of mostly agricultural land.
Project construction and operation could increase demands on the Montezuma Fire
Protection District. As discussed below under “Wildfire,” the dry, grassy environment of the
Montezuma Hills area presents a high risk for grass fires, and construction activities could
increase the fire danger. Therefore, construction of the proposed project has the potential to
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affect the capacity of fire personnel to maintain acceptable service ratios, response times, or
other performance objectives.
Impacts related to fire protection services would be less than significant with
implementation of Mitigation Measure 3.7-5a listed in Section 3.7, “Hazards and
Hazardous Materials.” This measure requires SMUD or its construction contractor to prepare
and implement a grass fire control plan. The grass fire control plan would include notification
procedures, describe emergency fire precautions, require training of construction workers in
the use of firefighting equipment available on-site (e.g., fire extinguishers), and require
communication with the Montezuma Fire Protection District. Mitigation Measure 3.7-5a would
reduce dependence on the district’s equipment and personnel by reducing fire hazards.
Police Protection Services
The Solano County Sheriff’s Department (SCSD) would provide police protection services to
the project site. The department’s main office is located at 530 Union Avenue in Fairfield,
approximately 17 miles northwest of the project site. As of 2017, SCSD employed 124 sworn
full-time officers (California Department of Justice 2019).
Construction of the proposed project could increase demand for police protection services.
Typical crime and safety issues during project construction and operation could include
trespassing, theft of materials, and vandalism. However, the contractor would discourage
criminal activities during construction by installing chain-link fencing along the perimeter of
the laydown area and installing a locking gate to provide secure access to each laydown
yard.
The proposed project would not add residents to SCSD’s service area; therefore, the project
would not require additional SCSD staffing to maintain service ratios. The project would not
create any obstacles to providing law enforcement services to surrounding land uses.
Furthermore, the project site is located within SCSD’s existing service area. Overall, the
proposed project would not decrease response times, nor would the project increase demand
for SCSD services such that the construction of new or expansion of existing sheriff’s service
facilities would be required. No impact on police protection services would occur; therefore,
this issue is not evaluated further in the EIR.
Recreation
As discussed previously, the proposed project would not generate new residents in Solano
County. Therefore, the project would not increase the use of existing or require construction
of new neighborhood and regional parks or other recreational facilities. For these reasons,
no impact on recreation would occur; this issue is not evaluated further in this EIR.
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Utilities and Service Systems
Water Supply and Demand
During its 18-month construction period, the proposed project is expected to use up to 18
million gallons (55.3 acre-feet [af]) of water for dust control and other construction-related
activities. The project’s water use would vary over time depending on construction phasing,
but would average approximately 3 af per month. Operation and maintenance of the
proposed facilities are expected to use up to 4.5 acre-feet per year (af/yr) of water for routine
cleaning.
SMUD anticipates that it would obtain water for construction and operation from the City of
Rio Vista and truck the water to the project site. The City of Rio Vista provides a retail supply
of potable water within its service area. Rio Vista has seven operational supply wells that
provide water for the entire system. In 2015, the City of Rio Vista supplied 1,793 af of treated
water to 4,450 customers. City water deliveries are expected to reach 2,713 af/yr by 2035.
During the period from 2011 to 2015, Rio Vista’s average groundwater pumping rate was
2,263 af/yr and its maximum annual rate was 2,658 af/yr. In 2020, Rio Vista expects to have
a reasonably available groundwater supply of 3,241 af/yr and a total demand of 2,175 af/yr,
for a difference between supply and demand of 1,131 af/yr.
For the reasons described above, the water supply would be sufficient to meet project-related
demands. This impact would be less than significant; therefore, this issue is not evaluated
further in this EIR.
Wastewater Treatment
The proposed project would not include any new development that would require wastewater
treatment by a municipal service provider. Thus, the project would not exceed a wastewater
treatment provider’s capacity and would not require relocation or construction of new or
expanded municipal wastewater treatment facilities. No impact on wastewater treatment
facilities would occur; therefore, this issue is not evaluated further in this EIR.
Stormwater Drainage Facilities
The proposed project would not include construction of new stormwater drainage facilities
(see Section 3.8, “Hydrology and Water Quality,” for further discussion). No impact on
stormwater drainage facilities would occur; therefore, this issue is not evaluated further in
this EIR.
Solid Waste
Solid waste generated by construction of the proposed project would be disposed of at the
Potrero Hills Landfill in Suisun City or the Hay Road Landfill in Vacaville. According to the
California Department of Resources Recycling and Recovery (CalRecycle), the Potrero Hills
Landfill has a maximum permitted throughput of 4,330 tons per day; a total maximum
permitted capacity of 83.1 million cubic yards; a remaining capacity of approximately 13.9
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million cubic yards; and an anticipated closure date of February 14, 2048 (CalRecycle
2019a). The Hay Road Landfill has a maximum permitted throughput of 2,400 tons per day;
a total maximum permitted capacity of 37.0 million cubic yards; a remaining capacity of
approximately 30.4 million cubic yards; and an anticipated closure date of January 1, 2077
(CalRecycle 2019b).
Construction activities would generate various types of solid waste: scrap lumber, scrap
finishing materials, scrap metals, and other recyclable and nonrecyclable solid waste. The
2016 California Green Building Standards Code (CALGreen Code) (California Code of
Regulations Title 24, Part 11) requires all construction contractors to reduce construction
waste and demolition debris by 65 percent. The 2016 CALGreen Code requires contractors
to:
•

prepare a construction waste management plan that identifies materials to be diverted
from disposal by efficient usage, recycling, reuse on the project, or salvage for future
use or sale;

•

determine whether materials will be sorted on-site or mixed; and

•

identify diversion facilities where the materials collected will be taken.

The CALGreen Code also specifies that the amount of materials diverted should be
calculated by weight or volume, but not by both (California Building Standards Commission
2016). In addition, the code requires that 100 percent of trees, stumps, rocks, and associated
vegetation and soils resulting primarily from land clearing be reused or recycled.
After construction of the wind turbine generators (WTGs), SMUD or its contractor would
remove all construction waste and dispose of it properly in accordance with applicable
federal, state, and local laws regarding disposal of solid and hazardous waste. Construction
waste would be transported to either the Potrero Hills Landfill in Suisun City or the Hay Road
Landfill in Vacaville, which have capacity to accept solid waste until February 14, 2048, and
January 1, 2077, respectively. All remaining stockpiled native materials would be spread onsite.
The proposed project does not include any components that would violate any applicable
federal, state, or local solid waste regulations. Project construction and operation would
comply with all statutes and regulations regarding solid waste, including the CALGreen Code.
Given the available permitted daily capacity and remaining life spans of the landfills that
would serve the proposed project, sufficient landfill capacity is available to accommodate the
project’s solid waste disposal needs during both construction and operation. This impact
would be less than significant; therefore, this issue is not evaluated further in this EIR.
Wildfire
The project site is not located in a State Responsibility Area designated as a High or Very
High Fire Hazard Severity Zone. However, during the hot summer months, the project area
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is highly susceptible to grass fires. The grass is dry and flammable, and the wind blows
regularly.
Project construction would involve ground-disturbing activities, including grading and
vegetation clearing to enable the construction of necessary work areas, structural
foundations, and access/spur roads. The on-site use of construction equipment and diesel
fuel could pose a wildfire risk, because internal combustion engines, gasoline-powered tools,
and other equipment could produce a spark, fire, or flame. SMUD and its construction
contractor would comply with all laws, plans, policies, and regulations related to fire safety
and wildfire suppression, including the following requirements identified in the California
Public Resources Code:
•

PRC Section 4427, which identifies appropriate fire suppression equipment and
stipulates removal of flammable materials to a distance of 10 feet from any equipment
that could produce a spark, fire, or flame on days when burning permits are required;

•

PRC Section 4428, which identifies additional firefighting equipment requirements
during the period of highest fire danger (April 1–December 1); and

•

PRC Section 4431, which prohibits the use of portable tools powered by gasolinefueled internal combustion engines within 25 feet of flammable materials when burning
permits are required.

The project would strictly adhere to these requirements during construction. The contractor
would be responsible for monitoring and compliance with safety measures, thus minimizing
the risk of a wildfire.
Up to 22 new WTGs would be maintained on-site during project operation. This would
increase the potential for a wildland fire to accidentally ignite as a result of a malfunction or
mechanical failure, such as turbine overload or overheating of moving parts. Sparks could
be fueled by oils, lubricants, and other combustible materials, resulting in a fire.
Impacts related to the potential for wildfires would be less than significant with
implementation of Mitigation Measure 3.7-5a listed in Section 3.7, “Hazards and
Hazardous Materials.” This measure requires SMUD or its construction contractor to prepare
and impalement a grass fire control plan. The grass fire control plan would include notification
procedures, describe emergency fire precautions, require training of construction workers in
the use of firefighting equipment available on-site (e.g., fire extinguishers), and require
communication with the Montezuma Fire Protection District. In addition, existing access
roads and existing and proposed internal roads would provide emergency vehicle access
and serve as fire breaks.
Impacts related to impairment of emergency response and evacuation are addressed in
Section 3.7, “Hazards and Hazardous Materials,” and Section 3.11, “Transportation and
Traffic.” Section 3.7 also addresses the potential for exposure of people or structures to
wildfire risks.
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5.2.

Significant and Unavoidable Impacts

Section 21100(b)(2)(A) of the State CEQA Guidelines provides that an EIR shall include a
detailed statement setting forth “in a separate section any significant effect on the
environment that cannot be avoided if the project is implemented.” Accordingly, this section
summarizes the significant environmental impacts of the project that cannot be mitigated to
a less-than-significant level.
Sections 3.1 through 3.11 of this draft EIR describe the potential environmental impacts of
the project and recommend various mitigation measures to reduce impacts, to the extent
feasible. Chapter 4, “Cumulative Impacts,” determines whether the incremental effects of this
project would be significant when viewed in connection with the effects of past projects, other
current projects, and probable future projects. After implementation of the recommended
mitigation measures, project implementation would result in the following significant
unavoidable impact:
Air Quality
•

5.3.

Construction emissions of criteria air pollutants and ozone precursors (significant
unavoidable)

Significant Irreversible Environmental Changes

The State CEQA Guidelines (Section 15126) require a discussion of the significant
irreversible environmental changes that would be involved in a project should it be
implemented. The irreversible and irretrievable commitment of resources is the permanent
loss of resources for future or alternative purposes. Irreversible and irretrievable resources
are those that cannot be recovered or recycled or those that are consumed or reduced to
unrecoverable forms.
The project would result in the irreversible and irretrievable commitment of energy and
material resources during construction and operation, including the following:
•

construction materials, including such resources as soil, rocks, wood, concrete, glass,
and steel;

•

land area committed to new project facilities (for the project’s useful life, anticipated to
be 30–35 years or more);

•

water supply for project construction (for controlling dust and maintaining soil
compaction) and operation (for periodic operation and maintenance activities); and

•

energy expended in the form of electricity, gasoline, diesel fuel, and oil for equipment
and transportation vehicles that would be needed for project construction and
operation.
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The use of these nonrenewable resources is expected to account for a minimal portion of the
region’s resources and would not affect the availability of these resources for other needs in
the region. Construction activities would not result in the inefficient use of energy or natural
resources. The construction contractor selected would use best available engineering
techniques, construction and design practices, and equipment operating procedures. Longterm project operation would not result in substantial long-term consumption of energy and
natural resources because the project would be designed using energy efficient technologies.

5.4.

Growth-Inducing Impacts

5.4.1

CEQA Requirements

CEQA specifies that the growth-inducing impacts of a project must be addressed in an EIR
(California Code of Regulations Section 21100[b][5]). Specifically, Section 15126.2(d) of the
State CEQA Guidelines states that the EIR shall:
Discuss the ways in which the proposed project could foster economic or population growth,
or the construction of additional housing, either directly or indirectly, in the surrounding
environment. Included in this are projects which would remove obstacles to population
growth (a major expansion of a wastewater treatment plant might, for example, allow for
more construction in service areas). Increases in the population may tax existing community
service facilities, requiring construction of new facilities that could cause significant
environmental effects. Also, discuss the characteristics of some projects which may
encourage and facilitate other activities that could significantly affect the environment, either
individually or cumulatively. It must not be assumed that growth in any area is necessarily
beneficial, detrimental, or of little significance to the environment.

Direct growth inducement would result if a project would involve construction of new housing,
which would facilitate new population to an area. Indirect growth inducement would result,
for instance, if implementing a project would result in any of the following:
•

substantial new permanent employment opportunities (e.g., commercial, industrial, or
governmental enterprises);

•

substantial short-term employment opportunities (e.g., construction employment) that
indirectly stimulates the need for additional housing and services to support the new
temporary employment demand; and/or

•

removal of an obstacle to additional growth and development, such as removing a
constraint on a required public utility or service (e.g., construction of a major sewer
line with excess capacity through an undeveloped area).

The State CEQA Guidelines do not distinguish between planned and unplanned growth for
purposes of considering whether a project would foster additional growth. Therefore, to
conclude that the proposed project would be growth-inducing as defined by CEQA, this EIR
must find that the project would foster (promote, encourage, or allow) additional growth in
economic activity, population, or housing, regardless of whether the growth is already
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approved by and consistent with local plans. The conclusion does not determine that induced
growth is beneficial or detrimental, consistent with Section 15126.2(d) of the State CEQA
Guidelines.
If the analysis conducted for the EIR results in a determination that the project would be
growth-inducing, the next question is whether that growth may cause adverse effects on the
environment. Environmental effects of induced growth (i.e., growth-induced effects) fit the
CEQA definition of “indirect” effects in Section 15358(a)(2) of the State CEQA Guidelines.
These indirect or secondary effects of growth may result in significant environmental impacts.
CEQA does not require that the EIR speculate unduly about the precise location and sitespecific characteristics of significant indirect effects caused by induced growth, but the EIR
must show a good-faith effort to disclose whatever is feasible to assess. The potential
secondary effects of growth could include consequences resulting from growth fostered by
the project. Examples of such consequences include conversion of open space to developed
uses; increased demand on community and public services and infrastructure; increased
traffic and noise; degradation of air and water quality; or degradation or loss of plant and
wildlife habitat.
5.4.2

Growth-Inducing Impacts of the Project

Development of the project would contribute to a diversified statewide energy portfolio that
would assist the state in meeting renewable energy requirements. The project would install
up to 22 utility-scale wind turbine generators with a nameplate generating capacity
(theoretical maximum energy generation) of 92 megawatts. The project applicant is
proposing to develop and operate the project in response to projections of growth in energy
demand on a statewide basis. Rather than removing an obstacle to growth, it is a response
to market demand driven in part by state policy, which calls for an expanded statewide
portfolio of renewable energy sources that must account for 50 percent of California’s
electrical load by 2030 and 100 percent of retail sales of electricity by 2045. Renewable
energy generated by project operation would be accepted into the state’s energy
transmission system and sold in the bulk power market to meet existing and future demands.
Therefore, the renewable energy generated by the project would not result in any growthinducing impacts.
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6 Alternatives
6.1

Introduction to Alternatives

The California Code of Regulations (CCR) Section 15126.6(a) (State CEQA Guidelines)
requires EIRs to describe “… a range of reasonable alternatives to the project, or to the
location of the project, which would feasibly attain most of the basic objectives of the
project but would avoid or substantially lessen any of the significant effects of the project,
and evaluate the comparative merits of the alternatives. An EIR need not consider every
conceivable alternative to a project. Rather, it must consider a range of potentially feasible
alternatives that will avoid or substantially lessen the significant adverse impacts of a
project, and foster informed decision making and public participation. An EIR is not
required to consider alternatives that are infeasible. The lead agency is responsible for
selecting a range of project alternatives for examination and must publicly disclose its
reasoning for selecting those alternatives. There is no ironclad rule governing the nature
or scope of the alternatives to be discussed other than the “rule of reason.” This section
of the State CEQA Guidelines also provides guidance regarding what the alternatives
analysis should consider. Subsection (b) further states the purpose of the alternatives
analysis is as follows:
Because an EIR must identify ways to mitigate or avoid the significant effects that a
project may have on the environment (Public Resources Code [PRC] Section
21002.1), the discussion of alternatives shall focus on alternatives to the project or its
location which are capable of avoiding or substantially lessening any significant effects
of the project, even if these alternatives would impede to some degree the attainment
of the project objectives, or would be more costly.

The State CEQA Guidelines require that the EIR include sufficient information about each
alternative to allow meaningful evaluation, analysis, and comparison with the project. If
an alternative would cause one or more significant effects in addition to those that would
be caused by the project as proposed, the significant effects of the alternative must be
discussed, but in less detail than the significant effects of the project as proposed (CCR
Section 15126.6[d]).
The State CEQA Guidelines further require that the “no project” alternative be considered
(CCR Section 15126.6[e]). The purpose of describing and analyzing a no project
alternative is to allow decision makers to compare the impacts of approving a project with
the impacts of not approving the project. If the no project alternative is the environmentally
superior alternative, CEQA requires that the EIR “…shall also identify an environmentally
superior alternative among the other alternatives.” (CCR Section 15126[e][2]).
In defining “feasibility” (e.g., “… feasibly attain most of the basic objectives of the project
…”), CCR Section 15126.6(f) (1) states, in part:
Among the factors that may be taken into account when addressing the feasibility
of alternatives are site suitability, economic viability, availability of infrastructure,
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general plan consistency, other plans or regulatory limitations, jurisdictional
boundaries (projects with a regionally significant impact should consider the
regional context), and whether the proponent can reasonably acquire, control or
otherwise have access to the alternative site (or the site is already owned by the
proponent). No one of these factors establishes a fixed limit on the scope of
reasonable alternatives.
In determining what alternatives should be considered in the EIR, it is important to
consider the objectives of the project, the project’s significant effects, and unique project
considerations. These factors are crucial to the development of alternatives that meet the
criteria specified in Section 15126.6(a). Although, as noted above, EIRs must contain a
discussion of “potentially feasible” alternatives, the ultimate determination as to whether
an alternative is feasible or infeasible is made by the lead agency’s decision-making body,
here the SMUD Board of Directors (Board). (See PRC Sections 21081.5, 21081[a] [3].)

6.2
6.2.1

Considerations for Selection of Alternatives
Attainment of Project Objectives

As described above, one factor that must be considered in selection of alternatives is the
ability of a specific alternative to attain most of the basic objectives of the project (CCR
Section 15126.6[a]). Chapter 2, “Project Description,” articulated SMUD’s project
objectives for the proposed Solano 4 Wind Project, which is repeated below:
•

Contribute to a diversified energy portfolio that will aid in the continued
improvement of air quality in the Sacramento Valley Air Basin by decreasing
reliance on fossil fuel combustion for the generation of electricity, and reduce
SMUD’s exposure to price volatility associated with electricity and natural gas.

•

Assist SMUD in achieving the Board of Directors’ directive of using dependable
renewable resources to meet SMUD’s RPS obligations. This goal is consistent with
Senate Bill 100, which was signed into law in 2018.

•

Develop an economically feasible wind project that will deliver a reliable supply of
up to 91 MW of electrical capacity at the point of interconnection.

•

Accommodate the long-term viability of agricultural use within the Montezuma
Hills.

6.2.2

Summary of Project Impacts

Sections 3.1 through 3.11 of this Draft EIR address the project-specific environmental
impacts of the project. Potentially feasible alternatives were developed with consideration
of avoiding or lessening the significant adverse impacts of the project. Many of the
significant impacts can be mitigated through application of existing regulations or
inclusion of mitigation measures. Despite compliance with existing regulations governing
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protection of environmental resources and application of all feasible mitigation, project
construction and operation would result significant unavoidable impacts in the following
category:
Air Quality
•
6.2.3

Construction emissions of criteria air pollutants and ozone precursors (significant
unavoidable)
Alternatives Considered but Not Evaluated Further

State CEQA Guidelines Section 15126.6(c) provides the following guidance in selecting
a range of reasonable alternatives for the project. The range of potential alternatives for
the project shall include those that could feasibly accomplish most of the basic objectives
of the project, and could avoid or substantially lessen one or more of the significant
effects. The EIR should also identify any alternatives that were considered by the lead
agency, but were rejected during the planning or scoping process.
The following describes alternatives considered by SMUD but not evaluated further in this
Draft EIR, and a brief description of the reasons for SMUD’s determination.
Offsite Alternatives
Offsite alternatives are generally considered in EIRs when one of the means to avoid or
eliminate the significant impacts of a project is to develop it in a different available location.
Such alternatives are especially appropriate where a proposed project would put a site to
uses different than those contemplated in the governing general plan, which presumably
reflects land use policies reached after much deliberation and public involvement, and
also in instances where there is an ample supply of similarly situated land that could be
developed for a project.
The Solano County General Plan designates the site for Agriculture. Commercial wind
farms are a permitted use in the agricultural designation. The project site is also located
in a “wind resource area,” as identified on the California Wind Project and Wind Resource
Areas map produced by the California Energy Commission 2018. Conditions suitable for
the sustained winds necessary to operate are found in limited locations in the state.
The Wind Resource Area contains eight separate commercial wind energy projects
operating 607 WTGs. Siting the project at the current location would maximize use of
existing infrastructure including electrical transmission systems with adequate capacity to
accommodate additional load and land that is accessible by existing roadways. The
project site represents the only available major land area that is reasonably capable of
attaining the project objectives. Therefore, alternative locations for the project are not
considered feasible and, thus, these alternatives are not evaluated further in this Draft EIR.
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Alternative Technologies
Various technologies are available to produce renewable energy resources, including
solar, wind, and nuclear energy. The primary project objective is to support California’s
renewable energy and greenhouse gas emission reduction laws and goals and SMUD
Board directives by constructing and operating a wind energy facility. Most of the other
project objectives are similarly focused on developing wind energy facility while
minimizing environmental effects and minimizing land use conflicts.
Nuclear energy is a non-fossil fuel (non GHG-producing) energy resource, and unlike
solar or wind energy, production of nuclear energy does not depend on the availability of
sun or wind. Nuclear energy was produced at the decommissioned Rancho Seco Nuclear
Generating Station from 1975 until 1989, when it was closed by public vote. Developing
a nuclear energy facility at the project site would be infeasible because use of nuclear
power was already voted down once; it is a controversial technology due to public
perception around safety and uncertainties over the disposition of spent fuel; it is relatively
expensive to build and operate (compared to most if not all technologies); and there is
overall doubt that it would ever be approved even if considered due to these factors.
Diablo Canyon, the last nuclear power plant built in California, was completed in 1986,
over 30 years ago, and is the last operating commercial nuclear power plant in the state;
PG&E, its owner and operator, plans to close it. In short, nuclear power plants do not
appear to have an immediate future in California. Finally, due to their footprint, number of
employees, and operating characteristics including safety risks, they would likely result in
greater impacts compared to the proposed project.

6.3
6.3.1

Alternatives Selected for Detailed Analysis
No Project Alternative

State CEQA Guidelines Section 15126.6(e) (1) requires that the no project alternative be
described and analyzed “to allow decision makers to compare the impacts of approving
the project with the impacts of not approving the project.” The no project analysis is
required to discuss “the existing conditions at the time the notice of preparation is
published…as well as what would be reasonably expected to occur in the foreseeable
future if the project were not approved, based on current plans and consistent with
available infrastructure and community services” (Section 15126.6[e][2]).
Under this alternative, the project would not be constructed on the project site, and as a
result, none of the permits or approvals that would be required by SMUD and various
permitting agencies for the project would occur. The existing WTGs on Solano Phase 1
would continue to generate approximately 15MW although increased maintenance needs
would result in higher costs to operate over time. This alternative would not go as far
toward meeting the objectives identified in Section 6.2.1, “Attainment of Project
Objectives.”
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Environmental Analysis
Aesthetics
Under the No Project Alternative, the project site would continue to support operation of
existing WTGs associated with Solano Phase 1. This alternative would not result in any
change related to the visual character or quality of the site or lighting or glare. Overall
aesthetic impacts of this alternative would be less than the project. (Less)
Air Quality
Under the No Project Alternative, the proposed project would not be constructed and the
existing WTGs would continue to operate on the site. Construction emissions of criteria
air pollutants, ozone precursors, and toxic air contaminants (TACs) would not increase
above existing levels. This alternative would avoid the project’s short term significant air
quality impact. (Less)
Biological Resources
Under the No Project Alternative, the proposed project would not be constructed and the
existing WTGs would continue to operate on the site. This alternative would not result in
new impacts to biological resources. Overall, impacts to terrestrial biological resources
would be less compared to the project. (Less)
Archaeological, Historical, and Tribal Cultural Resources
Under the No Project Alternative, the proposed project would not be constructed and the
existing WTGs would continue to operate on the site. Because no earth-disturbing
activities would occur, there would be no potential for disturbance to known or unknown
resources. Impacts to archeological, historical and tribal cultural resources would be less
than the project. (Less)
Geology and Soils
Under the No Project Alternative, the proposed project would not be constructed and the
existing WTGs would continue to operate on the site. Therefore, the No Project
Alternative would have no impact associated with geological hazards or soil erosion. All
of the existing site conditions described in Section 3.5.2, “Environmental Setting,” would
remain. The No Project Alternative would not create any conditions to increase those
existing hazards or reduce the risks to people, structures, or the environment. Overall,
the No Project Alternative would result in less geology and soils impacts compared to the
project. (Less)
Greenhouse Gas Emissions and Energy
Under the No Project Alternative, the proposed project would not be constructed and the
existing WTGs would continue to operate on the site. Construction emissions of GHGs
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would not be generated by the project and GHG emissions would remain at existing
levels. The No Project Alternative would have no impact associated with energy demand.
The fundamental purpose of the project is to reduce GHG emissions produced in, or to
support beneficial uses in, the Sacramento region. Under the No Project Alternative, GHG
emissions associated with power generation would not be reduced to the degree
identified by SMUD Integrated Resources Plan and policy directives to rely on renewable
resources to meet 50 percent of SMUD’s load by 2030. 1 Thus, the No Project Alternative
would generate greater GHG emissions compared to the project. (Greater)
Hazards and Hazardous Materials
Under the No Project Alternative, the proposed project would not be constructed and the
existing WTGs would continue to operate on the site. The use of hazardous materials
onsite would continue as existing WTGs are maintained. Under either development
scenario, SMUD would continue to follow all existing hazardous material and emergency
response plans currently in place. The No Project Alternative would result in continued
operation of WTGs. Under the proposed project, fewer WTGs would operate on the site
compared to existing conditions, so the No Project Alternative would result in greater
hazards or hazardous materials impacts compared to the project. (Greater)
Hydrology and Water Quality
Under the No Project Alternative, the proposed project would not be constructed and the
property would existing WTGs would continue to operate on the site. Therefore, the No
Project Alternative would not degrade water quality or alter the project site’s existing
drainage pattern. Overall, the No Project Alternative would result in less hydrology and
water quality impacts compared to the project. (Less)
Land Use
Under the No Project Alternative, the proposed project would not be constructed and
existing WTGs would continue to operate on the site. The No Project Alternative would
be compatible with existing uses and no conflicts with regulatory plans or policies adopted
for the protection of environmental resources would occur. Impacts under the No Project
Alternative would be similar to those of the project (Similar)
Noise
Under the No Project Alternative, no new facilities would be constructed and existing
onsite operations would not change. Therefore, no construction activities would take
place and there would be no increases in short-term construction related noise at nearby

SMUD has committed to achieving a 90% reduction in the electricity portfolio for GHG emissions by
2050, relative to 1990 levels. In addition, SMUD is also committed to help the Sacramento region more
broadly reduce GHG emissions outside of the electricity sector.
1
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sensitive receptors. Overall, the No Project Alternative would result in less noise impacts
compared to the project. (Less)
Transportation and Traffic
Under the No Project Alternative, the proposed project would not be constructed and the
existing WTGs would continue to operate on the site. The No Project Alternative would
not require heavy truck trips to haul project components and does not generate
construction related vehicle traffic. However, vehicle trips would still be required as the
WTGs age and increasingly more maintenance activity occurs to keep them running.
Traffic would not increase above existing levels and, therefore, pavement conditions
along area roadways would not be degraded. Overall, the No Project Alternative would
result in less transportation and traffic impacts compared to the project. (Less)
6.3.2

Reduced Turbine Height Alternative

SMUD contracted with Black & Veatch to conduct an assessment of options for
repowering and expansion of the Solano Wind project (Black and Veatch 2018). This
effort included preparation of preliminary layouts, energy production assessments,
conceptual civil and electrical plans, capital and operational cost estimates, and studying
vertical wind profiles on site.
Using property boundary information and the wind resource data obtained for the site,
Black & Veatch developed project layouts at Solano 4 East and West, for the GE, Vestas,
and Siemens turbine options. Layouts were developed with the aid of the Openwind®
optimizer to maximize energy production based on changes in wind resource and wake
loss across the site and adherence to required setbacks dependent upon turbine height.
Turbine spacing was chosen in view of the rotor diameter of the turbine model and wind
resource with focus on maximizing use of existing roads and infrastructure to reduce
construction costs.
WTGs considered during the first phase of the study included use of GE Energy model
GE2.3-116 (turbine height of 138 meters) which is rated at a capacity of 2.3 MW. Under
the Reduced Turbine Height Alternative, a total of 27 WTGs would be placed on the
property (13 at Solano 4 east and 14 at Solano 4 west) in a configuration similar to that
of the proposed project. Total capacity for the Reduced Turbine Alternative would be 62
MW compared to the 91 MW for the proposed project.
The Reduced Turbine Height Alternative would attain most of the objectives identified in
Section 6.2.1, “Attainment of Project Objectives,” because it would involve construction
and operation of a wind energy facility. However, as noted above, even the larger
proposed project does not yield the full current unfulfilled need for solar energy in SMUD’s
service area, so a reduction in scale would need to be offset by an additional project or
projects. Moreover, the project objectives related to supporting California’s renewable
energy and greenhouse gas emission reduction laws and goals and SMUD Board
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Strategic Directive 9, would be achieved at a lesser degree under this alternative due the
reduced amount of renewable energy that would be generated compared to the project.
Environmental Analysis
Aesthetics
Under this alternative, the visible elements of the WTG facility would be reduced in height
(138 meters tall with hub height of 80 meters) compared to the proposed project which
could install 150 meter WTGs with a hub height of 105 meters. Smaller structures are less
visible at distance and are compatible with the surrounding wind energy projects that utilize
older, smaller WTGs. Under either development scenario, impacts to nighttime views would
be minimized through incorporation of ADLS technology that activates aircraft warning
lights only when an aircraft is detected. Therefore, overall visual impacts under this
alternative would be less than those of the project. (Less)
Air Quality
Selection of the Reduced Turbine Height Alternative would introduce 27 WTG compared
to the 22 WTG for the project. As such, all construction activities and resulting criteria air
pollutants would be similar to, but slightly greater than, those of the project.
Under either development scenario, construction activity would emit NOX and PM10 at
levels that could exceed YSAQMD and BAAQMD daily emissions thresholds for these
pollutants. Similar to the project, implementation of Mitigation Measure 3.2-1 would
reduce construction-related exhaust and dust emissions but not below the threshold and
this impact would remain at significant levels. On an operational basis, neither the
Proposed Project nor Reduced Turbine Height Alternative would conflict with an adopted
plan or policy adopted for the purpose of environmental protection. Thus, assuming the
implementation of Mitigation Measure 3.2-1, short-term construction air quality impacts
would be similar to, but slightly greater than, the project. (Similar, but slightly greater)
Biological Resources
The Reduced Height Alternative would result in construction of 27 smaller, WTGs than
the 22 WTGs proposed by the project. Therefore, the Reduced Turbine Height Alternative
would result in more ground disturbance than would the project. Placement of a greater
number of tall structures in the area may increase the chances for protected birds to hit
obstacles while flying. Direct and indirect effects to waters and jurisdictional resources
could result from grading, trenching, pile driving, and creation of impervious surface
adjacent to wetlands and non-wetland waters under either development scenario.
Potential indirect effects include potential changes in hydrology through modification of
surface flows or perched groundwater flows, penetration of the hardpan, shading of
wetlands, and reduced water quality caused by erosion and siltation or herbicide use
(chemical runoff or drift). Implementation of the mitigation measures identified in Section
3.3, “Biological Resources,” would apply to this alternative, but like the project, would not
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reduce impacts on biological resources to less-than-significant levels. Overall, impacts to
biological resources would be greater compared to the project. (Greater)
Archaeological, Historical, and Tribal Cultural Resources
Under this alternative, a greater number of WTGs would be constructed on the project
site. This alternative may result in greater disturbance to unknown archaeological sites
because additional roadways would be required to access the additional WTGs and more
foundations would be created compared to the project. Because earthwork and grounddisturbing activities would occur under this alternative, implementation of Mitigation
Measures 3.4-1, 3.4-2, and 3.4-3 would apply, and would reduce impacts to less-thansignificant levels. Overall, impacts under this alternative would be greater than those of
the project since more land disturbance would likely occur. (Greater)
Geology and Soils
Implementation of this alternative would involve grading and other ground-disturbing
activities similar to the project, but over a slightly larger footprint. Therefore, this
alternative would have similar impacts associated with geological hazards and soil
erosion compared to the project. Implementation of Mitigation Measures 3.5-1 through
3.5-3 would apply to this alternative, and would reduce these impacts to less-thansignificant levels. Overall, this alternative would result in more geology and soils impacts
compared to the project. (Greater, but no significant difference)
Greenhouse Gas Emissions and Energy
Under this alternative, a greater number of WTGs would be constructed on the project
site compared to the project. As such, all construction activities and resulting GHG
emissions would be similar to, but slightly greater than, the project. A reduction in the
annual generation capacity of the facility would also result in a reduction in avoided GHG
emissions. Thus, while this alternative would result in a slight reduction of constructionrelated GHG emissions, the reduction would be smaller than the amount of GHG avoided
emissions lost through the reduction of wind energy capacity compared to the proposed
project. Potential impacts of climate change on this alternative would be the same as the
project because the site would be unchanged in location and the same County policies
are in place to respond to the effects of climate change. Thus, GHG impacts under this
alternative would be less than significant. (Greater)
Hazards and Hazardous Materials
Implementation of this alternative would involve the storage, transport, and handling of
hazardous materials; exposure of or disturbance to contaminated soils or asbestos
containing materials; and exposure of people or structures to a significant fire risk, similar
to the project. Implementation of Mitigation Measures 3.7-1a through -1d, -2a through 2d, and -3a through -3c would apply to this alternative, and would reduce these impacts
to less-than-significant levels.
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The Reduced Turbine Height Alternative would introduce structures that exceed the 200
foot threshold. Both development scenarios would be subject to review by the FAA under
Part 77 and must implement lighting and other physical measures applied during this
process to avoid posing an obstacle to aviation by intruding into flight patterns or
interfering with operation of radar equipment. The FAA found the proposed project was
not a hazard to aviation, and while WTGs may be detected by radar sensors, this would
not cause an unacceptable adverse impact on ATC operations. The placement of more
WTGs on the project site may increase radar interference compared to the proposed
project as the density of WTGs is greater than for the project. Overall, the Reduced
Turbine Height Alternative may result in greater hazards or hazardous materials impacts
compared to the project. (Greater)
Hydrology and Water Quality
Implementation of this alternative would involve grading and movement of soil, which
could result in erosion and sedimentation, and discharge of other nonpoint source
pollutants in stormwater runoff that could degrade local water quality. Installation of the
WTGs under either development scenario would not alter existing onsite drainage
patterns. Implementation of Mitigation identified for the proposed project would reduce
these impacts to less-than-significant levels. Overall, this alternative would result in
similar hydrology and water quality impacts compared to the project. (Similar)
Land Use
The Reduced Turbine Height Alternative would be sited on land designated for
agricultural use. WTGs are permitted in the agricultural designation and would be
compatible with the existing grazing and farming occurring on neighboring parcels and no
conflicts with regulatory plans or policies adopted for the protection of environmental
resources would occur. Impacts under this alternative would be similar to those of the
project. (Similar)
Noise
The Reduced Turbine Height Alternative would require slightly more heavy truck trips to
deliver components to the site as more turbines would be placed on the site compared to
the project. As such, all construction activities would be slightly greater to the proposed
project and, therefore, construction noise impacts would be slightly greater. Under either
development scenario, noise impacts are less than significant, so the slight increase in
construction noise impacts is not substantially greater than those for the project.
Therefore, overall impacts under this alternative would be similar to those of the project.
(Similar)
Transportation and Traffic
The Reduced Turbine Height Alternative would require slightly more heavy truck trips
needed to haul more WTGs than those for the project. Operational trips would be similar

Page 6-10

Solano 4 Wind Project EIR

July 2019

since the O&M activity would not change. As such, all construction activities would be
similar but slightly greater to the proposed project and, therefore, construction-related
increases to vehicle traffic on the surrounding roadway network and resulting degradation
of pavement conditions would be similar. Implementation of Mitigation Measures 3.10-2a
and -2b would apply to this alternative, and would reduce these impacts to less-thansignificant levels. Overall, this alternative would result in similar transportation and traffic
impacts compared to the project. (Similar)

6.4

Comparison of Alternatives

Table 6-1 summarizes the environmental analyses provided above for the project
alternatives.
Table 6-1

Comparison of the Environmental Impacts of the Alternatives in Relation
to the Project
Project

No Project
Alternative

Reduced Turbine
Height Alternative

Aesthetics

Less than significant (with mitigation)

Less

Less

Air Quality

Significant and unavoidable

Less

Similar

Biological Resources

Less than significant (with mitigation)

Less

Greater

Archaeological, Historical, and
Less than significant (with mitigation)
Tribal Cultural Resources

Less

Greater

Geology and Soils

Less than significant (with mitigation)

Less

Greater

Greenhouse Gas Emissions
and Energy

Less than significant

Greater

Greater

Hazards and Hazardous
Materials

Less than significant (with mitigation)

Greater

Greater

Hydrology and Water Quality

Less than significant (with mitigation)

Less

Similar

Land Use

Less than significant

Similar

Similar

Noise

Less than significant (with mitigation)

Less

Similar

Transportation and Traffic

Less than significant (with mitigation)

Less

Similar

Resource Area

Source: Compiled by AECOM in 2019

6.5

Environmentally Superior Alternative

CCR Section 15126.6 suggests that an EIR should identify the “environmentally superior”
alternative. “If the environmentally superior alternative is the ‘no project’ alternative, the
EIR shall also identify an environmentally superior alternative among the other
alternatives.”
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The No Project Alternative is the environmentally superior alternative, as all of the
significant impacts of the project would be avoided. However, the No Project Alternative
would not meet any of the project objectives because a wind energy facility would not be
constructed on the project site.
The Reduced Turbine Height Alternative would result in the introduction of WTGs on the
property that could result in significant impacts to biological resources, including specialstatus species and their habitat. Because this alternative would involve construction of a
greater number of WTGs compared to the project, all construction activities and resulting
impacts associated with air quality, GHG emissions, and transportation and traffic be
similar to, or slightly greater than, the project. The GHG emissions that would be reduced
from lesser construction would not be sufficient to offset the avoided GHG emissions
associated with less capacity (assuming this capacity is otherwise provided by a nonrenewable resource). Further, because this alternative would be constructed on the
project site, impacts associated with aesthetics; archaeological, historical, and tribal
cultural resources; geology and soils; hazards and hazardous materials; and hydrology
and water quality would be similar to, or slightly greater than, the project.
This alternative would meet most of the project objectives. However, reducing the height
of the WTGs would result in a project that produces a smaller amount of energy (62 MW
compared to the 92 MW for the proposed project) at a higher price. This would result in
reduced ability to comply with California’s renewable energy and greenhouse gas
emission reduction laws and goals and SMUD Board Strategic Directive 9. For these
reasons, the proposed project is the environmentally superior alternative.
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1. Introduction
Sacramento Municipal Utility District (SMUD) is proposing to construct and operate the Solano 4 Wind Project
(Project). The repower Project would involve the decommissioning of existing wind turbine generators (WTGs),
construction and operation of new WTGs, an associated electrical collection system, and access roads, along with
minor upgrades to the existing Russell Substation. As the Lead Agency, SMUD is preparing a draft environmental
impact report (EIR) for the project to satisfy the requirements of the California Environmental Quality Act (CEQA)
(Public Resources Code Section 21000 et seq.).
SMUD issued a notice of preparation (NOP) of a draft EIR for the project on January 9, 2019 (Appendix A), and held
two scoping meetings in Rio Vista, Solano County on January 22, 2019. The NOP was distributed to the State
Clearinghouse and was noticed in the Sacramento Bee and the River News-Herald newspapers. The State CEQA
Guidelines provide a 30-day period for responsible and trustee agencies to respond to an NOP and must provide
specific detail about the scope and content of the environmental information to be included in the EIR (Section
15082[b]). CEQA also requires lead agencies to hold at least one scoping meeting if a project is of statewide,
regional, or areawide significance (Section 21083.9[a] [2]).
SMUD received comments from multiple sources in response to the NOP including cards submitted at the scoping
meeting, letters submitted via US postal service, and via email. The purpose of this report is to document the
comments received and identify topics or issues of concern raised by responsible agencies, trustee agencies, and the
public during the 30-day scoping period (January 9 – February 8, 2019). SMUD will consider all comments received
during the scoping process and address those pertaining to environmental issues when preparing the Draft EIR.
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2. Scoping Meetings
SMUD held two scoping meetings to inform interested parties about the proposed project, and receive comments on
the scope and content of the draft EIR. These meetings were held from 4–5 pm (Agency) and 6–7 pm (Public), on
Tuesday, January 22, 2019, at the Rio Vista Veterans Memorial Building, 610 St. Francis Way, Rio Vista, CA. Five
interested individuals attended the meetings. Attendees were asked to sign in (see sign-in sheet in Appendix B) and
provide contact information if they wished to receive future updates on the project.
The format of the meetings was similar to that of other public infrastructure projects. Large “story boards” were placed
around the room depicting the project location, development footprint, haul route for delivery of components, and a
CEQA process flowchart. This format allowed for one-on-one discussions between interested parties, SMUD
representatives and AECOM personnel. Appendix C presents the seven story boards.

2.1.1 Public Comments
Meeting attendees engaged with SMUD and AECOM representatives, providing comments and asking questions.
Comment cards (Appendix D) were available at the scoping meeting; two comment cards were submitted and
included in Tables 1 and 2.
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3. Written Comments
This section provides a synopsis of the written comments received during the 30-day NOP public comment period. A
total of seven comment letters were received. Table 1 provides a list of persons who submitted comments on the
NOP.
Table 1. List of Written Comments

Commenter

Affiliation

Date

State Clearinghouse

Office of Planning and Research (OPR)

January 9, 2019

Charlene Wardlow

California Department of Conservation

February 1, 2019

Sharaya Sousa

Native American Heritage Commission

January 25, 2019

Matthew Jones

Yolo-Solano Air Quality Management District

January 11, 2019

Jeff Henderson

Delta Stewardship Council

February 6, 2019

Jordan Hensley

Central Valley Water Quality Control Board

February 1, 2019

Gregg Erickson

California Department of Fish and Wildlife

February 7, 2019

Robert Perlmutter

Shute, Mihaly & Weinberger LLP

February 8, 2019

Richard Anderson

Esperson Ct.

January 22, 2019

Albert Medvitz

McCormack Shup & Graik

January 22, 2019

Table 2 provides a summary of the written comments and the sections of the draft EIR in which SMUD will include
relevant information. The comments have been paraphrased for brevity. Some comments provided information that is
not directly related to CEQA and the scope of the draft EIR. This information was not included. Furthermore, the
comments included in the table may not be directly addressed in the draft EIR. For example, a few comments
provided project suggestions that may not be addressed until project design. Appendix E presents copies of the
comment letters.
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Table 2. Synopsis of Written Comments

Comment Synopsis

EIR Section(s) that will
Address the Comment

AGENCY COMMENTS
Charlene Wardlow, California Department of Conservation, Division of Oil, Gas and Geothermal Resources
The commenter notes that there are six abandoned gas wells within the project boundaries and
recommends that turbines be sited more than 300 feet from the wells because of potential dangerous
issues that might arise from conflict between the turbines and abandoned wells. The commenter
recommends that access to wells be maintained and states that the Division may require reabandonment of any well that is hazardous or that poses a danger.

Hazards and Hazardous
Materials

Sharaya Sousa, Native American Heritage Commission
The commenter explains additional requirements added to CEQA associated with Assembly Bill (AB 52) Archeological, Historical,
and Tribal Cultural
and provisions imposed by Senate Bill (SB) 18. The commenter further describes related tribal
Resources
consultation and environmental analysis requirements. The commenter also describes the Native
American Heritage Commission’s recommendations for cultural resources assessments.
Matthew Jones, Yolo-Solano Air Quality Management District
The commenter remarks that the Northeastern portion of the project site falls within the Yolo-Solano Air
Quality Management District (YSAQMD), while the southwestern portion is within the Bay Area Air
Quality Management District. The commenter recommends that the air quality analysis include an
evaluation of truck traffic that would result from the project, specifically whether this traffic would result
in impacts to nearby sensitive receptors.

Air Quality

Jeff Henderson, Delta Stewardship Council
The commenter states that the proposed project may meet the definition of “covered action” as
described in the Delta Plan and as such will need to file a Certification of Consistency with the Plan. The
comment letter also includes policies that may apply to the proposed project, such as the need for
mitigation and avoidance of introduction of invasive species.

Hydrology and Water
Quality, Biological
Resources, Cumulative
Impacts

Jordan Hensley, Central Valley Water Quality Control Board
The commenter notes that the project’s environmental document should evaluate potential impacts to
surface and groundwater and that SMUD must obtain coverage under the Construction General Permit
and prepare a Storm Water Pollution Prevention Plan. SMUD is also responsible for development of
best management practices (BMPs) under the Municipal Separate Storm Sewer System (MS4) permit
and Industrial Storm Water General Permit. The commenter indicates that the project would require
Water Quality Certification (Section 401 Clean Water Act [CWA]) as well as coverage by the General
Order or Waiver if dewatering is needed.

Hydrology and Water
Quality

Gregg Erickson, California Department of Fish and Wildlife
Project Description,
The commenter requests that the EIR contain certain components such as information on the number,
size and locations of the proposed wind turbines, construction schedule, etc. The commenter goes on to Biological Resources
enumerate the special status species that are known to occur, or have the potential to occur in the
project area and indicates that the document should include baseline habitat assessments for such
species, including field surveys. The commenter also notes the need to evaluate direct and indirect
impacts, temporary and permanent, of the proposed project.
Robert Perlmutter, Shute, Mihaly & Weinberger LLP
The commenter, writing on behalf of the Solano County Airport Land Use Commission (ALUC),
indicates that ALUC disagrees with SMUD’s characterization of the proposed work and the assertion
that the project does not require ALUC approval. The ALUC intends to require SMUD to seek a
consistency determination.

Project Description,
Hazards and Hazardous
Materials, Land Use

Richard Anderson
The commenter requested that SMUD limit the use of recycled concrete “for subsurface only”, noting
the dust contamination used in concrete.*

Air Quality

Albert Medvitz, McCormack Shup & Graik
The commenter asked that the document address effects on bats, increase/decrease in raptor
mortalities and indicated that extended effects on local small mammals and insects need to be
addressed. The commenter also stated that night lighting is an anathema to many in locality and that
“lighting” must be modified: no strobe lights, blinking red lights are anathema. The commenter further
indicated that energy extraction changes local temperatures; “effects on microclimate, tule fog and
suggested that solar should be built in an urban environment. Other interested parties added were
Rachel Long, UCCE Pest Management, Yolo Solano*
*Please note that this comment is paraphrased from comment card.
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4. Scope of the Environmental Impact
Report
SMUD has determined that a draft EIR should be prepared to evaluate the potential environmental impacts of the
Solano 4 Wind Energy Project. As required by CEQA, the draft EIR will describe existing conditions and evaluate the
potential direct, indirect, and cumulative environmental effects of the proposed project and a reasonable range of
alternatives, including the no-project alternative. The draft EIR will also identify feasible mitigation measures, if
available, to reduce potentially significant impacts. Topics to be evaluated in the draft EIR include:
•

Aesthetics

•

Hazards and Hazardous Materials

•

Air Quality

•

Hydrology and Water Quality

•

Biological Resources

•

Land Use

•

Archaeology, Historical, and Tribal Cultural Resources

•

Noise

•

Geology and Soils

•

Transportation and Traffic

•

Greenhouse Gas Emissions and Energy
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Appendix A Notice of Preparation
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NOTICE OF PREPARATION
OF AN ENVIRONMENTAL IMPACT REPORT
Date: January 9, 2019
To: Agencies and Interested Parties
Lead Agency: Sacramento Municipal Utility District
6201 S Street, MS H201
Sacramento, CA 95817
Contact: Ammon Rice at (916) 732-7466
Subject: Notice of Preparation of a Draft Environmental Impact Report
Review Period: January 9, 2019 to February 8, 2019
Sacramento Municipal Utility District (SMUD) is proposing to construct the Solano 4 Wind
Project (Project). The repower Project would involve the decommissioning of existing wind
turbine generators (WTGs), construction and operation of new WTGs, an associated electrical
collection system, and access roads, along with minor upgrades to the existing Russell
Substation. SMUD plans to prepare an environmental impact report (EIR) for the Project to
satisfy the requirements of the California Environmental Quality Act (CEQA) (Public Resources
Code [PRC] Section 21000 et seq.), and will serve as the lead agency for CEQA compliance.
Purpose of Notice: In accordance with the State CEQA Guidelines (14 California Code of
Regulations [CCR] Section 15082), SMUD has prepared this notice of preparation (NOP) to
inform agencies and interested parties that an EIR will be prepared for the above-referenced
Project. The purpose of an NOP is to provide sufficient information about the Project and its
potential environmental impacts to allow agencies and interested parties the opportunity to
provide a meaningful response related to the scope and content of the EIR, including mitigation
measures that should be considered and alternatives that should be addressed (State CEQA
Guidelines 14 CCR Section 15082[b]).
Project Location: The Project site is within the Montezuma Hills Wind Resource Area
(MHWRA) in southern Solano County. The MHWRA lies north of the confluence of the
Sacramento and San Joaquin rivers and southwest of the city of Rio Vista (Exhibit 1).
The Project site comprises two areas owned by SMUD, Solano 4 East and Solano 4 West,
which total 2,237 acres. Solano 4 East is approximately 3.5 miles southwest of Rio Vista and
Solano 4 West is adjacent to the Sacramento–San Joaquin Delta near the town of Collinsville
(Exhibit 2). State Route 12 provides regional access to the Project area. Montezuma Hills Road
via Birds Landing Road provides local access to Solano 4 East, while Collinsville Road via
Shiloh Road provides local access to Solano 4 West.

Exhibit 1 Regional Location
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Environmental Setting: The Project area is located within the 35,700 acres MHWRA. Ten
separate wind energy facilities (including SMUD’s existing three Solano Wind Project phases)
currently operate in the MHWRA. The MHWRA has a long and continued history of farming and
ranching.
The Project area is designated for agricultural use and leased for dryland farming and grazing.
The water-dependent industrial zoning of the MHWRA and the properties’ covenants,
conditions, and restrictions preclude most types of development in the MHWRA.
Grassland is the dominant vegetation on the Project site, which is mostly treeless, and supports
limited wetlands or other distinctive biological communities. Varied shrub vegetation is present
only in the drainage swales and around existing and abandoned settlements. Marsh vegetation
is present in some of the shallow sloughs, which drain portions of the Project area into the
Sacramento River to the south.
Solano 4 East is dominated by nonnative grasslands used for seasonal livestock grazing.
Solano 4 East currently supports 23 Vestas V-47 WTGs, gravel pads and roads, underground
collection lines, and pad-mounted transformers.
Solano 4 West is dominated by nonnative grasslands. Solano 4 West formerly supported 59
Kenetech KCS-56 WTGs owned by EDF Renewable Energy, and contains gravel access roads,
and underground collection lines associated with this earlier wind development project.
Project Objectives: The Solano 4 Wind Project would repower renewable wind resources
within the MHWRA to generate and deliver the maximum feasible quantity of renewable energy
to the electric grid, to achieve the objectives listed below.
•

Contribute to a diversified energy portfolio that will reduce SMUD’s exposure to price
volatility associated with electricity and natural gas, and aid in the continued improvement of
air quality in the Sacramento air basin by decreasing reliance on fossil fuel combustion for
the generation of electricity.

•

Assist SMUD in achieving the Board of Directors’ directive of using dependable renewable
resources to meet 50% of SMUD’s load by 2030. This goal is consistent with Senate Bill
(SB) 350, which was signed into law in 2015.

•

Support SMUD’s ability to meet the SB100 goals of a 100% clean energy portfolio by 2045.

•

Develop an economically feasible wind Project that will produce a reliable supply of up to 92
megawatts (MW) of electrical capacity.

•

Promote the long-term viability of agricultural use within the Montezuma Hills.

Project Description: With the Solano 4 Wind Project, SMUD would construct up to 22 new
WTGs. Of these new WTGs, up to 10 would be constructed in Solano 4 East and up to 12 in
Solano 4 West. Individual WTGs would have a maximum height of 492 to 590 feet (150 to 180
meters) and a maximum rotor diameter of 446 to 492 feet (136 to 150 meters). Associated
access roads and collection lines would be installed to support the new WTGs.
The proposed Project would have a net energy production capacity of up to 92 MW, resulting in
a net increase in capacity at the Solano Wind Project from the existing 230 MW to 307 MW
(factoring in the elimination of 15 MW from the current Phase 1 development within Solano 4
East). Power generated by the new WTGs would be transmitted to the existing Russell
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Substation on Montezuma Hills Road from new, underground electrical cable placed in a
conduit within the “Home Run” alignment extending from Solano 4 East and West to the Russell
Substation. The power would be distributed from the substation via the adjacent Birds Landing
Switching Station through the existing 230 kilovolts (kV) Vaca–Dixon–Contra Costa
transmission line (two circuits), which run through the MHWRA (Exhibit 2). Approximately 17
miles of trenching would be required to install the collection and home run lines.
Existing public and new private roads would be used to transport equipment and WTG
components to the Solano 4 Project site, and to provide access to the WTGs and other facilities
for routine operation and maintenance (O&M). WTG components would likely be transported by
rail, offloaded to a yard and loaded on flatbed trucks. The WTG components would be
transported to the Project site via State Route 12 east. Based on existing roadway geometrics,
WTG blades would likely be transported to Solano 4 West via State Route 12 east, then south
on Shiloh Road to Collinsville Road, and east on Talbert Lane or Stratton Lane. Trucks
delivering WTG components to Solano 4 East and West may take Birds Landing Road south to
Montezuma Hills Road or Collinsville Road to reach the project (Exhibit 3). To transport the
WTG blades to Solano 4 East, an alternative route to Montezuma Hills Road from Birds Landing
Road may be used which consists of a road through private land adjacent to Solano 4 East. It
may be necessary to improve existing public roads or utilize areas adjacent to the roads during
construction to accommodate transportation of material. These improvements could be
temporary or permanent depending on the agreement. If such improvements are required,
SMUD would consult with the Solano County Public Works and Building divisions, as needed.
Potential Environmental Effects: Pursuant to Section 15064 of the State CEQA Guidelines,
the discussion of potential Project effects on the environment in the EIR will concentrate on
those impacts that SMUD has determined may be potentially significant. The detailed analysis
will evaluate project effects and identify feasible and practicable mitigation measures to reduce
any identified significant or potentially significant impact. The EIR will describe a range of
reasonable alternatives to the proposed project that are capable of meeting most of the project’s
objectives, and that would avoid or substantially lessen any of the significant effects of the
project, consistent with State CEQA Guidelines Section 15126.6. The EIR will also evaluate the
cumulative impacts of the project when considered in conjunction with other related past,
present, and reasonably foreseeable future projects.
SMUD anticipates that the project could result in potentially significant environmental impacts in
the following resource areas, which will be evaluated in the EIR:
•

Aesthetics: The Project is proposed in the Montezuma Hills, an agricultural landscape
dominated by a series of smooth rolling, contoured hills of uniform character. Large-scale
transmission towers and WTGs are established landscape elements within the Montezuma
Hills viewshed. Highway 160 from the Contra Costa County line to south Sacramento is an
officially designated state scenic highway. The route passes within 2 miles of Solano 4 East
on the opposite bank of the Sacramento River, and the project could affect views from this
state scenic corridor. The EIR will characterize the visual setting through use of photographs
and review of regional and local plans and policies directed toward protection of scenic
resources. Photo-realistic visual simulations will be used to depict future views with project
conditions in support of the impact analysis on scenic resources and vistas. Mitigation and
avoidance measures will be identified as needed.
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•

Air Quality: The Bay Area Air Quality Management District (BAAQMD) is responsible for
meeting ambient air quality standards in the Project area. The District operates a series of
monitoring stations to ensure federal and state ambient air quality standards are met, and
prepares Air Quality Attainment Plans that contain policies designed to achieve compliance
with standards that are exceeded.
The Draft EIR will consider direct and indirect impacts to regional and local air quality
resulting from project construction and operation. Emissions of criteria air pollutants will be
estimated using methodology approved by the BAAQMD and quantified by the CalEEMod
computer model developed by the California Air Resources Board. The Draft EIR will
evaluate Project consistency with adopted plans and policies intended to address regional
air quality.

•

Biological Resources: The Project area has been disturbed by ongoing agricultural
operations occurring over many decades. Non-native annual grassland is the dominant
vegetation type found on the Project site, which is mostly treeless. Construction and
operation of the Project would require ground disturbance associated with placement of
foundations for the WTGs, grading for access roads, and trenching for the collection lines
and Home Run lines to the Russell Substation.
The EIR will describe the Project area’s plant communities and associated wildlife species,
and sensitive biological resources known to or with the potential to occur at the property.
The EIR will consider both temporary disturbances and permanent losses of habitats and
wildlife corridors; temporary disturbances or permanent losses of special-status plant
species; and construction disturbances or other impacts on special-status terrestrial and
aquatic species. The EIR will also consider operational impacts of the project on migratory
and resident birds and bats, including golden eagles.

•

Cultural Resources: The EIR will identify and analyze impacts of the proposed Project on
cultural and tribal cultural resources. SMUD will also consult with representatives of Native
American tribes in compliance with Assembly Bill (AB) 52.

•

Geology and Soils: The EIR will consider Project exposure to the effects of seismicity
including ground shaking, suitability of soils to support project components, and the potential
for construction activity to result in wind or water driven erosion of soils. Best Management
Practices typically included in the Storm Water Pollution Prevention Plan to avoid or lessen
soil erosion will be described.

•

Greenhouse Gas Emissions (GHG): The Planning and Climate Protection Division of
BAAQMD oversees the Air District’s Climate Protection Planning Program. The goal of this
program is to reduce greenhouse gas emissions in the Bay Area. BAAQMD has established
GHG reduction goals, included in the 2017 Clean Air Plan, and works with local
governments to reduce GHG emissions.
Implementation of the Project would contribute towards renewable energy goals by
replacing energy generated by power plants that burn fossil fuels with electricity generated
by wind power. Therefore, long-term operational impacts would be beneficial. The EIR will
discuss project consistency with California’s GHG reduction goals, recommendations
contained in the AB 32 Scoping Plan, and SB 100 that establishes a renewable energy goal
of 60% by 2030, and a 100% clean energy threshold by 2045.
In the short term, construction activity associated with the Project would temporarily increase
greenhouse gas emissions due to mobile emissions from construction worker commute
trips, truck haul trips, and equipment (e.g., excavators, graders). Project operation would
also require vehicle trips associated with maintenance activity and employees traveling to
and from the property, which would generate GHG emissions. The EIR will quantify
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construction and operation related emissions of GHG using CalEEMod and compare these
estimates against Greenhouse Gas Emission Thresholds adopted by BAAQMD in the 2017
CEQA Air Quality Guidelines.
•

Hazards and Hazardous Materials: The EIR will assess whether project operation would
interfere with visual or electronic communications and if the height of proposed WTGs are
consistent with the height restriction, lighting standards and procedures set forth in Federal
Aviation Regulations Part 77. This section of the EIR will also address the potential for
operation of the WTGs to create interference with signals from radar systems at nearby
airfields or otherwise create conditions for accidental aircraft collisions. The EIR will also
describe the storage, handling, and application practices of hazardous materials, and will
review the hazards of permitting new and wind energy activities in areas of wildland fire risk.

•

Hydrology and Water Quality: The study area is located near the boundary between the
Lower Sacramento and Suisun Bay watersheds. There are several wetlands in the study
area found along seasonally flooded drainage bottoms. The EIR will identify and analyze
impacts of the project on hydrology and water quality in the area including potential for
placing structures in a flood hazard zone or causing flooding conditions downstream of the
site. Drainages or wetlands within the project boundaries that are not fenced could be
subject to disturbance during construction of the project. To support the EIR, a delineation of
wetlands and waters of the U.S. will be conducted to determine jurisdictional features on the
Project site.

•

Land Use: SMUD has met with Solano County staff members, Air Port Land Use
Commission members, and Travis Air Force Base (Travis AFB) representatives regularly
over the last several years to keep them apprised of SMUD’s plans to repower the Solano
Wind Project. The Solano County Airport Land Use Commission (ALUC) has adopted the
Travis AFB Land Use Compatibility Plan (LUCP; Solano County 2015), which provides
regulations to ensure land use compatibility within the vicinity of the AFB. Although SMUD,
as a local agency, is not required to obtain ALUC approval for the development of their
electrical generation facilities such as the Project, SMUD chose to foster collaboration by
participating in the County and ALUC efforts. The focus of SMUD’s efforts was to provide
analysis and information to support the Travis AFB LUCP Update adopted by the ALUC in
October 2015. The LUCP policy addresses wind turbine facilities and uses a line of sight
analysis for proposed turbines over 100 feet in height AGL to determine how wind
development affects the Travis AFB digital airport surveillance radar (DASR). The Solano 4
Wind Project would be constructed and operated in accordance with Federal Aviation
Administration (FAA) rules for structural lighting, locations, and height. Specific requirements
for the Project would be followed as required for compliance with the FAA determinations
based on the WTG heights and site-specific conditions.

•

Noise: The Project site lies in an undeveloped area of the county where noise levels are
very low, limited to noise from cattle grazing, occasional vehicles, and operation of existing
WTGs. The EIR will identify and analyze impacts of the Project on ambient noise levels, with
emphasis on changes experienced by noise-sensitive receptors.

•

Transportation/Traffic: The roadway network in the unincorporated parts of the county is
primarily rural in character, serving small communities through a system of federal and state
freeways and highways, county roads (including arterials, collectors, and local streets), and
private roads. The EIR will identify and analyze impacts of the Project on the circulation
system.

SMUD anticipates that the project will not result in significant environmental impacts in the
following resource areas, which will not be further evaluated in the EIR: agriculture and forest
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resources, mineral resources, population and housing, public services, and recreation. An Initial
Study will be included as an appendix to the EIR, which will include brief explanations as to why
significant impacts to these resources are not anticipated.
Potential Approvals and Permits Required: Elements of the project could be subject to
permitting and/or approval authority of other agencies. As the lead agency pursuant to CEQA,
SMUD is responsible for considering the adequacy of the EIR and determining if the project
should be approved. Other potential permits required from other agencies could include:
Federal
•

U.S. Army Corps of Engineers: Compliance with Section 404 of the Clean Water Act for
discharge of fill to Waters of the U.S.

•

U.S. Environmental Protection Agency: Concurrence with Clean Water Act Section 404
permit.

•

U.S. Fish and Wildlife Service: Compliance with Section 7 of the federal Endangered
Species Act (ESA).

State
•

California Department of Fish and Wildlife: Compliance with the California ESA, potential
permits under Section 2081 of the Fish and Game Code if take of listed species is likely to
occur, and Section 1602 streambed alteration agreement if any construction activities occur
within the bed or bank of adjacent waterways.

•

California Department of Transportation: Encroachment permit and/or transportation
management plan.

•

California State Office of Historic Preservation: Compliance with Section 106 of National
Historic Preservation Act (in coordination with U.S. Army Corps of Engineers [USACE]).

•

Regional Water Quality Control Board: National Pollutant Discharge Elimination System
(NPDES) construction stormwater permit (Notice of Intent to proceed under General
Construction Permit) for disturbance of more than 1 acre, discharge permit for stormwater,
and Clean Water Act Section 401 water quality certification or waste discharge
requirements.

Document Availability: The NOP is available for public review on SMUD’s website:
https://www.smud.org/en/about-smud/company-information/document-library/CEQAreports.htm. Printed copies of the NOP are also available for public review at the following
locations:
Sacramento Municipal Utility District
Customer Service Center
6301 S Street
Sacramento, CA 95817
Sacramento Municipal Utility District
East Campus Operations Center
4401 Bradshaw Road
Sacramento, CA 95827
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Public Scoping Meeting: A public scoping meeting will be conducted by SMUD to inform
interested parties about the project, and to provide agencies and the public with an opportunity
to provide comments on the scope and content of the EIR. The meeting time and location are as
follows:
Agency Scoping Meeting
January 22, 2019
Time: 4:00 – 5:00 p.m.
Location: Rio Vista Veterans Memorial Bldg.
Address: 610 St. Francis Way, Rio Vista, CA 94571
Public Scoping Meeting
January 22, 2019
Time: 6:00 – 7:00 p.m.
Location: Rio Vista Veterans Memorial Bldg.
Address: 610 St. Francis Way, Rio Vista, CA 94571
Comment Period: Agencies and interested parties may provide SMUD with written comments
on topics to be addressed in the EIR for the project. Comments can be provided anytime during
the NOP review period, but must be received by 5:00 p.m. on February 8, 2019. Please send all
comments, with appropriate contact information, to the following address:
Ammon Rice
Sacramento Municipal Utility District
Environmental Management
6201 S Street, MS H201
Sacramento, CA 95817
Ammon.Rice@smud.org
All comments on environmental issues received during the public comment period will be
considered and addressed in the Draft EIR, which is anticipated to be available for public review
in Spring 2019.
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Appendix B Scoping Meeting Sign-in
Sheets

Scoping Summary
Solano 4 Wind Energy Project

AECOM

Appendix C Scoping Meeting Story
Boards

Scoping Summary
Solano 4 Wind Energy Project

AECOM

Welcome to the
Solano 4 Project
Public Scoping Meeting

Project Description
• As part of efforts to continue providing clean, reliable
energy, SMUD is planning a new project at our Solano
Wind Farm

– Located on SMUD owned land in the Collinsville-Montezuma Hills
Wind Resource Area in Solano County
– Includes decommissioning of existing wind projects and new
construction and operation of up to 22 new wind turbines
– Electricity generated will add up to 92 megawatts (MW) of capacity,
bringing SMUD’s Wind Farm’s production to 307 MW
– Output from the project will be delivered to the electric grid through
the existing Russel Substation
– Power generated will count toward the State of California’s
Renewable Portfolio Standard, helping SMUD reach 60%
renewable energy by 2025

Project Location

Transport Routes

California Environmental Quality Act
(CEQA) Process Flowchart
Project Under CEQA?
Draft Mitigated Negative
Declaration (MND)

Review for Exemption
Initial Study (IS)

Respond to Comments/
Final MND

Environmental Impact
Report (EIR)
Notice of Preparation (NOP)
30 Day Scoping Period

Board Approval Meeting

NOP Responses

30 Day Public Review

Draft EIR
Notice of Determination
30 Day Statute of
Limitations

45 Day Public Review
Respond to Comments
Final EIR
Board Approval Meeting

Statutory or Categorical
Exemption
Notice of Exemption
35 Day Statute of
Limitations

Public Comments
You can submit a public comment tonight or by Friday,
February 8, 2019.
• To submit a comment today:
Please write a comment on a comment card
• To submit a comment later, mail or email your comment to:
Ammon Rice
Sacramento Municipal Utility District
Environmental Management
6201 S Street, MS H201
Sacramento, CA 95817
ammon.rice@smud.org

Appendix D Comment Cards

Scoping Summary
Solano 4 Wind Energy Project

AECOM

Appendix E Comment Letters

Scoping Summary
Solano 4 Wind Energy Project

AECOM

Gavin Newsom, Governor
David Bunn, Director

February 1, 2019
State Clearinghouse
State.Clearinghouse@opr.ca.gov
PO Box 3044
Sacramento, CA 95812-3044
CEQA Project: SCH #2019012016
Lead Agency: Sacramento Municipal Utility District
Project Title: Solano 4 Wind Project
____________________________________________________________________________
The Division of Oil, Gas, and Geothermal Resources (Division) oversees the drilling, operation,
maintenance, and plugging and abandonment of oil, natural gas, and geothermal wells. Our
regulatory program emphasizes the wise development of oil, natural gas, and geothermal
resources in the state through sound engineering practices that protect the environment,
prevent pollution, and ensure public safety. Northern California is known for its rich gas fields.
Division staff have reviewed the documents depicting the proposed project.
The Sacramento Municipal Utility District is considering approval of a plan for a wind farm
shown on the attached Well Location Map. The attached map shows the known wells located
within a quarter-mile of the project area. Twelve gas wells are within a quarter-mile of the
project area. All are abandoned. Note that the Division has not verified the actual locations of
the wells nor does it make specific statements regarding the adequacy of abandonment
procedures with respect to current standards. Of these wells, six are within the project
boundaries. For future reference, you can review wells located on private and public land at
the Division's website: https://maps.conservation.ca.gov/doggr/wellfinder/#close.
Based on our review of available data, no impact to known gas wells is likely. However, note
that no specific information regarding turbine locations was given; it would be advisable to
locate turbine towers more than 300 feet from the likely locations of the known wells to minimize
interference of the 246-foot turbine blades with potential future drilling should the pre-existing
wells require remedial action. Further, it would be advisable to verify locations of the known
wells prior to construction of any nearby turbine.
The local permitting agencies and property owner should be aware of, and fully understand, that
significant and potentially dangerous issues may be associated with development near oil and
gas wells. These issues are non-exhaustively identified in the following comments, and are
provided by the Division for consideration by the local permitting agency, in conjunction with the
property owner and/or developer, on a parcel-by-parcel or well-by-well basis. As stated above,
the Division provides the above well review information solely to facilitate decisions made by the
local permitting agency regarding potential development near a gas well.
1. It is recommended that access to a well located on the property be maintained in the event
re-abandonment of the well becomes necessary in the future. Impeding access to a well
could result in the need to remove any structure or obstacle that prevents or impedes
State of California Natural Resources Agency | Department of Conservation
Northern District, 801 K Street, MS 18-05, Sacramento, CA 95814
conservation.ca.gov | T: (916) 322-1110 | F: (916) 323-0424

CEQA Project SCH #2019012016
February 1, 2019
Page 2
access. This includes, but is not limited to, buildings, housing, fencing, landscaping, trees,
pools, patios, sidewalks, and decking.
2. Nothing guarantees that a well abandoned to current standards will not start leaking oil,
gas, and/or water in the future. It always remains a possibility that any well may start to
leak oil, gas, and/or water after abandonment, no matter how thoroughly the well was
plugged and abandoned. The Division acknowledges that wells abandoned to current
standards have a lower probability of leaking oil, gas, and/or water in the future, but makes
no guarantees as to the adequacy of this well’s abandonment or the potential need for
future re-abandonment.
3. Based on comments 1 and 2 above, the Division makes the following general
recommendations:
a. Maintain physical access to any gas well encountered.
b. Ensure that the abandonment of gas wells is to current standards.
If the local permitting agency, property owner, and/or developer chooses not to follow
recommendation “b” for a well located on the development site property, the Division
believes that the importance of following recommendation “a” for the well located on the
subject property increases. If recommendation “a” cannot be followed for the well located
on the subject property, then the Division advises the local permitting agency, property
owner, and/or developer to consider any and all alternatives to proposed construction or
development on the site (see comment 4 below).
4. Sections 3208 and 3255(a)(3) of the Public Resources Code give the Division the authority
to order the re-abandonment of any well that is hazardous, or that poses a danger to life,
health, or natural resources. Responsibility for re-abandonment costs for any well may be
affected by the choices made by the local permitting agency, property owner, and/or
developer in considering the general recommendations set forth in this letter. (Cal. Public
Res. Code, § 3208.1.)
5. Maintaining sufficient access to a gas well may be generally described as maintaining “rig
access” to the well. Rig access allows a well servicing rig and associated necessary
equipment to reach the well from a public street or access way, solely over the parcel on
which the well is located. A well servicing rig, and any necessary equipment, should be
able to pass unimpeded along and over the route, and should be able to access the well
without disturbing the integrity of surrounding infrastructure.
6. If, during the course of development of this proposed project, any unknown well(s)
is/are discovered, the Division should be notified immediately so that the newlydiscovered well(s) can be incorporated into the records and investigated. The
Division recommends that any wells found in the course of this project, and any
pertinent information obtained after the issuance of this letter, be communicated to
the appropriate county recorder for inclusion in the title information of the subject
real property. This is to ensure that present and future property owners are aware
of (1) the wells located on the property, and (2) potentially significant issues
associated with any improvements near oil or gas wells.
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Mr. Ammon Rice
Sacramento
Municipal Utility District
6201 S Street, MS H201
Sacramento,
CA 95817
Dear Mr. Rice:
Subject:

Solano 4 Wind Project, Notice of Preparation
Report, SCH #2019012016,
Solano County

of a Draft Environmental

The California Department of Fish and Wildlife (CDFW) reviewed the
(NOP) of a draft Environmental
Impact Report (EIR) provided for the
(Project) located at an unnamed address within the Montezuma Hills
(MHWRA) in southern Solano County. The MHWRA lies north of the
Sacramento and San Joaquin rivers and southwest of the City of Rio
access roads at Collinsville Road and Birds Landing Road. The NOP
on January 22, 2019.

Impact

Notice of Preparation
Solano 4 Wind Project
Wind Resource Area
confluence of the
Vista, with the closest
was received in our office

CDFW is a Trustee Agency with responsibility
under the California Environmental
Quality Act
(CEQA) §15386 for commenting
on projects that could impact fish, plant and wildlife resources.
CDFW is also considered a Responsible Agency if a project would require discretionary
approval, such as the California Endangered Species Act (CESA) Permit, the Native Plant
Protection Act, the Lake and Streambed Alteration Agreement (LSAA) and other provisions of
the Fish and Game Code that afford protection to the State's fish and wildlife trust resources.
Pursuant to our jurisdiction,
CDFW has the following concerns, comments, and
recommendations
regarding the Project.
PROJECT DESCRIPTION
AND LOCATION
The Project includes decommissioning
some existing Wind Turbine Generators (WTGs) and
constructing 22 new WTGs to diversify the Sacramento
Municipal Utility District's (SMUD)
energy portfolio. The Project area consists of two main development
areas, the Solano 4 West
area, where 12 WTGs will be built, and the Solano 4 East area where 10 WTGs will be built.
Montezuma Hills Road via Birds Landing Road provides local access to Solano 4 East, while
Collinsville Road via Shiloh Road provides local access to Solano 4 West, new private roads will
be constructed for access to WTGs and maintenance
operations.
The Solano 4 West area is located on the north side of the confluence of the Sacramento
and
San Joaquin River and just east of the Suisun Marsh. The existing environment
contains
brackish water marsh habitat, upland grassland habitat, and a portion devoted to agriculture.
The Solano 4 East area is located upland and east of the west area and contains upland grass
habitat that currently contains 23 WTGs and is also used for grazing livestock and agriculture.

ConservingCalifornia'sWildlife Si;nce
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Mr. Ammon

Rice

February
7, 2019
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The CEQA

Guidelines

(§§15124

and 15378)

require

that the draft EIR incorporate

a full project

description,
including
reasonably
Foreseeable Future phases of the project, and that contains
sufficient
information
to evaluate and review the project's environmental
impact.
Please include
a complete
description
of the following
Project components
in the Project description:
*

Number, size and location
decommissioned.

*

Footprints

*

Footprint

of WTGs

of new permanent
of temporary

Project

staging

and acreage

already

decommissioned

features,

and those

such as access

roads

to be

and WTGs;

areas;

*

Locations

*

Operational
features of the Project, including level of anticipated
human presence
including seasonal
or daily peaks in activity, artificial lighting/light
reflection,
noise and
greenhouse
gas generation,
traffic generation,
and other features;
and

of encroachment

*

Construction

schedule,

activities,

into marsh

equipment

habitat

and other sensitive

areas;

and crew sizes.

Please include an explanation
of how placement
and design of permanent
and temporary
features,
such as access roads, staging areas, and WTGs, reduces potential impacts to specialstatus species' nesting and foraging habitats as well as sensitive
habitats, such as marsh, to the
greatest

extent

possible.

ENVIRONMENT
AL SETTING
Sufficient
information
regarding the environmental
setting is necessary
to understand
the
Project's,
and its alternative's
(if applicable),
significant
impacts on the environment
(CEQA
Guidelines,
§§1 5125 and 15360). CDFW recommends
that the CEQA document
prepared for
the Project provide baseline habitat assessments
for special-status
plant, fish and wildlife
species located and potentially
located within the Project area and surrounding
lands, including
all rare, threatened,
or endangered
species (CEQA Guidelines,
§15380).
Fully protected,
threatened
or endangered,
candidate,
species that are known to occur, or have the potential
include, but are not limited to:

and other special-status
bird and wildlife
to occur in or near the Project site,

*

Salt marsh harvest mouse (Reithrodontomys
Game Code, an endangered
species under

*

Golden

*

Peregrine

*

Delta smelt

(Hypomesus

transpacificus),

*

Swainson's

hawk

swainsonii),

*

California
black rail (Laterallus jamaicensis
coturniculus),
a fully protected
Fish and Game Code and a threatened
species under CESA

eagle

(Aquila

falcon

*

California

*

Tricolored

*

Longfin

*

Burrowing

*

Northern

*

Loggerhead

chrysaetos'),

(Falco

peregrinus

(Buteo

tiger salamander
blackbird
smelt

(Spirinchus

owl (Athene
harrier

(Circus

shrike

fully protected
anatum),

a threatened

tricojor),

thaleichthys),
cunicularia),
cyaneus),

(Lanius

under

a threatened

a Species

ludovicianus),

Fish and Game
species

under

of Special

under

Code
Code

CESA

under

species

species
CESA
CESA

Concern
Concern

of Special

Fish and

CESA

a threatened
species

under

Fish and Game

under

species

of Special

a Species

under

species

californiense),
a threatened

a Species

fully protected

fully protected

an endangered

(Ambystoma

(Agelaius

raviventris),
CESA

Concern

under

under
CESA

Mr. Ammon Rice
February 7, 2019
Page 3 of 6

*

Steelhead

*

Western

(Oncorhynchus
red bat (Lasiurus

mykiss),

a Species

blossevHlir),

of Special

a Species

Concern

of Special

Concern

Habitat descriptions
and species profiles should include information
from multiple sources:
aerial imagery, historical and recent survey data, field reconnaissance,
scientific
literature and
reports, and findings from "positive
occurrence"
databases
such as California
Natural Diversity
Database
(CNDDB).
Based on the data and information
from the habitat assessment,
the CEQA
document
can then adequately
assess which special-status
species are likely to occur in the
Project vicinity.
Swainson's
hawk was listed as a threatened
species in 1983 by the California
Fish and Game
Commission.
The number of Swainson's
hawk state-wide
has declined. The listing of
Swainson's
hawk was based on habitat loss and the decreased
numbers across the state.
Historic populations
of Swainson's
hawk were thought to be in excess of 17,000. In 2005, a
state-wide
survey was conducted
in the known range, and the results showed a state-wide
estimate for the number of breeding pairs at 2,081.
California tiger salamander
is endemic to California
and numerous
populations
have been
extirpated.
Upland habitat destruction
is indicated as a major cause of population
decline, which
is also attributed to breeding habitat destruction,
habitat fragmentation,
effects of introduced
non-native
species, and artificial migration
barriers (CDFG 2009).
CDFW recommends
that prior to Project implementation,
surveys be conducted
status species with potential to occur, following
recommended
survey protocols
Survey and monitoring
protocols
and guidelines
are available at:
https://www.wildlife.ca.qov/Conservation/Survey-Protocols.

for specialif available.

Botanical surveys for special-status
plant species, including those listed by the California
Native
Plant Society (http://www.cnps.orq/cnps/rareplants/inventory/),
must be conducted
during the
blooming period for all sensitive
plant species potentially
occurring
within the Project area and
require the identification
of reference
populations.
Please refer to CDFW protocols for surveying
and evaluating
impacts to rare plants available at:
https://www.wildlife.ca.qov/Conservation/Plants.
IMPACT

ANALYSIS

AND

MITIGATION

MEASURES

The CEQA Guidelines
(§15126.2)
necessitate
that the draft EIR discuss
impacts (temporary
and permanent)
that may occur with implementation
includes evaluating
and describing
impacts such as:
for "take"

of special-status

all direct and indirect
of the Project. This

*

Potential

*

Modification
resulting in degradation
and loss of marsh habitat used by salt marsh harvest
mouse and potentially
California
black rail and other wildlife for breeding,
nesting,
dispersal
and foraging, through activities such as vegetation
removal, alteration
of soils
and hydrology,
and removal of habitat structural
features;

species;

Mr. Ammon Rice
February 7, 2019
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*

*

*

@

Permanent and temporary habitat loss associated with upland ground disturbance to
fossorial species including special-status
species such as burrowing owl and California
tiger salamander;
Obstruction of migratory bird/bat and resident bird/bat foraging habitat leading to collision
with turbines and increased fatalities, including special-status
species such as golden
eagle, peregrine falcon, and Swainson's hawk;
Temporary and permanent disturbances to bird nesting sites, including species such as
the golden eagle and Swainson's hawk; and
Erosion and increased sedimentation
into waterways as a result of construction and
ongoing site maintenance
activities.

The CEQA document also should identify reasonably foreseeable future projects in the Project
vicinity, disclose any cumulative impacts associated with these projects, determine the
significance of each cumulative impact, and assess the significance of the Project's contribution
to the impact (CEQA Guidelines, §15355). Although a project's impacts may be insignificant
individually, its contributions to a cumulative impact may be considerable;
a contribution to a
significant cumulative impact - e.g., reduction of available habitat for a listed species - should
be considered cumulatively considerable
without mitigation to minimize or avoid the impact.
Based on the comprehensive
analysis of the direct, indirect, and cumulative impacts of the
Project, the CEQA Guidelines (§§ 1502"l, 15063, 15071, 15126.2, 15126.4 and 15370) direct
the lead agency to consider and describe all feasible mitigation measures to avoid potentially
significant impacts in the draft EIR, and/or mitigate significant impacts of the Project on the
environment.
This includes a discussion of take avoidance and minimization measures for
special-status
species, which are recommended
to be developed in early consultation with the
u.s. Fish and Wildlife Service (USFWS), the National Marine Fisheries Service and CDFW.
These measures can then be incorporated
as enforceable Project conditions to reduce potential
impacts to biological resources to less-than-significant
levels.
Fully protected species such as American peregrine falcon, California black rail, golden eagle,
salt marsh harvest mouse, may not be taken or possessed at any time (Fish and Game Code §
3511 ). Therefore, the draft EIR is advised to include measures to ensure complete take
avoidance of these fully protected species.
CDFW recommends
incorporating
avoidance and minimization
measures in the draft EIR to
reduce impacts to avian species as much as possible. This may include an Avian Protection
Plan, including a micro-siting analysis.
California
Tiger Salamander
CDFW is concerned that the proposed Project has the potential to impact California tiger
salamander,
a state-threatened
species. The draff EIR should determine and quantify what the
impacts are to California tiger salamander,
and then present biological measures, such as take
avoidance and minimization measures, and mitigation for any impacts to potential breeding
and/or upland habitat, to conclude that the impacts have been mitigated to less-than-significant
levels. This should include any impacts to hydrology on-site and next to the site for breeding
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ponds. In addition, because California tiger salamander
is a Tederally-listed
recommend
contacting
USFWS regarding
impacts to this species.
Swainson's

species,

we

Hawk

CDFW recommends
conducting
protocol-level
surveys for Swainson's
hawk nest sites to
determine
the appropriate
mitigation
to reduce impacts to less-than-significant.
CDFW
recommends
using the Swainson's
Hawk Technical
Advisory Committee's
Recommended
Timing and Methodology
for Swainson's
Hawk Nesting Surveys in California's
Central Valley
(TAC Report) available at: https://www.wildlife.ca.qov/Conservation/Survey-Protocols.
Due to the known raptor mortality associated
with the operation
of wind turbines, take of
Swainson's
hawk could occur within the Project site. CDFW believes that the loss of an
individual Swainson's
hawk From the breeding population
is a significant
impact. The draft EIR
should outline Project impacts and require mitigation
in the form of habitat enhancement,
restoration
or conservation
to compensate
for the loss of individual
Swainson's
hawks over the
life of the Project, including
both nesting and foraging habitat.
The draft EIR should mitigate for the loss of Swainson's
hawk foraging habitat in a method
consistent
with the Staff Report Regarding
Mitigation
for Impacts to Swainson's
Hawks (Buteo
swainsoni)
in the Central Valley of California,
CDFW 1994, (SWH Staff Report).
CDFW recommends
that Project-related
disturbance
within a minimum of O.25 miles (and up to
0.5 miles depending
on site-specific
conditions)
of active Swainson's
hawk nest site should be
reduced or eliminated
during the critical phases or the nesting cycle (March 1 through September
15) in order to avoid significant
impacts to the hawk. If Project activities, such as operating wind
turbines,
must be conducted
during this critical phase, then the draff EIR should outline
minimization
measures,
and may need to seek a take permit for the lose of Swainson's
hawk.
REGULATORY
REQUIREMENTS
California Endangered
Species Act
Please be advised that a CESA Permit must be obtained if the Project has the potential to result
in "take" of plants or animals listed under CESA, either during construction
or over the life of the
Project. Issuance of a CESA Permit is subject to CEQA documentation;
the CEQA document
must specify impacts, mitigation
measures,
and a mitigation
monitoring
and reporting program.
IT the Project will impact CESA listed species, early consultation
is encouraged,
as significant
modification
Permit.

to the Project

and mitigation

measures

may be required

in order to obtain

a CESA

CEQA requires a Mandatory
Finding of Significance
if a project is likely to substantially
impact
threatened
or endangered
species (CEQA §§ 21001 (c), 21083, and CEQA Guidelines
§§
15380, 15064, 15065). Impacts must be avoided or mitigated to less-than-significant
levels
unless the CEQA Lead Agency makes and supports
Findings of Overriding
Consideration
(FOC). The CEQA Lead Agency's
FOC does not eliminate the Project proponent's
obligation to
comply

with Fish and Game

Code

§ 2080.
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Lake

and Streambed

Alteration

Agreement

CDFW will require an LSAA, pursuant to Fish and Game Code §§ 1600 et. seq. for Projectrelated activities within any 1600-jurisdictional
waters within the proposed
Project area.
Notification
is required for any activity that will substantially
divert or obstruct the natural flow;
change or use material from the bed, channel, or bank including associated
riparian or wetland
resources;
or deposit or dispose of material where it may pass into a river, lake or stream. Work
within ephemeral
streams, washes, watercourses
with a subsurface
flow, and floodplains
are
subject to notification
requirements.
CDFW, as a Responsible
Agency under CEQA, will
consider
complied

the CEQA document
for the Project. CDFW may not execute the final LSAA until it has
with CEQA (Public Resources
Code § 21000 et seq.) as the responsible
agency.

CDFW has jurisdiction
over actions that may result in the disturbance
or destruction
of active
nest sites or the unauthorized
take or birds. Fish and Game Code Sections protecting
birds,
their eggs and nests include 3503 (regarding
unlawful take, possession
or needless destruction
of the nests or eggs of any bird), 3503.5 (regarding
the take, possession
or destruction
of any
birds-of-prey
or their nests or eggs), and 35'l3 (regarding
unlawTul take of any migratory
nongame
bird). Fully Protected
Species may not be taken or possessed
at any time (Fish and
Game Code Section 3511 ).
FILING

FEES

CDFW anticipates
that the Project will have an impact on fish and/or wildlife, and assessment
of
filing fees is necessary
(Fish and Game Code, § 711.4; Pub. Resources
Code, § 21089). Fees
are payable upon filing of the Notice of Determination
by the Lead Agency and serve to help
defray the cost of environmental
review by CDFW.
CONCLUSION
CDFW appreciates
the opportunity
to provide comments
on the NOP for the draft EIR for the
Project. CDFW supports the development
of renewable
energy resources
for projects which are
in compliance
with existing State and Federal laws and acts, and when measures
are
implemented
which effectively
avoid or reduce impacts to native species and their habitats to
less-than-significant
levels. CDFW staff is available to meet with you to ensure that potential
impacts to sensitive species are avoided, minimized
or mitigated.
If you have any questions,
please contact Ms. Deborah Waller, Environmental
Scientist,
at
(707) 576-2880
or Deborah.Waller(a,wildlife.ca.qov;
or Ms. Karen Weiss, Senior Environmental

Scientist (Supervisory), at Karen.Weiss@wildlife.ca.qov.
Sincerely,

Gregg Erickson
Regional Manager
Bay Delta

Region

cc:

Clearinghouse

State
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ROBERT “PERL” PERLMUTTER

T: (415) 552-7272 F: (415) 552-5816

Attorney

www.smwlaw.com

Perlmutter@smwlaw.com

February 8, 2019
Via Email and U.S. Mail
Ammon Rice
Sacramento Municipal Utility District
Environmental Management
6201 S Street MS H201
Sacramento, CA 95817
Ammon.Rice@smud.org
Re:

Notice of Preparation of an Environmental Impact Report for the
Solano 4 Wind Project

Dear Mr. Rice:
On behalf of the Solano County Airport Land Use Commission (“ALUC”),
we submit the following comments on SMUD’s January 9, 2019 Notice of Preparation of
an Environmental Impact Report (“NOP”) for the Solano 4 Wind Project (“Project”). The
ALUC disagrees with SMUD’s characterization of the Project and, in particular, with the
NOP’s statement that SMUD “is not required to obtain ALUC approval for the
development of … the Project.” NOP at 9.
The purpose of this letter is to notify SMUD that the ALUC strenuously
contests this assertion and intends to vigorously enforce the provisions of the State
Aeronautics Act, Public Utilities Code §§ 21001 et sq. (“Act”) and the Travis Air Force
Base Land Use Compatibility Plan (“LUCP”) that require SMUD to seek a consistency
determination for the Project from the ALUC.
The Solano County ALUC exists to protect public health, safety, and
welfare by ensuring compatible land uses within the vicinity of the County’s airports.
Pub. Util. Code § 21670. To that end, the State Legislature has empowered the ALUC to
develop land use compatibility criteria and to ensure that local agency actions conform to
those criteria. Pub. Util. Code §§ 21674 – 21676.5. In 2015, the ALUC adopted the
current iteration of the Travis Air Force Base LUCP to define land use compatibility
criteria within the Base’s airport influence area (“AIA”).
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The NOP indicates that the proposed Project would add up to 22 new wind
turbine generators in the Montezuma Hills Wind Resource Area within the Travis Air
Force Base AIA. At a height of 590 feet above ground level, these turbines would be
significantly taller than any other turbines in the County. Therefore, the environmental
impact report must fully and properly address the impacts of these proposed turbines —
including but not limited to any issues of interference with radar installations, conflicts
with land use plans, and flight-related impacts — and the environmental impact report
must state that the Project requires ALUC approval.
Because wind turbines—especially those of this size—can generate air
traffic control radar interference, rotor turbulence, and vertical obstruction hazards,
section 5.6.1 of the Travis AFB LUCP requires that all new and replacement turbines in
the County that are greater than 100 feet in height AGL “shall be referred to the ALUC
for a consistency determination.” Travis Air Force Base LUCP, § 5.6.1. At 590 feet, the
proposed Project turbines exceed this height threshold by nearly a factor of 6.
Accordingly, the Project must be submitted to the ALUC for a consistency determination.
The Act broadly empowers the ALUC to review the plans, regulations, and
actions of local agencies to ensure compatibility with the appropriate LUCP. In granting
this authority, the Legislature made clear that the ALUC’s jurisdiction reaches beyond
cities and counties to include special districts and other local agencies such as SMUD.
Indeed, the Legislature specifically amended the Act in 2000 to remove any doubt on this
point, providing that “special districts, school districts, and community college districts
are included among the local agencies that are subject to” ALUC review. Pub. Util. Code
§ 21670(f) (emphasis added); see also Senate Floor Bill Analysis for SB 1350 (August
2000) at ¶ 27 (rejecting the Napa Sanitation District’s assertion that it was not subject to
ALUC authority).
Municipal utility districts such as SMUD are organized under the laws of
the State to provide “governmental, or at least quasi-governmental,” services to regional
service territories. Sacramento Mun. Util. Dist. v. County of Sonoma, 235 Cal. App. 3d
726, 733 (1991); see also Grason Elec. Co. v. Sacramento Mun. Util. Dist., 770 F.2d 833
(holding SMUD’s grant of municipal authority entitled it to state action immunity).
SMUD is therefore plainly “among the local agencies” that are subject to ALUC review
under the Act. See Pub. Util. Code § 21670(f).
We understand that SMUD has in the past asserted that it is exempt from
ALUC review by virtue of Government Code section 53091, which exempts certain
electrical facilities from compliance with the “[z]oning ordinances of a county or city.”
See Gov’t Code § 53091(f) (emphasis added). To the extent this continues to be SMUD’s
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position, SMUD is misguided. As a matter of law, the ALUC is neither a county nor a
city. Instead, it is an independent governmental entity empowered and entrusted by the
Legislature to implement and safeguard the Act’s important public purposes.
Accordingly, the exemption set forth in section 53091(e) does not apply to the ALUC.
Notably, SMUD likewise is not a city or a county and thus it does not
possess the power the Legislature granted to cities and counties—and only to cities and
counties—to overrule certain ALUC determinations. See Pub. Util. Code § 21676
(granting certain override powers to cities and counties by virtue of their power to adopt
and amend general plans); § 21676.5 (same); see also Pac. Gas & Elec. Co. v.
Sacramento Mun. Util. Dist., 92 F.2d 365, 366 (1937) (noting that “[SMUD] is not
coterminous with any county or municipality.”). By virtue of their independent land-use
planning authority, cities and counties possess unique discretion to determine whether
their land-use plans conform to the ALUC’s compatibility criteria. Pub. Util. Code
§§ 21676(a), 21676.5. SMUD, by contrast, does not possess independent land-use
planning authority to create a general plan and thus cannot avail itself of the powers the
Act grants to cities and counties.
In light of the foregoing and pursuant to its authority under the Act, the
Solano County ALUC hereby requests that SMUD submit the Solano 4 Wind Project to
the ALUC for mandatory consistency review. The ALUC looks forward to working with
SMUD to ensure that any future development of the Solano 4 site prioritizes the health,
safety, and welfare of Solano County’s residents, and is consistent with the development
criteria established in the Travis Air Force Base LUCP.
Please do not hesitate to contact me if you have any questions or concerns
about this letter.
Very truly yours,
SHUTE, MIHALY & WEINBERGER LLP

Robert “Perl” Perlmutter
cc:
1086395.1

Thomas Randall, Chair, Solano County ALUC
Lee Axelrad, Deputy County Counsel

Solano 4 Wind Project EIR
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Legal Notice
This report was prepared for SMUD by Black & Veatch and is based on information not
within the control of Black & Veatch. Black & Veatch has assumed that the information provided by
others, both verbal and written, is complete and correct. While it is believed that the information,
data, and opinions contained herein will be reliable under the conditions and subject to the
limitations set forth herein, Black & Veatch does not guarantee the accuracy thereof.

BLACK & VEATCH | Legal Notice

LN-1

Sacramento Municipal Utility District (SMUD) | SOLANO WIND ENERGY PROJECT

1.0 Executive Summary
Black & Veatch assessed the shadow flicker impacts of a repowering and expansion of the
Solano Wind projects in the Montezuma Hills in Solano County, California. This effort was an
evaluation of a repower to existing turbines at Phase 1 as well as new development of turbines at a
proposed Phase 4. SMUD has requested the two wind turbine options be evaluated for each phase.
The evaluated turbine options were Vestas V136-4.2 model turbines with 82 meter hub heights as
well as Vestas V150-4.2 model turbines with 105 meter hub heights. The effort included review of
historical studies of the area, survey of aerial imagery for possible Shadow Receptors, shadow
flicker modeling, and statistical adjustment of model results to account for cloud cover. Table 1-1
provides worst and realistic case results for the use of V136-4.2 model turbines at Solano Phases 1
and 4 in terms of hours per year shadow flicker added.
Table 1-1
Receptor

Shadow Flicker Impacts for Vestas V136 Option
Easting

Northing

Worst Case

Real Case

(hr/yr)

(hr/yr)

Status

R010

610507

4219702

26

20

Unknown

R011

610626

4219713

12

9

Unknown

R012

610666

4219759

14

11

Unknown

R121

603661

4217274

35

28

Unoccupied Barn

R162

602385

4215551

324

249

Unoccupied Barn

R177

601934

4214862

30

23

Unoccupied

R178

601368

4215424

15

12

Demolished

Table 1-2 provides worst and realistic case results for the use of V150-4.2 model turbines at
Solano Phases 1 and 4 in terms of hours per year shadow flicker added.
Table 1-2
Receptor

Shadow Flicker Impacts for Vestas V150 Option
Easting

Northing

Worst Case

Real Case

(hr/yr)

(hr/yr)

Status

R010

610507

4219702

39

30

Unknown

R011

610626

4219713

20

15

Unknown

R012

610666

4219759

21

16

Unknown

R121

603661

4217274

35

28

Unoccupied Barn

R162

602385

4215551

287

221

Unoccupied Barn

R177

601934

4214862

41

31

Unoccupied

R178

601368

4215424

19

15

Demolished

2.0 Introduction
Black and Veatch completed an analysis of potential shadow flicker from new and repower
installations at Solano Wind Park Phases 1 and 4 on nearby residences. SMUD is currently
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evaluating two options for turbine models and had requested that both be evaluated by Black &
Veatch. Option 1 is the installation of Vestas V136-4.2 model turbines and Option 2 is the
installation of Vestas V150-4.2 model turbines. Additional detail with respect to the dimensions of
the options considered are provided by Table 2-1 below.
Table 2-1

2.1

Options for Turbine Implementation Evaluated

Option

Make

Model

Capacity (MW)

Hub Height

1

Vestas

V136-4.20

4.20

82 m

Rotor
Diameter
136 m

2

Vestas

V150-4.20

4.20

105 m

150 m

KEY ASSUMPTIONS AND STUDY LIMITATIONS






Flicker results contained herein are based on the assumption of use of Vestas V1364.20 model turbines with 82 m hub heights or Vestas V150-4.20 model turbines
with 105 m hub heights at expansion area locations. Changes to the selected model
turbines or their locations will invalidate the applicability of flicker results
presented herein.
No future development or repowering of surrounding wind projects was
considered. If there is wind farm development in the vicinity of the Solano Wind
project, then there may be a potential impact on the perceived shadows at receptors
evaluated herein.
Black & Veatch has assessed the provided information for accuracy and
completeness. However, errors in the supplied information may affect the findings
of this assessment.
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3.0 Data Sources and Methods
Like any tall structure, wind turbines can cast shadows during sunny weather. As the wind
turbine operates, the moving rotor blades can cast shadows on nearby homes, an effect known in
the wind industry as shadow flicker. Depending on the location and orientation of houses and
windows relative to the wind turbines, the position of the sun, and the yaw orientation of the
turbine, shadow flicker may occur related to a wind project. The potential for shadow flicker is
greatest when the sun is low in the sky.

3.1

SITE DETAILS

Solano Wind currently consists of three project phases located in the Montezuma Hills in
Solano County, California. The site is approximately 36 miles southwest of Sacramento, California.
Montezuma Hills is a well-known and heavily developed wind area, and the Solano site is adjacent
to several existing projects including Shiloh Wind 1 – 4, Montezuma Wind 1 & 2, High Winds
Energy, and the EnXco 5 RePower. The shadow flicker calculations do consider neighboring wind
farms. This study considers a potential repowering and expansion of Phase 1 of Solano Wind, at the
eastern end of the project area, and potential development of a new Phase 4 at the southwestern
end of the area.

3.2

SITE TOPOGRAPHY

Black and Veatch sourced elevation data from the USGS National Elevation Dataset (NED).
The site consists of moderately sized ridgelines of varying rise and orientation. The elevation within
the Solano Wind boundary averages approximately 35 meters, with ridgeline elevations averaging
approximately 55 meters. Ridgelines are present within both the Phase 1 and Phase 4 areas. The
vegetation consists mostly of grazing land with grass cover, and is largely barren of trees and other
structures that might block flicker, with the exception of existing wind turbines. Vegetation
information was sourced from the 2011 release of the National Land Cover Database for the United
States (NLCD 2011). The shadow flicker calculations include the effects of terrain on shadow
projection and visibility, but do not include the potential shadow blocking effects of vegetation or
buildings.

3.3

SHADOW RECEPTORS

Black & Veatch reviewed a SMUD provided historical shadow impact analysis for the project
area from 2012. The intent of this review was to confirm coordinates and type designations for the
Shadow Receptors local to Phase 4. Shadow Receptors are defined as structures which may
experience the impacts from the shadow flicker of turbines. This analysis was the primary source
for receptor information local to Phase 4. Receptors local to Phase 1 were identified by Black &
Veatch via survey of aerial imagery. During this effort, Black & Veatch elected to identify any
structure local to Phase 1 that could possibly be considered an occupied building. In total, 12
possible receptors were identified and studied by Black & Veatch respective to Phase 1. The

BLACK & VEATCH | Data Sources and Methods

3-1

Sacramento Municipal Utility District (SMUD) | SOLANO WIND ENERGY PROJECT

occupancy statuses of these structures are unknown, however the likelihood of occupancy is
considered unlikely. Receptor coordinates are provided in the tables featured in the results section
to follow.

3.4

WIND TURBINE LAYOUTS
Turbine coordinates for each of the options considered are provided in Appendix A.

3.5

FLICKER MODELLING

WindFarmer 5.3.38, an industry standard wind park design and production modeling
software developed by GL Garrad-Hassan, was used to predict shadow flicker from Solano Wind
Park Phases 1 and 4. The program calculates sun positions throughout the year and determines
those positions relative to the wind turbines and any Shadow Receptors throughout a full year. The
presence of shadow flicker at a given location and time is determined based on a line of sight
calculation between the sun and the turbines, and the projection of the shadow from the turbine
rotor to the receptor. Flicker was modelled from each turbine out to 1,500 meters, as beyond this
point shadows are known to diffuse and become indistinguishable.

4.0 Analysis & Results
4.1

WORST CASE SHADOW FLICKER

The WindFarmer shadow model makes several assumptions that overestimate the number
of hours that flicker may be visible, and tends to present what could be considered a “worst case”
scenario. These assumptions include that the sky is always clear, the turbines are always operating,
and are always facing directly into the sun, creating maximum shadowed areas behind them. Under
actual operating conditions, cloudy or hazy weather may reduce or eliminate the casting of defined
shadows, turbines will face into oncoming wind which will not correspond to the position of the
sun, and low wind or turbine maintenance periods may result in turbines idling during shading
hours. At this stage, the model also does not consider window location, height, direction, or
shading, and does not include shading from trees or other structures, which typically greatly
diminishes shadow flicker. Black & Veatch calculated results for this “worst case” shadow flicker
scenario are provided in the sections to follow.

4.1.1

V136 – Worst Case

Worst Case results from modeled V136-4.2 wind turbines at Solano Phases 1 and 4 are
provided below in Figure 4-1. The figure represents worst case shadow propagation in terms of
hours per year resulting specifically from new and repower installations of Vestas V136-4.2 wind
turbines at Solano Phases 1 and 4. Results extend outward from each turbine to a distance of 1500
meters. Beyond this point, shadows are considered to have sufficiently lost their distinction and are
not considered to be of concern.
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Figure 4-1
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4.1.2

V150 – Worst Case

Worst Case results from modeled V150-4.2 wind turbines at Solano Phases 1 and 4 are
provided below in Figure 4-2. The figure represents worst case shadow propagation in terms of
hours per year resulting specifically from new and repower installations of Vestas V150-4.2 wind
turbines at Solano Phases 1 and 4. Results extend outward from each turbine to a distance of 1500
meters. Beyond this point, shadows are considered to have sufficiently lost their distinction and are
not considered to be of concern.

Figure 4-2

4.1.3

Worst Case Shadow Flicker for Vestas V150 Option

Comparison to the Current Existing - Worst Case

It cannot be overlooked that there is already significant development in the area of these
Shadow Receptors which must be considered when quantifying the new impacts created by new
and repower installations at Solano Phases 1 and 4. This is because of a possibility of concurrent
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periods in which flicker is present from new and repower installations in location which have
already been experiencing flicker. Table 4-1 below provides the perspective of worst case flicker
hours before and after the installation of new and repower turbines at Solano Phases 1 and 4.
Receptors experiencing a significant change to impact are highlighted in bold.
Table 4-1

Worst Case Comparison of Current Shadow Flicker to Proposed Options

4221398

Current
(hr/yr)
29

V136
(hr/yr)
29

V150
(hr/yr)
29

609568

4221285

41

41

609946

4220838

13

13

R004

609998

4220812

10

R005

610044

4220846

7

R006

610051

4220868

R007

609934

R008

610031

Recept.

Easting

Northing

R001

609622

R002
R003

4216628

Current
(hr/yr)
39

V136
(hr/yr)
38

V150
(hr/yr)
38

600373

4216608

32

32

32

600280

4216620

19

19

19

R141

600302

4216541

21

21

21

R142

600271

4216544

18

18

18

7

R143

600248

4216536

18

18

18

3

3

R144

600287

4216489

27

27

27

0

0

R145

600330

4216482

39

39

39

Recept.

Easting

Northing

R138

600382

41

R139

13

R140

10

10

7

7

7

7

4220762

3

4220766

0

R009

610111

4220778

0

0

0

R146

600378

4216434

27

27

27

R010

610507

4219702

0

26

39

R154

600229

4216349

10

10

10

R011

610626

4219713

0

12

20

R155

600032

4216351

16

16

16

R012

610666

4219759

0

14

21

R156

600243

4216158

0

0

0

R121

603661

4217274

31

66

66

R161

600451

4215669

0

0

0

R122

600235

4217459

64

63

63

R162

602385

4215551

10

334

297

R123

600139

4217510

46

46

46

R177

601934

4214862

0

30

41

R124

599995

4217502

43

43

43

R178

601368

4215424

0

15

19

R125

600292

4217020

44

44

44

R179

600867

4215108

0

0

0

R126

600355

4216981

66

65

65

R180

600867

4215071

0

0

0

R127

600376

4216914

78

78

78

R181

600857

4215014

0

0

0

R128

600338

4216855

51

50

50

R182

600865

4214982

0

0

0

R129

600316

4216858

50

50

50

R183

600857

4214933

0

0

0

R130

600298

4216859

50

50

50

R184

600861

4214895

0

0

0

R131

600425

4216798

60

60

60

R185

600857

4214860

0

0

0

R132

600518

4216780

79

79

79

R186

600861

4214832

0

0

0

R133

600467

4216667

42

42

42

R187

600808

4214834

0

0

0

R134

600515

4216676

48

48

48

R188

600763

4214895

0

0

0

R135

600429

4216633

42

42

42

R189

600688

4214945

0

0

0

R136

600409

4216611

41

41

41

R194

600402

4214726

0

0

0

R137

600391

4216610

41

41

41

4.2

REALISTIC SHADOW FLICKER

In the previous section, it was noted that the “worst case” scenario is model under
conservative assumptions such as that the sky is always clear, the turbines are always operating,
and are always facing directly into the sun, and that flicker may not even be visible to the location of
windows relative to the turbines and other obstacles. For a more realistic result, Black & Veatch
attempted to account for the first of those conservative assumptions listed. That is that the sky, in
reality, will not always be clear and the possibility for shadows will not always be present.
Quantifying this required review of historical cloud patterns in the area.
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Historical monthly sunshine hours data were obtained for multiple locations in California
from the Automated Surface Observing Systems (ASOS) program. The ASOS station at Travis Air
Force Base in Fairfield, CA was the closest available data point. Black & Veatch reviewed this source
and selected the most recent 20-year period of record for assessment. Average sunshine in the area
expressed as a percent of the total area for this source is shown in Table 4-2.
Table 4-2

Estimated Monthly Cloud Coverage for Fairfield, California
Month

Fairfield, CA

January

62%

February

67%

March

71%

April

76%

May

80%

June

86%

July

90%

August

90%

September

89%

October

81%

November

72%

December

64%

Annual

77%

On an annual basis, approximately 77 percent of the area is considered sunny, capable of
casting shadows.
In addition to cloud coverage, it is also likely that turbines will not operate continuously
because of low winds and maintenance, and will not always be oriented directly between the sun
and homes. Therefore, it is realistic that actual shadow flicker at the Solano Wind Park will be
significantly lower than the worst-case forecast by the WindFarmer shadow model. Actual flicker is
expected to be less than 60 percent of that forecasted. Moreover, flicker would also be reduced by
features such as window placement on residences and the presence of trees and awnings, which
will also serve to reduce the actual perceived flicker hours. Flicker of approximately 40 percent of
the extent of the maximum worst-case of that forecasted by the WindFarmer shadow model is
anticipated to reasonably represent the actual shadow flicker from the Solano Wind Park.
Given these considerations, the “realistic case” results to follow include only reductions
specific to cloud coverage. This is because of the computational difficulty and level of unknown
factors which contribute to the other considerations. Specifics regarding downtime for turbine
shutdowns and maintenance, window placement, trees and awnings, and shadow impact of rotor
orientation relative to times of cloudiness cannot be known without a significant investigational
and computational undertaking. Black & Veatch recommends approaching the “realistic case”
results to follow with these caveats in mind.

BLACK & VEATCH | Analysis & Results

4-6

Sacramento Municipal Utility District (SMUD) | SOLANO WIND ENERGY PROJECT

4.2.1

V136 – Realistic Case

Realistic Case results from modeled V136-4.2 wind turbines at Solano Phases 1 and 4 are provided
below in Figure 4-3. The figure represents realistic shadow propagation in terms of hours per year
resulting specifically from new and repower installations of Vestas V136-4.2 wind turbines at
Solano Phases 1 and 4. Results extend outward from each turbine to a distance of 1500 meters.
Beyond this point, shadows are considered to have sufficiently lost their distinction and are not
considered to be of concern.

Figure 4-3

4.2.2

Realistic Case Shadow Flicker for Vestas V136 Option

V150 – Realistic Case

Realistic Case results from modeled V150-4.2 wind turbines at Solano Phases 1 and 4 are provided
below in Figure 4-4. The figure represents realistic shadow propagation in terms of hours per year
resulting specifically from new and repower installations of Vestas V150-4.2 wind turbines at
Solano Phases 1 and 4. Results extend outward from each turbine to a distance of 1500 meters.
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Beyond this point, shadows are considered to have sufficiently lost their distinction and are not
considered to be of concern.

Figure 4-4

4.2.3

Realistic Case Shadow Flicker for Vestas V150 Option

Comparison to the Current Existing - Realistic Case

As was the case for worst case results provided in Section 4.1.3, quantifying the new
impacts created by new and repower installations at Solano Phases 1 and 4 requires quantification
of existing impacts as well. Table 4-3 below provides the perspective of realistic flicker hours
before and after the installation of new and repower turbines at Solano Phases 1 and 4. Receptors
experiencing a significant change to impact are highlighted in bold.
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Table 4-3

Worst Case Comparison of Current Shadow Flicker to Proposed Options
4221398

Current
(hr/yr)
22

V136
(hr/yr)
22

V150
(hr/yr)
22

4216628

Current
(hr/yr)
30

V136
(hr/yr)
29

V150
(hr/yr)
29

4221285

31

31

31

4216608

25

25

25

609946

4220838

10

10

609998

4220812

8

7

600280

4216620

15

15

15

600302

4216541

16

16

R005

610044

4220846

5

16

R142

600271

4216544

14

14

R006

610051

4220868

14

5

R143

600248

4216536

14

14

14

R007

609934

R008

610031

2

2

R144

600287

4216489

21

21

21

0

0

R145

600330

4216482

30

30

R009

30

0

0

0

R146

600378

4216434

21

21

21

4219702

0

20

30

R154

600229

4216349

8

8

8

610626

4219713

0

9

15

R155

600032

4216351

13

13

13

610666

4219759

0

11

16

R156

600243

4216158

0

0

0

R121

603661

4217274

23

51

51

R161

600451

4215669

0

0

0

R122

600235

4217459

49

49

49

R162

602385

4215551

8

257

229

R123

600139

4217510

36

36

36

R177

601934

4214862

0

23

31

R124

599995

4217502

33

33

33

R178

601368

4215424

0

12

15

R125

600292

4217020

34

34

34

R179

600867

4215108

0

0

0

R126

600355

4216981

50

50

50

R180

600867

4215071

0

0

0

R127

600376

4216914

60

60

60

R181

600857

4215014

0

0

0

R128

600338

4216855

39

39

39

R182

600865

4214982

0

0

0

R129

600316

4216858

38

38

38

R183

600857

4214933

0

0

0

R130

600298

4216859

38

38

38

R184

600861

4214895

0

0

0

R131

600425

4216798

46

46

46

R185

600857

4214860

0

0

0

R132

600518

4216780

61

61

61

R186

600861

4214832

0

0

0

R133

600467

4216667

32

32

32

R187

600808

4214834

0

0

0

R134

600515

4216676

37

37

37

R188

600763

4214895

0

0

0

R135

600429

4216633

32

32

32

R189

600688

4214945

0

0

0

R136

600409

4216611

32

31

31

R194

600402

4214726

0

0

0

R137

600391

4216610

32

31

31

Recept.

Easting

Northing

Recept.

Easting

Northing

R001

609622

R002

609568

R138

600382

R139

600373

R003
R004

10

R140

7

R141

5

5

5

5

4220762

2

4220766

0

610111

4220778

R010

610507

R011
R012

5.0 Conclusions
Based on the realistic and worst case results detailed in Section 4.1 and Section 4.2, a total
of 7 structures appear to be impacted by new and repower installations at Solano Phases 1 and 4.
Table 5-1 and Table 5-2 provide the understood details of those structures along with the
corresponding increase in Shadow Flicker hours per year estimated added. None of the structures
listed are known to be occupied at this time, however Black & Veatch recommends this be
confirmed to ensure compliance with ordinance requirements and keeping up with general
community satisfaction.
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Table 5-1

Shadow Flicker Impacts for Vestas V136 Option
Worst Case

Real Case

(hr/yr)

(hr/yr)

4219702

26

20

Unknown

4219713

12

9

Unknown

610666

4219759

14

11

Unknown

R121

603661

4217274

35

28

Unoccupied Barn

R162

602385

4215551

324

249

Unoccupied Barn

R177

601934

4214862

30

23

Unoccupied

R178

601368

4215424

15

12

Demolished

Receptor

Easting

Northing

R010

610507

R011

610626

R012

Table 5-2

Status

Shadow Flicker Impacts for Vestas V150 Option
Worst Case

Real Case

(hr/yr)

(hr/yr)

4219702

39

30

Unknown

610626

4219713

20

15

Unknown

R012

610666

4219759

21

16

Unknown

R121

603661

4217274

35

28

Unoccupied Barn

R162

602385

4215551

287

221

Unoccupied Barn

R177

601934

4214862

41

31

Unoccupied

R178

601368

4215424

19

15

Demolished

Receptor

Easting

Northing

R010

610507

R011
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Appendix A. Coordinates of Selected Turbine Options
Appendix A1.
Table A-4

Vestas V136-4.20

Vestas V136-4.20 Phase 1 Repower Turbine Coordinates

WTG #

Model

Height

Northing

Easting

Latitude

Longitude

Elev (m)

P1R1

V136-4.20

82 m

4221140

607399

38.131740

-121.774565

62.63

P1R2

V136-4.20

82 m

4220880

607573

38.129339

-121.772626

56.84

P1R3

V136-4.20

82 m

4220610

607422

38.126931

-121.774385

57.76

P1R4

V136-4.20

82 m

4220200

607363

38.123272

-121.775114

59.57

P1R5

V136-4.20

82 m

4219850

607483

38.120118

-121.773797

31.94

P1R6

V136-4.20

82 m

4220390

608101

38.124925

-121.766670

60.15

Table A-5

Vestas V136-4.20 Phase 1 Addition Turbine Coordinates

WTG #

Model

Height

Northing

Easting

Latitude

Longitude

Elev (m)

P1N1

V136-4.20

82 m

4220010

608452

38.121453

-121.762721

50.48

P1N2

V136-4.20

82 m

4219740

608514

38.118993

-121.762061

47.41

P1N3

V136-4.20

82 m

4219240

609264

38.114350

-121.753589

27.77

P1N4

V136-4.20

82 m

4218970

609499

38.111947

-121.750938

13.94

Table A-6

Vestas V136-4.20 Phase 4 Turbine Coordinates

WTG #

Model

Height

Northing

Easting

Latitude

Longitude

Elev (m)

P4N1

V136-4.20

82 m

4215960

602221

38.085641

-121.834375

52.64

P4N2

V136-4.20

82 m

4216750

602695

38.092688

-121.828856

70.47

P4N3

V136-4.20

82 m

4216470

602670

38.090181

-121.829187

65.52

P4N4

V136-4.20

82 m

4216170

602840

38.087507

-121.827289

59.38

P4N5

V136-4.20

82 m

4215770

603002

38.083826

-121.825503

62.02

P4N6

V136-4.20

82 m

4215510

602720

38.081526

-121.828756

31.10

P4N7

V136-4.20

82 m

4215230

602716

38.079048

-121.828842

38.16

P4N8

V136-4.20

82 m

4215020

603532

38.077053

-121.819569

58.22

P4N9

V136-4.20

82 m

4214760

603686

38.074714

-121.817854

53.76

P4N10

V136-4.20

82 m

4215230

604076

38.078825

-121.813340

61.29

P4N11

V136-4.20

82 m

4214910

604588

38.075915

-121.807550

48.35

P4N12

V136-4.20

82 m

4214580

604499

38.072979

-121.808606

44.82
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Appendix A2.
Table A-7

Vestas V150-4.20

Vestas V150-4.20 Phase 1 Repower Turbine Coordinates

WTG #

Model

Height

Northing

Easting

Latitude

Longitude

Elev (m)

P1R1

V150-4.20

105 m

4221140

607325

38.131710

-121.775408

61.51

P1R2

V150-4.20

105 m

4220860

607586

38.129139

-121.772471

54.92

P1R3

V150-4.20

105 m

4220560

607410

38.126525

-121.774525

56.86

P1R4

V150-4.20

105 m

4220260

607327

38.123845

-121.775516

55.36

P1R5

V150-4.20

105 m

4219900

607418

38.120594

-121.774541

35.25

Table A-8

Vestas V150-4.20 Phase 1 Addition Turbine Coordinates

WTG #

Model

Height

Northing

Easting

Latitude

Longitude

Elev (m)

P1N1

V150-4.20

105 m

4220050

608436

38.121802

-121.762906

48.67

P1N2

V150-4.20

105 m

4219750

608513

38.119030

-121.762066

47.59

P1N3

V150-4.20

105 m

4219290

609207

38.114823

-121.754220

34.07

P1N4

V150-4.20

105 m

4218990

609499

38.112136

-121.750943

14.81

Table A-9

Vestas V150-4.20 Phase 4 Turbine Coordinates

WTG #

Model

Height

Northing

Easting

Latitude

Longitude

Elev (m)

P4N1

V150-4.20

105 m

4216740

602484

38.092646

-121.831268

73.51

P4N2

V150-4.20

105 m

4215960

602226

38.085651

-121.834317

52.70

P4N3

V150-4.20

105 m

4216470

602685

38.090189

-121.829013

65.06

P4N4

V150-4.20

105 m

4215780

603013

38.083970

-121.825369

63.36

P4N5

V150-4.20

105 m

4215500

602787

38.081430

-121.827991

30.78

P4N6

V150-4.20

105 m

4215200

602717

38.078793

-121.828832

35.24

P4N7

V150-4.20

105 m

4214770

603695

38.074802

-121.817743

54.80

P4N8

V150-4.20

105 m

4215360

603997

38.080033

-121.814218

64.32

P4N9

V150-4.20

105 m

4215050

604122

38.077278

-121.812832

64.86

P4N10

V150-4.20

105 m

4214570

604499

38.072901

-121.808609

44.85
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Appendix C
Air Quality

Air Quality and Greenhouse Gas Emissions Quantification: Methodology and Calculations
Project: Solano 4 Wind
For the Solano 4 Wind project Environmental Impact Report (EIR), air pollutant and greenhouse gas (GHG)
emissions from construction activities were estimated using the Sacramento Metropolitan Air Quality Management
District (SMAQMD) Roadway Construction Emissions Model (Version 9.0). Minimal off-model calculations were
possible without an accurate assessment of construction details. Using a typical equipment list of off-road heavy-duty
equipment required for this type of project and information provided by the project applicant, reasonable assumptions
were made to modify the Roadway Construction Emissions Model default values. Activities proposed for construction
that would result in air emissions and assumptions used to complete the modeling are outlined in the table below.

Construction Phase
1 Demolition Phase
Modeling Notes
- Phase I includes 16 units
Assume 100 foot radius each unit
Disturbed Area = 800 square feet per unit
* 16 x 800 = 12,800 ft2 = 0.3 acres
-

138 hauling trips = 1 trip/day
estimated as soil hauling

-

crane is 2 month activity under Grading/Ex

2 Road Construction
Modeling Notes
- 5.5 miles new road
- 0.6 mile connector road
- 3 miles existing roads to be improved
* 9.1 miles roadway total
* 33.1 acres total

Construction
Period
5 months
4/1/21 - 9/1/21

Construction
Workers Per
Day
20

Backhoe
Grader
Dozer
Loader/Skid Steer
Dump Truck
Scraper
Water Truck
Pickup Truck
20HP Gen Set
Rough Terrain Forklift
Roller
Crane

9 months
4/15/21 - 1/15/22

25

6 months
7/15/21 - 12/15/21

10

4 Foundation Construction
Modeling Notes
- Foundation construction area
Assumes 200 ft radius for each WTG and tower
22 WTG + 2 meteorological tower
* Total area = 69 acres
Distance = 1.8 miles

9 months
5/7/21 - 2/7/22

25

5 WTG Delivery, Erection
Modeling Notes
- Heavy crane is only 80 days
activity under Grading

4 months
8/2/22 - 12/2/22

70

3 Home Run Collection Construction
Modeling Notes
18 miles total
43.6 acres total

-

Standard Off-Road Heavy-Duty
Equipment Required

Backhoe
Grader
Dozer
Loader/Skid Steer
Dump Truck
Scraper
Water Truck
Pickup Truck
Compactor
Roller
Rough Terrain Forklift
20HP Gen set
20 Ton Haul Truck (Gravel)
Trenchers
Dozer
Backhoe
Rough Terrain Forklift
Pickup Truck
20HP Gen Set
Semi-trailer Truck
Backhoe
Grader
Dozer
Loader/skid steer
Dump Truck
Rock Trucks
Water Truck
Crane
Pickup Truck
Compactor
Roller
Semi-trailer Trucks
Rough terrain forklift
20HP Gen Set
Concrete and pump truck
Cement mixer
Intermediate Crane
Heavy Crane
Pickup Truck
Rough Terrain Forklift
20HP Gen Set
Cement Mixers

18 Semi-trailer truck 560 hp per WTG, 396 trips
approx. 40 miles one way calcs off-model
Notes: General Equipment and Phasing provided by SMUD
Equipment list and construction workers adjusted to reflect a maximum of approximately 70 employees on-site during
overlapping phases
Due to overlapping phases, the use of various heavy-duty construction equipment from various phases could be
occurring simultaneously. The analysis identifies the worst-case-scenario for construction emissions during
overlapping phases.

The maximum pounds per day in row 11 is summed over overlapping phases, but the maximum tons per phase in row 34 is not summed over overlapping phases.

Road Construction Emissions Model, Version 9.0.0
Daily Emission Estimates for ->

Solano 4 Demolition

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (lbs/day)

CO (lbs/day)

NOx (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

Grubbing/Land Clearing

4.62

32.59

47.59

5.14

2.14

3.00

2.55

1.92

0.62

0.08

7,539.49

2.11

0.12

7,627.97

Grading/Excavation

0.86

4.55

10.06

3.42

0.42

3.00

1.00

0.38

0.62

0.01

1,425.82

0.37

0.04

1,446.58

Project Phases (Pounds)

Drainage/Utilities/Sub-Grade

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

SOx (lbs/day)

0.00

CO2 (lbs/day)

0.00

CH4 (lbs/day)

0.00

N2O (lbs/day)

0.00

CO2e (lbs/day)

0.00

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (pounds/day)

5.49

37.14

57.65

8.56

2.56

6.00

3.55

2.30

1.25

0.09

8,965.30

2.47

0.16

9,074.56

0.27

1.89

2.84

0.36

0.13

0.23

0.16

0.11

0.05

0.00

446.04

0.12

0.01

451.36

Asphalt
0

Soil Hauling
30

Asphalt Hauling
0

Worker Commute

0

0

0

200

40

0

0

0

0

40

0

40

Total (tons/construction project)
Notes:

Project Start Year ->
Project Length (months) ->
Total Project Area (acres) ->

Maximum Area Disturbed/Day (acres) ->
Water Truck Used? ->

2021
5
0
0
Yes
Total Material Imported/Exported Volume
(yd3/day)

Phase
Grubbing/Land Clearing

Soil

Grading/Excavation

0
0

Drainage/Utilities/Sub-Grade

0

Daily VMT (miles/day)

0
0
0
0
Paving
PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

800

Water Truck
40

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.

Total Emission Estimates by Phase for ->

Project Phases
(Tons for all except CO2e. Metric tonnes for CO2e)
Grubbing/Land Clearing

Solano 4 Demolition

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (tons/phase)

CO (tons/phase)

NOx (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

SOx (tons/phase)

CO2 (tons/phase)

CH4 (tons/phase)

N2O (tons/phase)

CO2e (MT/phase)

0.25

1.79

2.62

0.28

0.12

0.17

0.14

0.11

0.03

0.00

414.67

0.12

0.01

380.60
28.87

Grading/Excavation

0.02

0.10

0.22

0.08

0.01

0.07

0.02

0.01

0.01

0.00

31.37

0.01

0.00

Drainage/Utilities/Sub-Grade

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (tons/phase)

0.25

1.79

2.62

0.28

0.12

0.17

0.14

0.11

0.03

0.00

414.67

0.12

0.01

380.60

Total (tons/construction project)

0.27

1.89

2.84

0.36

0.13

0.23

0.16

0.11

0.05

0.00

446.04

0.12

0.01

409.47

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.
The CO2e emissions are reported as metric tons per phase.

0.00

Road Construction Emissions Model, Version 9.0.0
Daily Emission Estimates for ->

Solano 4 Road Construction

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (lbs/day)

CO (lbs/day)

NOx (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

Grubbing/Land Clearing

1.26

11.74

11.38

30.59

0.59

30.00

6.75

0.51

6.24

0.03

2,701.56

0.72

0.05

2,735.70

Grading/Excavation

4.36

32.66

47.48

32.16

2.16

30.00

8.17

1.93

6.24

0.07

6,675.91

1.88

0.10

6,752.21

Project Phases (Pounds)

Drainage/Utilities/Sub-Grade

4.06

33.11

46.82

32.00

2.00

30.00

7.96

1.72

6.24

SOx (lbs/day)

0.10

CO2 (lbs/day)

10,240.82

CH4 (lbs/day)

1.58

N2O (lbs/day)

0.66

CO2e (lbs/day)

10,478.20

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (pounds/day)

4.36

33.11

47.48

32.16

2.16

30.00

8.17

1.93

6.24

0.10

10,240.82

1.88

0.66

10,478.20

0.38

2.97

4.20

3.16

0.19

2.97

0.78

0.17

0.62

0.01

731.98

0.16

0.03

744.56

Asphalt
0

Soil Hauling
0

Asphalt Hauling
0

Worker Commute

Water Truck

480

40

0

0

0

1,000

40

0

930

0

800

40

0

40

CO2e (MT/phase)

Total (tons/construction project)
Notes:

Project Start Year ->
Project Length (months) ->
Total Project Area (acres) ->

Maximum Area Disturbed/Day (acres) ->
Water Truck Used? ->

2021
9
33
3
Yes
Total Material Imported/Exported Volume
(yd3/day)

Phase
Grubbing/Land Clearing
Grading/Excavation
Drainage/Utilities/Sub-Grade

Soil
0
0
603

Daily VMT (miles/day)

0
0
0
0
Paving
PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.

Total Emission Estimates by Phase for ->

Project Phases
(Tons for all except CO2e. Metric tonnes for CO2e)
Grubbing/Land Clearing

Solano 4 Road Construction

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (tons/phase)

CO (tons/phase)

NOx (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

SOx (tons/phase)

CO2 (tons/phase)

CH4 (tons/phase)

N2O (tons/phase)

0.02

0.16

0.15

0.40

0.01

0.40

0.09

0.01

0.08

0.00

35.66

0.01

0.00

32.76

Grading/Excavation

0.22

1.67

2.43

1.64

0.11

1.53

0.42

0.10

0.32

0.00

341.47

0.10

0.01

313.32

Drainage/Utilities/Sub-Grade

0.14

1.15

1.62

1.11

0.07

1.04

0.28

0.06

0.22

0.00

354.84

0.05

0.02

329.37

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (tons/phase)

0.22

1.67

2.43

1.64

0.11

1.53

0.42

0.10

0.32

0.00

354.84

0.10

0.02

329.37

Total (tons/construction project)

0.38

2.97

4.20

3.16

0.19

2.97

0.78

0.17

0.62

0.01

731.98

0.16

0.03

675.46

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.
The CO2e emissions are reported as metric tons per phase.

Road Construction Emissions Model, Version 9.0.0
Daily Emission Estimates for ->

Solano 4 Home Run Collection

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (lbs/day)

CO (lbs/day)

NOx (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

Grubbing/Land Clearing

1.31

7.44

13.28

40.70

0.70

40.00

8.93

0.61

8.32

0.02

1,588.02

0.37

0.04

1,610.27

Grading/Excavation

2.42

15.94

23.66

41.21

1.21

40.00

9.40

1.08

8.32

0.04

3,527.24

1.00

0.06

3,570.37

Project Phases (Pounds)

Drainage/Utilities/Sub-Grade

2.62

16.84

23.61

41.13

1.13

40.00

9.35

1.03

8.32

SOx (lbs/day)

0.04

CO2 (lbs/day)

3,869.44

CH4 (lbs/day)

0.95

N2O (lbs/day)

0.06

CO2e (lbs/day)

3,912.02

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (pounds/day)

2.62

16.84

23.66

41.21

1.21

40.00

9.40

1.08

8.32

0.04

3,869.44

1.00

0.06

3,912.02

0.15

0.99

1.46

2.71

0.07

2.64

0.61

0.07

0.55

0.00

221.50

0.06

0.00

224.13

Asphalt
0

Soil Hauling
0

Asphalt Hauling
0

Worker Commute

Water Truck

400

40

0

0

0

400

40

0

0

0

400

40

2,160

40

CO2e (MT/phase)

Total (tons/construction project)
Notes:

Project Start Year ->
Project Length (months) ->
Total Project Area (acres) ->

Maximum Area Disturbed/Day (acres) ->
Water Truck Used? ->

2021
6
44
4
Yes
Total Material Imported/Exported Volume
(yd3/day)

Phase
Grubbing/Land Clearing

Soil

Grading/Excavation

0
0

Drainage/Utilities/Sub-Grade

0

Daily VMT (miles/day)

0
0
0
0
Paving
PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.

Total Emission Estimates by Phase for ->

Project Phases
(Tons for all except CO2e. Metric tonnes for CO2e)
Grubbing/Land Clearing

Solano 4 Home Run Collection

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (tons/phase)

CO (tons/phase)

NOx (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

SOx (tons/phase)

CO2 (tons/phase)

CH4 (tons/phase)

N2O (tons/phase)

0.01

0.07

0.13

0.40

0.01

0.40

0.09

0.01

0.08

0.00

15.72

0.00

0.00

14.46

Grading/Excavation

0.08

0.53

0.78

1.36

0.04

1.32

0.31

0.04

0.27

0.00

116.40

0.03

0.00

106.89

Drainage/Utilities/Sub-Grade

0.06

0.39

0.55

0.95

0.03

0.92

0.22

0.02

0.19

0.00

89.38

0.02

0.00

81.98

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (tons/phase)

0.08

0.53

0.78

1.36

0.04

1.32

0.31

0.04

0.27

0.00

116.40

0.03

0.00

106.89

Total (tons/construction project)

0.15

0.99

1.46

2.71

0.07

2.64

0.61

0.07

0.55

0.00

221.50

0.06

0.00

203.33

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.
The CO2e emissions are reported as metric tons per phase.

Road Construction Emissions Model, Version 9.0.0
Daily Emission Estimates for ->

Solano 4 Foundation

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (lbs/day)

CO (lbs/day)

NOx (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

CH4 (lbs/day)

N2O (lbs/day)

Grubbing/Land Clearing

2.35

11.47

24.25

21.23

1.23

20.00

5.26

1.10

4.16

0.02

2,415.37

0.64

0.05

2,446.53

Grading/Excavation

5.61

29.41

61.91

22.64

2.64

20.00

6.53

2.37

4.16

0.08

7,844.79

2.26

0.11

7,933.67

Project Phases (Pounds)

Drainage/Utilities/Sub-Grade

4.20

1.83

0.10

1.77

17.65

15.31

0.82

0.82

0.00

0.75

0.75

0.00

0.03

3,148.50

0.57

0.07

3,184.67

5.61

30.42

61.91

22.64

2.64

20.00

6.53

2.37

4.16

0.08

7,844.79

2.26

0.11

7,933.67

0.42

2.59

4.39

1.88

0.20

1.68

0.53

0.18

0.35

0.01

625.62

0.17

0.01

632.67

Asphalt
0

Soil Hauling
0

Asphalt Hauling
0

Worker Commute

Water Truck

400

40

0

0

0

1,000

0

0

0

1,000

40

480

40

CO2e (MT/phase)

Project Start Year ->
Project Length (months) ->
Total Project Area (acres) ->

Maximum Area Disturbed/Day (acres) ->
Water Truck Used? ->

Grubbing/Land Clearing

1.91

20.00

5.88

1.72

4.16

0.07

6,918.17

6,993.68

2021
9
69
2
Yes
Total Material Imported/Exported Volume
(yd3/day)

Phase

21.91

CO2e (lbs/day)

Paving

Notes:

39.31

CO2 (lbs/day)

Maximum (pounds/day)
Total (tons/construction project)

30.42

SOx (lbs/day)

Soil

Grading/Excavation

0
0

Drainage/Utilities/Sub-Grade

0

Daily VMT (miles/day)

0
0
0
30
Paving
PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

40

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.

Total Emission Estimates by Phase for ->

Project Phases
(Tons for all except CO2e. Metric tonnes for CO2e)
Grubbing/Land Clearing

Solano 4 Foundation

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (tons/phase)

CO (tons/phase)

NOx (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

SOx (tons/phase)

CO2 (tons/phase)

CH4 (tons/phase)

N2O (tons/phase)

0.02

0.11

0.24

0.21

0.01

0.20

0.05

0.01

0.04

0.00

23.91

0.01

0.00

21.97

Grading/Excavation

0.25

1.31

2.76

1.01

0.12

0.89

0.29

0.11

0.19

0.00

349.49

0.10

0.00

320.64

Drainage/Utilities/Sub-Grade

0.12

0.90

1.17

0.65

0.06

0.59

0.17

0.05

0.12

0.00

205.47

0.05

0.00

188.44

Paving

0.03

0.26

0.23

0.01

0.01

0.00

0.01

0.01

0.00

0.00

46.76

0.01

0.00

42.90

Maximum (tons/phase)

0.25

1.31

2.76

1.01

0.12

0.89

0.29

0.11

0.19

0.00

349.49

0.10

0.00

320.64

Total (tons/construction project)

0.42

2.59

4.39

1.88

0.20

1.68

0.53

0.18

0.35

0.01

625.62

0.17

0.01

573.95

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.
The CO2e emissions are reported as metric tons per phase.

The maximum pounds per day in row 11 is summed over overlapping phases, but the maximum tons per phase in row 34 is not summed over overlapping phases.

Road Construction Emissions Model, Version 9.0.0
Daily Emission Estimates for ->

Solano 4 Demolition

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (lbs/day)

CO (lbs/day)

NOx (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM10 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

PM2.5 (lbs/day)

SOx (lbs/day)

CO2 (lbs/day)

N2O (lbs/day)

CO2e (lbs/day)

Grubbing/Land Clearing

1.24

12.48

8.18

6.59

0.59

6.00

1.65

0.40

1.25

0.03

3,192.91

0.37

0.06

3,221.30

Grading/Excavation

0.37

1.89

4.18

6.17

0.17

6.00

1.41

0.16

1.25

0.01

558.83

0.18

0.01

564.85

Project Phases (Pounds)

CH4 (lbs/day)

Drainage/Utilities/Sub-Grade

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (pounds/day)

1.61

14.38

12.37

12.76

0.76

12.00

3.06

0.56

2.50

0.04

3,751.74

0.55

0.07

3,786.16

0.07

0.60

0.48

0.47

0.03

0.44

0.11

0.02

0.09

0.00

156.47

0.02

0.00

157.89

Asphalt
0

Soil Hauling
0

Asphalt Hauling
0

Worker Commute

0

0

0

0

0

0

0

0

0

0

0

0

Total (tons/construction project)
Notes:

Project Start Year ->
Project Length (months) ->
Total Project Area (acres) ->

Maximum Area Disturbed/Day (acres) ->
Water Truck Used? ->

2022
4
0
0
No
Total Material Imported/Exported Volume
(yd3/day)

Phase
Grubbing/Land Clearing

0.00

Soil

Grading/Excavation

0
0

Drainage/Utilities/Sub-Grade

0

Daily VMT (miles/day)

0
0
0
0
Paving
PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

2,800

Water Truck
0

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.

Total Emission Estimates by Phase for ->

Project Phases
(Tons for all except CO2e. Metric tonnes for CO2e)
Grubbing/Land Clearing

Solano 4 Demolition

Total

Exhaust

Fugitive Dust

Total

Exhaust

Fugitive Dust

ROG (tons/phase)

CO (tons/phase)

NOx (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM10 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

PM2.5 (tons/phase)

SOx (tons/phase)

CO2 (tons/phase)

CH4 (tons/phase)

N2O (tons/phase)

CO2e (MT/phase)

0.05

0.55

0.36

0.29

0.03

0.26

0.07

0.02

0.05

0.00

140.49

0.02

0.00

128.58
14.66

Grading/Excavation

0.01

0.05

0.12

0.18

0.00

0.17

0.04

0.00

0.04

0.00

15.98

0.01

0.00

Drainage/Utilities/Sub-Grade

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Paving

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Maximum (tons/phase)

0.05

0.55

0.36

0.29

0.03

0.26

0.07

0.02

0.05

0.00

140.49

0.02

0.00

128.58

Total (tons/construction project)

0.07

0.60

0.48

0.47

0.03

0.44

0.11

0.02

0.09

0.00

156.47

0.02

0.00

143.24

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns G and H. Total PM2.5 emissions shown in Column I are the sum of exhaust and fugitive dust emissions shown in columns J and K.
CO2e emissions are estimated by multiplying mass emissions for each GHG by its global warming potential (GWP), 1 , 25 and 298 for CO2, CH4 and N2O, respectively. Total CO2e is then estimated by summing CO2e estimates over all GHGs.
The CO2e emissions are reported as metric tons per phase.

0.00

Overlapping Phases of Construction
Construction
Phase 1 Phase 2 Phase 3
Month
Apr-21
x
x
May-21
x
x
Jun-21
x
x
Jul-21
x
x
x
Aug-21
x
x
x
Sep-21
x
x
Oct-21
x
x
Nov-21
x
x
Dec-21
x
x
Jan-22
x

Basic
Conversions

Phase 4
x
x
x
x
x
x
x
x
x

Factor

Value

1 pound equals
1 MT equals
Total # of days in a week
1 kg equals
1 Year equals
1 ton equals
Global Warming Potential of CH4
Global Warming Potential of N2O

453.592
1.102
7
1,000
365
2,000
25

Units
grams
tons
days
grams
days
pounds
N/A

298 N/A

Source: SMAQMD Road Construction Emissions Model. V.9.0

Gravel Assumptions for Phase 2 Roads
length (ft)
width
depth
area (ft3)
cubic yards truck trips days
48,048
16
2 1,537,536
56,946
2,847

95

truck trips/daycubic yards/day
30
603

9.1 miles = 48,048 feet
WTG Delivery Trips Emissions
Tractor Emissions Factor

2022
Equipment
Tractors/Loaders/
Backhoes

MaxHP

g/hp/hr
ROG

g/hp/hr
CO

g/hp/hr
NOX

g/hp/hr
SOX

g/hp/hr
PM10

g/hp/hr
PM2.5

g/hp/hr
CO2

g/hp/hr
CH4

g/hp/hr
N2O

500

0.160

1.280

1.437

0.005

0.053

0.049

469.256

0.152

0.004

Source: SMAQMD Road Construction Emissions Model. V.9.0

No. trips
Hours/
Equip Hrs/
Equipment
WTG
per WTG round trip
WTG
Trailer truck
18
6
108
22
Assumes approximately 3 hours for each one way delivery

Total
Travel
Hrs
2,376

Estimated Emissions
Total Hrs
Equip Hrs/ Hours Equip
Used
WTG
Use/ day
2,376
108
30

Trailer truck
Assumes 5 trailer truck deliveries per day.

ROG
(lbs/day)
5.30

CO
(lbs/day)
42.337

NOX
(lbs/day) SOX (lbs/day)
47.519
0.159

PM10
(lbs/day)
PM2.5 (lbs/day)
1.749
1.610

N2O
CO2 (lbs/day) CH4 (lbs/day) (lbs/day)
15,518.01
5.020
0.141

CO2e
(metric
tons/yr)
2,597.66

WTG Delivery and Erection Emissions

WTG RoadMod
Trailer truck
Total

ROG
(lbs/day)

1.61
5.30
6.91

CO
(lbs/day)

14.38
42.337
56.72

NOX
(lbs/day)

12.37
47.519
59.89

Total PM10
(lbs/day)

12.76
1.749
14.51

Exhaust
Fugitive
PM10
Dust PM10
(lbs/day) (lbs/day)

0.76

12.00

0.76

12.00

Total PM2.5
(lbs/day)

3.06
1.610
4.67

Exhaust
PM2.5
(lbs/day)

0.56
0.56

Fugitive Dust
PM2.5 (lbs/day)

2.50

2.50

SOX (lbs/day)

0.04
0.159
0.20

CO2 (lbs/day)

3,751.74
15,518.01
19,269.75

CH4
(lbs/day)

0.55
5.020
5.57

N2O
(lbs/day)

0.07
0.141
0.21

CO2e
(metric
tons/yr)

143.24
2,597.66
2,740.90

Criteria Air Pollutant Emission Rates for Electricity from Various Sources
eGrid
eGrid Subregion
Subregion
Name
CO2
CAMX
WECC California

eGRID Subregion Average Output Emission Rates (lb/MWh)
CH4
N2O
CO2e
NOX
SO2
528
0.033
0.004
530
0.567

0.052

Source: eGRID206 Version 8.0. June 14, 2018. Created 3/7/2019
Avoided PM2.5 Rate
Region
lb/MWh
California
0.04
Source: 2017 AVERT Emission Factors, June 2018. EPA
Hourly Average Emissions Summary for Electricity
Use for PM10
lbs/MWh
0.0627

Source: SCAQMD Air Quality Handbook, 1993.

Source: Reference Appendices for the 2008 Building Energy Efficiency
Standards for Residential and Nonresidential Builings. CEC. Table 3-4.

Energy Production from Solano 4 Wind Project

Installed Capacity
MW
MWh (annual)
92.4
809,424

GWh

Net Energy per Year
MWh
kWh
290.80
290,800
290,800,000

Daily Energy Production
MWh
kWh
796.7 796,712.33

Proposed Project = 92.4 MW
1 GW=1,000 MW=1,000,000 kW
1 MW × 365 days x 24 hours = 8,760 MWh annually

Source: 2017 AVERT Emission Factors, June 2018. EPA. Black & Veatch January 2018: Solano Wind Energy Project, Wind Project Expansion
Assessment

Source: Solano Wind Energy Project, Wind Project Expansion Assessment. Black & Veatch, January 4, 2018.

SMUD Total Avoided Emissions from Project Implementation
SMUD Criteria Air Pollutant Emissions Rates
lb/MWh
ROG

CO
0.01

CO2

SOX
0.2

528

0.12

CH4
0.033

N2O
0.004

CO2e
530

NOX
0.567

SO2

PM2.5
0.052

0.04

PM10
0.0627

Total (lbs)

Total Annual Avoided
Emissions from Project
Total Daily Avoided

ROG

CO
2,908
7.97

SMUD Total Avoided Greenhouse Gas Emissions
CO2e
154,091,721.20
Total Annual (lb)
Total Annual (metric tons)
69,894.91
Total 35 year Lifetime
2,446,321.92

CO2

SOX
58,160
159.34

34,896
95.61

153,502,269.60
420,554.16

CH4
9,596.40
26.29

N2O
1,163.20
3.19

CO2e
154,091,721.20
422,169.10

NOX
165,883.60
451.74

SO2
15,121.60
41.43

PM2.5
11,632.00
31.87

PM10
18,233.16
49.95

Construction Criteria Air Pollutant and Precursor Significance Determination
ROG
(lbs/day)

NOX
(lbs/day)

Total PM10
(lbs/day)

Phase
CO (lbs/day)
1 - Demolition
5.49
37.14
57.65
8.56
2 - Roads
4.36
33.11
47.48
32.16
3 - Home Run
2.62
16.84
23.66
41.21
4 - Foundation
5.61
30.42
61.91
22.64
5 - WTG
6.91
56.72
59.89
14.51
Total Max Unmitigated Emissions
18.08
117.51
190.70
104.57
AQMD Threshold
54 lbs/day
NA
54 lbs/day 80 lbs/day
Exceed Threshold?
NO
YES
YES
Total Basic Mitigated Emissions
181.17
104.14
Additional Mitigated Emissions
144.93
52.48
Exceed Threshold
YES
NO

Exhaust PM10
(lbs/day)

2.56
2.16
1.21
2.64
0.76
8.57
82 lbs/day
NO
8.14
4.48
NO

Fugitive Dust
PM10
Total PM2.5
(lbs/day)
(lbs/day)

6.00
30.00
40.00
20.00
12.00
96.00
BMPs
48.00

3.55
8.17
9.40
6.53
4.67
27.65

27.27
14.00

Areas in light grey represent overlapping phases.
* YSAQMD threshold of significance for construction and operation PM10 is 80 lbs/day, while BAAQMD threshold of significance is 82 lbs/day.

Exhaust
PM2.5
(lbs/day)

2.30
1.93
1.08
2.37
0.56
7.68
54 lbs/day
NO
7.30
4.01
NO

Basic Construction Mitigation Measure Reductions (BAAQMD 2017)
With water trucks selected, there is a 50% reduction in fugitive dust PM. Water trucks are included as part of the project during construction.

Fugitive Dust
PM2.5
(lbs/day)

1.25
6.24
8.32
4.16
2.50
19.97

0.09
0.10
0.04
0.08
0.20
0.31

CO2
(lbs/day)

8,965.30
10,240.82
3,869.44
7,844.79
19,269.75
30,920.35

CH4 (lbs/day)

2.47
1.88
1.00
2.26
5.57
7.61

N2O
(lbs/day)

0.16
0.66
0.06
0.11
0.21
0.99

BMPs

Exhaust Emissions: A 5% reduction was applied for NOX, PM10, and PM2.5 to account for implementation of the appropriate Basic Construction Mitigation Measures

Additional Construction Mitigation Measure Reductions (BAAQMD 2017)

SOX
(lbs/day)

CO2e (metric
tons/yr)

409.47
675.46
203.33
573.95
2,740.90
2,740.90
NA

9.99

CO2e (metric CO2e (metric CO2e (metric
tons/yr)
tons/yr)
tons/yr)

Year 1
1,862.21

Year 2
2,740.90

An additional 50% reduction was applied to the fugitive PM dust emissions with implementation of the Additional Construction Mitigation Measures 1 through 8. This results in a total 75 percent reduction considering above.
Exhaust Emissions: A 20 percent reduction for NOX and a 45% reduction for PM10 and PM2.5 was applied to account for implementation of Measure 9 in the Additional Construction Mitigation Measures

Total
4,603.11

Amortized
131.52

Construction Ozone Precursor Annual Emissions

Phase
1 - Demolition
2 - Roads
3 - Home Run
4 - Foundation
5 - WTG
Total Construction Emissions
Total 2021 Emissions
YSAQMD Threshold
Exceed Threshold?
Total Basic Mitigated Emissions
Additional Mitigated Emissions
Exceed Threshold

ROG
NOX
(tons/phase) (tons/phase)

0.27
2.84
0.38
4.20
0.15
1.46
0.42
4.39
0.08
0.57
1.30
13.46
Total NOx
1.22
12.89
10 tons/yr 10 tons/yr Construction
Emissions
NO
YES
12.25
12.78
9.80
10.23
NO

Areas in light grey represent overlapping phases over a 10 month period.

Basic Construction Mitigation Measure Reductions (BAAQMD 2017)

Exhaust Emissions: A 5% reduction was applied for NOX to account for implementation of the appropriate Basic
Construction Mitigation Measures

Additional Construction Mitigation Measure Reductions (BAAQMD 2017)

Exhaust Emissions: A 20 percent reduction for NOX was applied to account for implementation of Measure 9 in
the Additional Construction Mitigation Measures
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1.0 Introduction
The Sacramento Municipal Utility District (SMUD) is proposing to develop the Solano Phase 4
Wind Project (Project) in the Montezuma Hills in Solano County, California (Figure 1). To
determine the use of the Project area by golden eagles (Aquila chrysaetos) and bald eagles
(Haliaeetus leucocephalus), Area West Environmental, Inc. (AWE) conducted nesting surveys
to determine bald and golden eagle use of the Project area and vicinity following the U.S. Fish
and Wildlife Service’s (USFWS) Interim Golden Eagle Technical Guidance: Inventory and
Monitoring Protocols; and Other Recommendations in Support of Golden Eagle Management
and Permit Issuance (Eagle Guidance) (USFWS 2010). The information obtained during the
surveys and presented in this report will be used to determine eagle use in the Project area, and
will inform Project design to facilitate minimizing or eliminating eagle mortality.

1.1

Project Location and Description

The Project is located immediately east of the community of Collinsville in Solano County,
California (Figure 1), specifically in portions of Sections 2, 22, 23, 24, 25, and 26; Township 3
North, and Range 1 East of the Antioch North and Bird’s Landing U.S. Geological Survey 7.5minute quadrangle maps (Figure 2). Consisting of rolling hills characteristic of the Montezuma
Hills, the Project area is bordered to the south by Stratton Lane, which is just north of the
Sacramento River, and to the north and east by existing SMUD wind energy generating facilities
(Solano Wind Phases 1, 2, and 3). Within the 1,172-acre Project area, there are existing rows
of wind turbines along the hilltops and ridgelines, which are connected by gravel roads.
The Project area also includes staging areas, which are located within the adjacent SMUD wind
facilities, potential access road locations, energy collection systems (transmission lines), and a
SMUD substation located just north of Montezuma Hills Road (Figures 1 and 2). SMUD
proposes to replace existing wind turbines in the Project area. The Project would also include
construction of new access roads, meteorological towers, and a power collection system,
including a transmission line to the existing power substation.
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Figure 1. Project Vicinity
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Figure 2. Project Location
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2.0 Methods
2.1

Pre-field Analysis

As part of the Eagle Guidance, location data from previous eagle surveys conducted within
portions of or adjacent to the Project area were reviewed for known locations of historic eagle
nests, and included the following:


Bald and Golden Eagle Survey Report for Proposed Collinsville Wind Project (Garcia
and Associates [GANDA] 2011);



Avian Use Study (for the) Collinsville Wind Power Project (Curry and Kerlinger, LLC
2011);



Avian and Bat Protection Plan for the Proposed Collinsville Wind Project (ICF
International 2011);



Bird and Bat Conservation Strategy for the Shiloh 4 Wind Project (ICF International
2012);



Final Eagle Conservation Plan (for the) Solano Wind Project Phases 1, 2, and 3
(AECOM 2014); and



California Natural Diversity Database (CNDDB) (California Department of Fish and
Wildlife [CDFW] 2017).

Known nest locations and eagle territory location data within 10 miles of the Project area that
were obtained from the above sources are presented in Figure 3.

2.2

Field Surveys

According to the Eagle Guidance, two rounds of either aerial or ground-based surveys in a
single season are required to determine the status of an occupied nest. The first survey should
be conducted during the time of year when golden eagles are establishing nesting territories,
which is generally during the winter months (December through early February) in California.
During the first survey, all known eagle nests from previous seasons and all potential nesting
locations (large trees, utility towers, and cliffs) should be surveyed for the presence of potential
eagle mating pairs establishing nest territories. All previously-identified eagle nests should be
surveyed for up to 4 hours at a distance (between 300 and 1600 meters) to determine the
occupancy status of each site. A second round of surveys (conducted no less than 30 days
after the first round and ideally when the young would be more than 51 days old but not yet
fledged) would then be conducted to determine the nesting status of each occupied nesting
territory from the first round of surveys (unoccupied [or occupied by another raptor species],
failure [no young], or success [young surviving to more than 51 days]).
If a nest was determined to be potentially occupied by a bald or golden eagle, the following
information would be collected during each round of surveys:
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Date of observation(s);



Time of observation(s);



Weather during observation(s);



Name of observer(s);



Location of observation(s); and



Description of observation(s).

For each potential or occupied eagle nest, the following data will be recorded:


Status (Unknown; Vacant; Occupied-Number of eagles [laying or non-laying]; breeding
successful [chick observed to be ≥51 days-fledging]; breeding unsuccessful);



Location (decimal degree lat/long or Universal Transverse Mercator);



Elevation



Age class(es) of eagles observed;



Estimated nesting chronology (date clutch complete [with incubation behavior
observed], hatch date, fledge date, date failure first observed and/or confirmed, and
number of young at each visit ≥51 days);



Photographs (surrounding landscape and nest); and



Substrate (tree species, cliff, or structure).

Additional observations could also include:


Presence and description of bands, patagial tags, or telemetry unit;



Forage location;



Prey items;



Height of nest;



Additional nesting substrate information;



Aspect; and



Nearby nesting raptors.
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Figure 3. Known Eagle Nests and Territories within 10 Miles of the Project Area
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To determine potential eagle occupancy and use of the Project area, a round of ground-based
daytime surveys were conducted within the Project area and surrounding 10-mile buffer during
the spring by biologist Jeff Alvarez, with assistance by biologist Mark Noyes, on March 30, 2016
and March 31, 2016, and continued by Jeff Alvarez on April 2, 2016 and April 11, 2016. As part
of the survey round, all accessible nesting sites within 10 miles of the Project area were visited,
with the exception of the portion of Contra Costa County located south of the cities of Antioch
and Pittsburg. Although an abundance of potential nesting sites were observed in the area
south of the cities of Antioch and Pittsburg, and the three known golden eagle territory locations
in this area (Figure 3) were examined, due to the abundance of potential nesting sites in the
area, specifically large oaks (Quercus sp.), not all potential nesting locations were surveyed.
Despite the potential for golden eagle nesting south of the cities of Antioch and Pittsburg, it is
unlikely that individuals potentially nesting in these areas would forage within the Project area
due to the fact that the land between these potential nesting sites and the Project area is
comprised of the cities of Antioch and Pittsburg, and the Sacramento River Delta, and lacks
suitable foraging habitat.
During the second monitored breeding season, the first round of winter surveys began on
November 29, 2016, though no eagles were observed. An additional survey round began on
December 30, 2016, and a followup survey was completed on February 22, 2017, to satisfy the
Eagle Guidance protocol.
Eagles were determined to not be utilizing previously-identified nests if either:

2.3



An individual of another raptor species was visually observed siting on the nest,



A non eagle was observed showing territorial behavior above the nest,



Calls from a non eagle were heard coming from the general nest location, or



The nest was damaged to such an extent that it could not be utilized for breeding.

Agency Coordination and Professional Contacts

Resource agency personnel and professionals from CDFW and USFWS were contacted with
regard to special-status species occurrence within the action area.
2.3.1

California Department of Fish and Wildlife

On March 8, 2016, SMUD sent a letter to Craig Weightman, Region 3 Environmental Program
Manager at the CDFW Bay Delta Region. The letter included a list of special-status species
that have potential to occur within the Project vicinity based on species lists from CNDDB and
USFWS. The letter asked if there are any additional special-status species that the CDFW
believes has potential to occur within the Project vicinity, or if there are species of local concern.
To date, no response has been received.
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2.3.2

U.S. Fish and Wildlife Service

A letter was sent to Jan Knight, Deputy Field Supervisor at the USFWS Sacramento Fish &
Wildlife Office on March 8, 2016. The letter included a list of special-status species that have
potential to occur within the Project vicinity based on species lists from CNDDB and USFWS.
The letter asked if there are any additional federally listed species that the USFWS believes has
potential to occur within the Project vicinity, or if there are species of local concern. To date no
response has been received.
On March 31, 2016, Jose Bodipo-Memba and Ammon Rice of SMUD, Becky Rozumowicz with
AWE, and Bridget Canty with CH2M HILL had a conference call with Heather Beeler and Robert
Doster of the USFWS to discuss proposed eagle survey methods. During that call Ms. Beeler
stated that the USFWS would like early season surveys (December - Feburary) to be included
in the methods in order to identify whether there is eagle breeding territory within the Project
area.
On April 21, 2016, Becky Rozumowicz with AWE sent a follow up email concerning the March
31 conference call to Ms. Beeler and Mr. Doster with the USFWS. The email included a letter
outlining the proposed eagle survey methods for the Project. In addition, the letter requested
any additional information the USFWS may have on nesting eagles and territories, and
comments on the methods proposed. Resumes of proposed surveyors were also attached for
the USFWS’s approval. Mr. Doster responded via email on May 3, 2016 with approval of the
surveyors. Regarding the request for additional eagle nest data, Mr. Doster stated that the
USFWS did not have any further data beyond what was cited in the letter. He also agreed that
the proposed survey methods are appropriate. However, given that it was a little late in the
nesting season for 2016, Mr. Doster stated that the USFWS recommends considering doing a
second round of surveys, appropriately timed during the next nesting season.
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3.0 Results
3.1

Pre-field Analysis

Based on a literature review and the CNDDB, five golden eagle nests were previously identified
within 10 miles of the Project area (Figure 3). In addition, six golden eagle territories and one
bald eagle territory were observed within 10 miles of the Project area (Figure 3) (GANDA 2011).

3.2

Field Surveys

During the 2016 spring eagle surveys, no eagles were detected at any of the previously
identified nest locations (Table 1, Figure 4). With the exception of the Transmission Tower
Nest, which was located inside the Project area and was too damaged and small to be used, all
of the previously identified eagle nests were occupied by other raptor species (Table 1, Figure
4). Although no new eagle nests were observed within 10 miles of the Project area, a golden
eagle was observed foraging approximately 0.25 mile northeast of the Project area along
Talbert Lane. Juvenile bald eagles were observed on March 31, 2016 by biologists Jeff Alvarez
and Mark Noyes foraging with a group of turkey vultures (Cathartes aura) and crows (Corvus
brachyrhynchos) just west of the Project area, and on April 5, 2016 by biologist Patrick Martin
just east of the Project area (Figure 4).
Table 1. Status of Previously Identified Eagle Nests
Nest Location
Survey
Species Observed
Notes
Individual red-tailed hawk
Spring/Winter Red-tailed hawk (Buteo
calling from grove of trees
Mason Nest
2016
jamaicensis)
containing nest.
Currie Nest (East)

Spring/Winter Great-horned owl
2016
(Bubo virginianus)

Great-horned owl observed
flying out of tree containing
nest.

Currie Nest (West)

Spring/Winter Red-tailed hawk (Buteo
2016
jamaicensis)

Red-tailed hawk observed
sitting on nest.

Callahan Nest

Spring/Winter Swainson’s hawk
2016
(Buteo swainsoni)

Individual Swainson’s hawk
calling from grove of trees
containing nest.

Transmission
Tower Nest

Spring/Winter
None
2016

Stick nest was too damaged
and small to be utilized by
raptors.

No eagles were observed in or around the Project area during the 2016-2017 winter eagle
surveys (November 29, 2016, December 30, 2016, and February 22, 2017). More than 100
foraging red-tailed hawks were observed, along with many other species during the November
29, 2016 survey. During the February 22, 2017 survey, a great-horned owl was observed
nesting near Latrobe Road (Figure 4). Appendix A lists all bird species observed during the
spring and winter surveys.
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Figure 4. Nests and Eagle Sightings in the Project Area
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4.0 Conclusions
No active eagle nests were observed inside or within 10 miles of the Project area during the
2016 and 2017 surveys. However, foraging eagles were observed near the Project area during
other surveys, which suggests that eagles have potential to utilize the Project area for foraging
habitat. Although all of the intact previously identified golden eagle nests were occupied by
other raptors at the time of the survey in spring 2016, raptor occupancy of stick nests can vary
year-to-year, and the nests could become reoccupied by golden eagles in the future. For this
reason, a round of winter surveys were recommended to further document the potential for and
extent of eagle utilization of the Project area and surrounding region for nesting and foraging
habitat. Winter surveys began on November 29, 2016, with a second survey on December 30,
2016, and a final followup survey on February 22, 2017. No eagles were observed during the
winter survey, foraging or nesting.
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Appendix A. List of Bird Species Observed in Project
Area

Table A-1: Bird Species Observed During Eagle Surveys
Scientific Name
Agelaius phoeniceus
Anas clypeata
Anas platyrhynchos
Aphelocoma californica
Ardea alba
Ardea Herodias
Aquila chrysaetos
Branta canadensis
Bubo virginianus
Bucephala albeola
Buteo jamaicensis
Buteo regalis
Buteo swainsoni
Calidris spp.
Cathartes aura
Charadrius vociferus
Circus cyaneus
Colaptes auratus
Columba livia
Corvus corax
Elanus leucurus
Euphagus cyanocephalus
Falco columbarius
Falco sparverius
Fulica americana
Haemorhous mexicanus
Haliaeetus leucocephalus
Hirundo rustica
Lanius ludovicianus
Larus delawarensis
Larus occidentalis
Megaceryle alcyon
Meleagris gallopavo
Melospiza melodia
Melozone crissalis
Mimus polyglottos
Passerculus sandwichensis
Phalacrocorax auritus
Phasianus colchicus
Sayornis nigricans
Sayornis saya
Spinus psaltria
Streptopelia decaocto
Sturnella neglecta
Sturnus vulgaris
Tringa melanoleuca
Tyrannus verticalis
Xanthocephalus
xanthocephalus

Common Name
red-winged blackbird
northern shoveler
mallard
western scrub-jay
great egret
great blue heron
golden eagle (foraging)
Canada goose
great horned owl
bufflehead
red-tailed hawk
ferruginous hawk
Swainson's hawk
least or western sandpiper
turkey vulture
killdeer
northern harrier
northern flicker
rock dove
common raven
white-tailed kite
Brewer's blackbird
merlin
American kestrel
American coot
house finch
bald eagle (foraging)
barn swallow
loggerhead shrike
ring-billed gull
western gull
belted kingfisher
wild turkey
song sparrow
California towhee
northern mockingbird
savannah sparrow
double-crested cormorant
ring-necked pheasant
black phoebe
Say's phoebe
lesser goldfinch
Eurasian collard dove
western meadowlark
European starling
greater yellowlegs
western kingbird
Yellow-headed blackbird

Family
Icteridae
Anatidae
Anatidae
Corvidae
Ardeidae
Ardeidae
Accipitridae
Anatidae
Strigidae
Anatidae
Accipitridae
Accipitridae
Accipitridae
Scolopacidae
Cathartidae
Charadriidae
Accipitridae
Picidae
Columbidae
Corvidae
Accipitridae
Icteridae
Falconidae
Falconidae
Rallidae
Fringillidae
Accipitridae
Hirundinidae
Laniidae
Laridae
Laridae
Alcedinidae
Phasiandae
Emberizidae
Emberizidae
Mimidae
Emberizidae
Phalacrocracidae
Phasiandae
Tyrannidae
Tyrannidae
Fringillidae
Columbidae
Icteridae
Sturnidae
Scolopacidae
Tyrannidae
Icteridae

Status1
Federal/State
--/---/---/---/---/---/---/FP
--/---/---/---/---/WL
--/ST
--/---/---/---/SSC
--/---/---/---/FP
--/---/WL
--/---/---/-DL/FP, Endangered
--/---/SSC
--/---/---/---/---/SSC
--/---/---/---/---/---/---/---/---/---/---/---/---/---/SSC

Table A-1: Bird Species Observed During Eagle Surveys
Scientific Name
Zenaida macroura
Zonotrichia atricapilla
Zonotrichia leucophrys
*Struthio camelus

Common Name
mourning dove
golden-crowned sparrow
white-crowned sparrow
*ostrich

*Note: Ostrich was in private property and was not a wild bird.

Family
Columbidae
Emberizidae
Emberizidae
*Struthionidae

1

Status explanations:

--

=

no listing.

Federal
FE
FT
FC

=
=
=

listed as endangered under the federal Endangered Species Act.
listed as threatened under the federal Endangered Species Act.
Candidate to be listed under the federal Endangered Species Act.

State
SE
=
listed as endangered under the California Endangered Species Act.
ST
=
listed as threatened under the California Endangered Species Act.
FP
=
designated as a fully protected species under the CFGC.
CT
=
candidate threatened
SSC = state species of special concern

Status1
Federal/State
--/---/---/---/--
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1.0 SUMMARY OF FINDINGS
This Preliminary Jurisdictional Determination (PJD) report summarizes the results of a
delineation to determine potential waters of the U.S. under the jurisdiction of the U.S. Army
Corps of Engineers (Corps) pursuant to Section 404 of the Clean Water Act (CWA) for the
Sacramento Municipal Utility District (SMUD) Solano Phase 4 Wind Project (Project). This PJD
indicates that waters of the U.S., including wetlands, are present in the Project area (Table 1).
The findings of this report are considered preliminary, subject to review by the Corps during the
verification process. Implementation of the Project may require the Project proponent to obtain
a Section 404 permit.
A total of 14.692 acres of potential waters of the U.S. were identified at the 1,172-acre Project
area (Table 1 and Exhibit A), comprised of the 14.481 acres of the following wetland vegetation
communities: alkaline pool, brackish marsh, perennial swale, seasonal swale, seasonal wetland,
and wetland ditch. A total of 0.211 acre of other waters of the U.S. were identified in the Project
area, comprised of open water and ephemeral drainage vegetation communities.
Table 1. Potential Waters of the U.S. Identified in the
Project Area
Feature Type
Wetlands
Alkali Pool
Brackish Marsh
Perennial Swale
Seasonal Swale
Seasonal Wetland
Wetland Ditch
Wetlands Subtotal
Other Waters
Open Water
Ephemeral Drainage
Other Waters Subtotal
Total Waters

Area (acres)

Length (feet)

0.086
2.420
0.681
11.076
0.170
0.048
14.481

N/A
N/A
N/A
N/A
N/A
313.3
313.3

0.053
0.158
0.211
14.692

N/A
648.2
648.2
961.5
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2.0 INTRODUCTION
Area West Environmental, Inc. (AWE) was retained by SMUD to conduct a delineation of waters
of the U.S., including wetlands, for the proposed Project area outside the unincorporated
community of Collinsville, Solano County, California and prepare a PJD report.
SMUD proposes to replace up to 18 of the existing wind turbines in the Project area. These
turbines would be south of, and adjacent to, the previously constructed SMUD Solano Wind
Phase 1, 2, and 3 projects within the Montezuma Hills. The Project would include construction
of new access roads, meteorological towers, and a power collection system, including a
transmission line to the existing power substation.

2.1 Project Location
The Project is located immediately east of the community of Collinsville in Solano County,
California (Figure 1). Specifically, the Project is located in portions of Sections 2, 22, 23, 24, 25,
and 26; Township 3 North, and Range 1 East of the Antioch North and Bird’s Landing U.S.
Geological Survey (USGS) 7.5-minute quadrangle maps (Figure 2).

2.2 Site Description
Consisting primarily of rolling hills characteristic of the Montezuma Hills, the 1,172-acre Project
area is bordered to the south by Stratton Lane, which is just north of the Sacramento River, and
to the north and east by existing SMUD wind energy generating facilities (Solano Wind Phases
1, 2, and 3). Within the Project area, there are existing rows of wind turbines along the hilltops
and ridgelines that are connected by gravel roads. The Project area also includes staging areas
which are located within the adjacent SMUD wind facilities, potential access road locations,
energy collection systems (transmission lines), and a SMUD substation located just north of
Montezuma Hills Road (Figures 1 and 2).
In addition to an existing wind farm in the Project area, land uses also include wheat cultivation
and livestock grazing. Farming within the Project area is conducted in phases, with different
portions of the Project area planted on a three-year cycle. Most of the Project area, with the
exception of the flat, alkaline areas located just north of the Sacramento River/San Joaquin
River Delta, is regularly disked on a semi-annual basis (Figure 3).

2.3 Driving Directions
Heading west on Interstate 80 from Sacramento: Take the exit for Pedrick Road (Exit 67) in
Dixon. Head south on Pedrick Road for 9.6 miles before turning west onto Binghamton Road.
Continue on Binghamton Road for 1 mile and turn south onto Highway 113. Stay on Highway
113 for 13.2 miles and turn east onto Highway 12. After 1.5 miles on Highway 12, turn south
onto Currie Road. Continue on Currie Road for 1.8 miles before turning east on Emigh Road.
After 0.2 mile on Emigh Road, turn south onto Anderson Road. Continue on Anderson Road for
2.3 miles before turning south on Montezuma Hills Road. After 1.8 miles, when Montezuma
Hills Road makes a 90 degree turn west, turn east onto Toland Lane to arrive at the SMUD
office.
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Figure 1. Project Vicinity
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Figure 2. Project Location
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Figure 3. Project Overview
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From the office, drive back to Montezuma Hills Road and continue west for 4.8 miles before
turning west onto Bird’s Landing Road. After 1.4 miles, turn south onto Collinsville Road.
Continue on Collinsville Road for 3.8 miles before turning east onto Stratton Lane. A small
portion of the Project area is located at the northeast corner of the intersection of Collinsville
Road and Stratton Lane. The remainder of the Project site begins approximately 1-quarter mile
further east Stratton Lane on the north side of the road.
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3.0 DEFINITIONS
Certain terms used throughout this report have specific meanings that relate to the wetland
delineation process, as specified by the Corps of Engineers Wetland Delineation Manual
(Environmental Laboratory 1987) and the Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Arid West Region (Version 2.0) (Corps 2008a). These terms are
described briefly below.
“Waters of the U.S.” is the encompassing term for areas that qualify for federal regulation
under Section 404 of the CWA. Waters of the U.S. include “wetlands” and “other waters of the
U.S.” For regulatory purposes, wetlands are defined as:
Areas that are inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar
areas (Code of Federal Regulations [CFR] 328.3, 230.3).
Wetlands under Corps jurisdiction must have the following field indicators:
1. A prevalence of hydrophytic vegetation (i.e., “water loving” species with “obligate,”
“facultative wetland,” or “facultative” wetland indicator status [Lichvar et al. 2016]);
Plant wetland indicator statuses from The National Wetland Plant List: 2016 Update
of Wetland Ratings (NWPL) (Lichvar, et al. 2016) are abbreviated as follows:



OBL = Obligate wetland plants. Almost always occur in wetlands.



FACW = Facultative wetland plants. Usually occur in wetlands, but may
occur in non-wetlands.



FAC = Facultative plants. Occur in wetlands and non-wetlands.



FACU = Facultative upland plants. Usually occur in non-wetlands, but may
occur in wetlands.



UPL = Obligate upland plants. Almost never occur in wetlands.



For species not listed in the NWPL, “NL” is used to indicate their absence in
the list. These species can be assumed to be upland species.



An asterisk (*) denotes a wetland rating that has been assigned to a plant
based on biologist local knowledge of the species’ wetland occurrence
frequency.

2. Hydric soils (i.e., hydric soils listed by the U.S. Department of Agriculture Natural
Resources Conservation Service [NRCS] and unclassified soils that are formed
under conditions of saturation, flooding, or ponding long enough during the growing
season to develop anaerobic conditions in the upper part) (NRCS 2010); and
3. Wetland hydrology (evidence that episodes of inundation or soil saturation lasting
more than a few days during the growing season have occurred repeatedly over a
period of years and that the timing, duration, and frequency of wet conditions have
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been sufficient to produce a characteristic wetland plant community and hydric soil
morphology).
In the Arid West Region, growing season dates are determined through onsite observations of
the following indicators of biological activity in a given year: (1) above-ground growth and
development of vascular plants, and/or (2) soil temperatures. Season dates may be
approximated by using WETS tables available from NRCS National Water and Climate Center
to determine the median dates of 28 degree F (-2.2 degree C) air temperatures in spring and fall
based on long-term records gathered at the nearest appropriate National Weather Service
meteorological station (Corps 2008a).
For this report, other waters of the U.S. refer to waterways and other water bodies with a
defined bed and bank, such as drainages, ditches, creeks, rivers, and lakes. This translates to
the bank-to-bank portion of water bodies, up to the “ordinary high-water mark” (OHWM). Other
waters of the U.S. may lack hydrophytic vegetation and/or evidence of hydric soils.
In 33 CFR Part 329.1, the OHWM for non-tidal rivers is defined as the line on the shore
established by the fluctuations of water and indicated by physical characteristics such as a
clear, natural line impressed on the bank; shelving; changes in the character of the soil;
destruction of terrestrial vegetation; and the presence of litter and debris. The OHWM for a
stream is usually determined through an examination of the recent physical evidence of surface
flow in the stream channel. In dry land fluvial systems typical of the desert areas, the most
common physical characteristics indicating the OHWM for a channel usually include, but are not
limited to, a clear, natural scour line impressed on the bank; recent bank erosion; destruction of
native terrestrial vegetation; and the presence of litter and debris (Corps 2008b, 2010).
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4.0 METHODS
Wetlands were delineated using the Corps of Engineers Wetland Delineation Manual
(Environmental Laboratory 1987) and the Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Arid West Region (Version 2.0) (Corps 2008a). An area must
meet criteria for hydrophytic vegetation, hydric soils, and wetland hydrology to be identified as a
potential wetland under Corps jurisdiction.
Water bodies that did not meet the wetland criteria were reviewed to determine if they met the
definition of other waters of the U.S. (i.e., had evidence of an OHWM) (Corps 2008b, 2010).
Specific details of the delineation methods are described below.

4.1 Preliminary Review
Before field surveys were conducted, the following information was reviewed:


General topography from the Antioch North and Birds Landing, California USGS
7.5-minute topographic quadrangle maps (Figure 2);



Soils information from the NRCS Web Soil Survey 2016 (Figure 4, Appendix A);



Site hydrology from visual interpretations of aerial photographs and topography at a
scale of 1 inch = 200 feet (Exhibit A);



National Wetland Inventory (NWI) maps (Figure 5) (U.S. Fish and Wildlife Service
[USFWS] 2016);



Regional hydrology data from visual observations and aerial photographic evidence of
hydrologic connections to Traditional Navigable Waters (TNW) (Figure 6); and



USGS Hydrologic Unit Code (HUC) data for California watershed boundaries (Figure 7).

4.2 Field Survey Dates and Methods
Wetland delineation fieldwork was conducted by AWE biologists Mark Noyes and Callen Keller
on June 23, 2016 and by Mark Noyes on July 1, 2016; July 26, 2016; and July 27, 2016. The
purpose of the fieldwork was to gather data on the vegetation, soils, and hydrology of the
Project area to determine what areas; if any, met the Corps three mandatory criteria for
wetlands (i.e., exhibited positive indicators of wetland vegetation, soils, and hydrology).

4.2.1 Vegetation
Vegetation within potential waters of the U.S. was recorded on Wetland Determination Data
Forms (Arid West Region, Version 2) which are provided in Appendix B. Plant species not
readily identifiable in the field were determined based on the Jepson Manual: Vascular Plants of
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Figure 4. Project Soils
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Figure 5. National Wetlands Inventory
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Figure 6. Project Distance to Traditional Navigable Water
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Figure 7 Project Hydrologic Unit
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California (Second Edition) (Baldwin et al. 2012). The wetland indicator status of plant species
was based on The National Wetland Plant List: 2016 Update of Wetland Ratings (Lichvar et al.
2016).
The wetland vegetation criterion was considered met when more than 50 percent of the
dominant plant species across all strata were rated OBL, FACW, or FAC or if the aerial cover of
hydrophytic plant species resulted in a prevalence rating of 3.0 or less. The Corps defines
“dominant” plant species as those with at least 20 percent coverage of the total canopy. The
Corps defines an area to be vegetated if it has 5 percent or more total plant cover at the peak of
the growing season. Those sites supporting either a dominance or prevalence of hydrophytes
were further examined for indicators of wetland hydrology and hydric soils.

4.2.2 Soils
Soil texture, matrix and mottle colors, and the presence of subsoil layers impervious to water
infiltration were documented from hand-excavated soil pits. Soil pits were excavated to 18
inches, where possible. Soil pits not excavated to this depth encountered restrictions to hand
excavations such as dry/hard soil conditions, rock, or concrete. Soils were examined for
positive hydric soil indicators such as low chromas, mottles, histic epipedons, organic layers,
manganese concretions, gleization, and sulfidic odor. The color and texture of the soil layers
encountered were recorded. Soil color was determined from moist soil peds using Munsell Soil
Color Charts (Munsell 2009). Alphanumeric soil descriptions provided on the field data forms
are based on those in the Munsell soil color charts.
Paired upland and wetland soil pits were evaluated in order to determine and delineate an
abrupt wetland/upland boundary. Hydric soil assessments were predominately based on the
guidance provided in the Regional Supplement to the Corps of Engineers Wetland Delineation
Manual: Arid West Region (Version 2.0) (Corps 2008a) and the Field Indicators of Hydric Soils
in the U.S., Version 7.0 (NRCS 2010). Supplemental soil information for the regional area was
also evaluated from the Web Soil Survey (NRCS 2016). Specific pit depths, soil color/texture,
and other soil data obtained at each soil sample location are provided on the data forms found
within Appendix B.

4.2.3 Hydrology
Areas supporting a prevalence of hydrophytic vegetation and hydric soils were further evaluated
for indicators of wetland hydrology. Hydrology information was determined through field
observations in order to determine the presence/absence of primary and/or secondary
hydrological indicators (i.e., surface water, saturation, sediment debris or drift deposits,
watermarks, soil cracks, oxidized root channels, biotic or salt crusts, or other hydrologic
indicators). Wetland hydrology was also determined based on the presence of ponding
(inundation) or saturation, aerial photographic signature, landscape positions, or the presence of
other field indicators such as scour marks.
The site was also surveyed for water bodies (e.g., streams and ponds). A “water body” is
defined as any area that in a normal year has water flowing or standing above ground to the
extent that evidence of an OHWM is established (Federal Register Volume 67, Number 10,
Tuesday January 15, 2002). Water bodies are not required to be dominated by hydrophytic
vegetation or to have positive hydric soil indicators to be considered Corps-jurisdictional.
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4.3 Data Collection
Data was collected on the general vegetation communities within the Project area, categorized
by the dominant vegetation. Drainages exhibiting an OHWM were further characterized using
forms provided in the Updated Datasheet for Identification of the Ordinary High Water Mark
(OHWM) in the Arid West Region of the Western United States (Corps 2010) (Appendix B).
Representative photographs of the site and the features are provided in Appendix C. Two
paired data points were collected to document wetland and upland boundaries for the mapped
potential wetland features, and a single data point was used to document other waters.

4.4 Mapping and Acreage Calculations
The boundaries of potential wetland features were recorded using a handheld Trimble GeoXT
6000 Global Positioning System (GPS) unit with sub-meter accuracy. Data was collected in
latitude/longitude in the WGS84 datum. Acreages for these features within the Project were
calculated using polygon size in ArcView Geographic Information System (GIS).
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5.0 RESULTS
A total of 14.692 acres of potential waters of the U.S. were identified in the 1,172-acre Project
area, consisting of 14.481 acres of wetlands, and 0.211 acre of other waters of the U.S (Table 1
and Exhibit A). Habitats in the Project site are discussed further in Section 5.3, “Habitat Types.”
The findings of this delineation are preliminary and subject to review and modification by the
Corps. Data forms are included in Appendix B. Representative photographs are provided in
Appendix C. A list of vascular plant species observed at the Project area is included in
Appendix D, and the Aquatic Resources Inventory is provided in Appendix E. A request for
jurisdictional determination, including a signed statement allowing Corps staff to access the
Project area for the purpose of verifying the delineation, is provided in Appendix F.

5.1 Limitations to Surveys
Limitations to this survey included:
1) Survey date outside of the bloom period for some common wetland plants; due to the
delineation being conducted in the mid-summer, some of the herbaceous cover was
desiccated and difficult to identify. However, enough vegetation was identifiable to
determine feature boundaries and types.
2) Survey dates were after the majority of the Project area was disked for wheat
production. As a result, potential aquatic features could have been obscured/removed
within these areas. Given the somewhat regular wheat cultivation/disking schedule at
the Project area, it is unlikely that potential waters of the U.S. have potential to
form/reform long enough to exhibit all three wetland criteria or an OHWM. Within the
Project area, multiple NWI “Riverine” features are present in disked areas. However,
due to regular disking, the majority of these features are no longer present as
documented in Appendix C – Representative Photographs.
3) Annual precipitation for the 2016-2017 wet-season was below average, with a total of
13.4 inches (CIMIS 2016). Despite below-average precipitation levels, potential wetland
boundaries were clearly defined by the presence/prevalence of hydrophytes.

5.2 Overview of Site Conditions
The Project is located in Solano County with an elevation that ranges from approximately 0 feet
to 275 feet above mean sea level.
Freshwater Pond, Freshwater Emergent Wetland, and Riverine wetland types were identified
from the NWI within the Project area (Figure 5). While the majority of the hydrologic inputs in
the Project area are derived from precipitation, portions of the Project area may be occasionally
flooded by the Sacramento River. Additionally, some areas appear to receive groundwater
inputs, as evidenced by two capped springs in the southern portion of the Project area and an
overflowing well located offsite to the west and uphill from a perennial swale in the northern
linear portion of the Project area (Exhibit A).
Historic climate details for the Project are based on data collected by a Western Regional
Climate Center (WRCC) at the Rio Vista monitoring station located approximately 7.1 miles
northeast of the Project. Temperatures range from an average high temperature in July of 90
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degrees Fahrenheit (°F) to an average low of 53 °F in January according to the WRCC (WRMS
2016). The average annual high temperature in the Project area is approximately 72 °F. The
Project area receives an average of approximately 16.6 inches of annual precipitation (rain)
(WRCC 2016).
The Project area is located within the HUC 8-digit Suisun Bay subbasin (18050001) and Lower
Sacramento subbasin (18020163); the HUC 10-digit Suisun Bay watershed (HUC 1805000104),
Wooden Valley Creek Frontal Suisun Bay Estuaries watershed (1805000101), Sherman Lake –
Sacramento River watershed (1802016307); and the 12-digit Suisun Bay Estuaries
subwatershed (180500010401), Lucol Hollow – Frontal Suisun Bay Estuaries subwatershed
(180500010106), and the Threemile Slough – Sacramento River subwatershed
(180201630703) (Figure 7).
Located immediately north of the portion of the Sacramento River/San Joaquin River Delta that
transitions to the Suisun Bay, hydrologic flows from the Project drain south into the Sacramento
River/San Joaquin River Delta, a TNW (Figure 6).

5.3 Soils
Five soil map units are present within the Project area (Figure 4) and include:


Diablo-Ayar clays, 2 to 9 percent slopes;



Diablo-Ayar clays, 9 to 30 percent slopes, eroded;



Omni clay loam;



Tamba mucky clay; and



Valdez silt loam drained.

Each soil map unit present in the Project area is described in detail in the NRCS Web Soil
Survey, including landform position, horizon textures, depth to restrictive layer, and drainage
class (Appendix A). The Omni clay loam, Tamba mucky clay, and Valdez silt loam drained soil
map units are listed in the National Hydric Soil List (NHSL) (NRCS 2015). No other soil map
units within the Project area are listed in the NHSL.

5.4 Vegetation Communities
A total of 11 vegetation communities were identified at the Project area, including:


agricultural;



annual grassland;



developed;



alkali pool;



brackish marsh;



ephemeral drainage;



open water;



perennial swale;



seasonal swale;
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seasonal wetland; and



wetland ditch.

The boundaries of all potential waters of the U.S. are shown in Exhibit A, and the following
sections describe all vegetation communities observed at the Project area.

5.4.1 Agricultural
The majority of the Project area consists of land that is farmed for wheat (Triticum aestivum)
(NL) in various stages of crop rotation. In the late winter and spring of 2016, the western half of
the Project area was in active wheat production, and these areas of the vegetation community
were dominated by wheat. Other plants in the active wheat cultivation area consisted primarily
of annual grass species including ripgut brome (Bromus diandrus) (NL) and Italian ryegrass
(Festuca perennis) (FAC) with occasional wild radish (Raphanus sativus) (NL).
In the eastern half of the Project area, which was fallow at the time of the June survey, annual
grasses were dominant, and consisted primarily of soft chess brome (Bromus hordeaceus)
(FACU), wild oats (Avena barbata) (NL), and hare barley (Hordeum murinum ssp. leporinum)
(FACU). The agricultural vegetation community, both active and fallow, is disked at regular
intervals, with the entire vegetation community disked between the June 1 and July 26 site
visits.
Data points H and M in Appendix B are representative of the vegetation, soils, and indicators of
hydrology of agricultural habitat.
Vegetation. Plants in this vegetation community were entirely herbaceous and
consisted mainly of non-native annual grasses including wheat, soft chess brome, wild
oats, Italian ryegrass, and Mediterranean barley (Hordeum marinum ssp. gussoneanum)
(FAC). Forbs, including prickly lettuce (Lactuca serriola) (FACU) and arroyo lupine
(Lupinus succulentus) (NL) was also present in this vegetation community. Saltgrass
(Distichlis spicata) (FAC) were also present at the base of hills where soils had relatively
higher salt levels than the hillsides.
Soils. No indicators of hydric soils were observed in this vegetation community.
Hydrology. Surface Soil Cracks (B6), a wetland hydrology indicator, were observed
within many areas of this vegetation community.
Justification for Non-jurisdictional Status. Although an indicator of hydrology was
present in the agricultural habitat, this represents an upland vegetation community
dominated by upland herbaceous species with no observable indicators of hydric soils.
This vegetation community is not considered a wetland or an other waters of the U.S.,
and is not subject to jurisdiction by the Corps.

5.4.2 Annual Grassland
Annual grassland consists primarily of non-native annual grasses with a small forb component.
This vegetation community is present in areas generally too steep to cultivate for wheat
production, is not disked, and may be grazed by sheep.
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Data points B, J, and U in Appendix B are representative of the vegetation, soils, and indicators
of hydrology of annual grassland habitat.
Vegetation. Plants in this vegetation community were entirely herbaceous and
consisted mainly of non-native annual grasses including ripgut brome, soft chess brome,
wild oats, and saltgrass. When present, especially in areas that were heavily grazed,
non-native forbs were abundant, including bull thistle (Cirsium vulgare) (FACU), bristly
ox-tongue (Helminthotheca echioides) (FAC), and shortpod mustard (Hirschfeldia
incana) (NL).
Soils. No indicators of hydric soils were observed in this vegetation community.
Hydrology. Common to many of the upland areas of the Project area, Surface Soil
Cracks (B6) were observed in this vegetation community at Data Points B, J, and U.
Justification for Non-jurisdictional Status. Although an indicator of hydrology was
present in the annual grasslands, this represents an upland vegetation community
dominated by upland herbaceous species with no observable indicators of hydric soils.
This vegetation community is not considered a wetland or an other waters of the U.S.,
and is not subject to jurisdiction by the Corps.

5.4.3 Developed
This vegetation community includes current and former residences in the Project area, roads
with associated gravel shoulders, and wind turbine sites. When vegetation is present, it
consists primarily of annual grasses, ornamental trees, and ruderal non-native forbs. Goat
grazing occurs in many of these areas, and the edges of roads can be mowed or disked to
reduce potential fire hazards.
Data points O and R (taken along roadsides) in Appendix B are representative of the vegetation,
soils, and indicators of hydrology of developed habitat.
Vegetation. Roadside vegetation consisted almost entirely of non-native annual
grasses, including ripgut brome, soft chess brome, Bermuda grass (Cynodon dactylon)
(FACU) with occasional forbs including prickly lettuce, bristly ox-tongue, yellow
starthistle (Centaurea solstitialis) (NL). Near former and current residences, species
also included red gum (Eucalyptus camaldulensis (FAC), Peruvian pepper tree (Schinus
molle) (FACU), and bull mallow (Malva nicaeensis) (NL).
Soils. No indicators of hydric soils were observed in this vegetation community.
Hydrology.
community.

No indicators of wetland hydrology were observed in this vegetation

Justification for Non-jurisdictional Status. The developed vegetation community represents
an upland, and does not support hydrophytic vegetation. Furthermore, no indicators of
hydrology were observed in this vegetation community. This vegetation community is not
considered a wetland or an other waters of the U.S., and is not subject to jurisdiction by the
Corps.
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5.4.4 Alkali Pool
A seasonal alkali pool is located at the edge of an annual swale/brackish marsh complex along
the southern boundary of the Project area (Exhibit A). As a result of a seasonal hydroperiod
and soils with high salt concentrations, this vegetation community is comprised almost entirely
of pickleweed (Salicornia pacifica) (OBL*) along the slopes and edges of the feature with alkali
weed (Cressa truxillensis) (FACW) in the bottom. This vegetation community consists of a
single aquatic feature that corresponds to a feature mapped as “Freshwater Pond” in the NWI
(Figure 6).
Data Point Q is representative of the vegetation, soils, and hydrologic indicators of the alkali
pool community.
Vegetation. Vegetation in the alkali seasonal wetland vegetation community was
dominated by hydrophytic vegetation and consisted of pickleweed and alkali weed.
Soils. At Data Point Q, Depleted Matrix (F3), a hydric soil indicator, was observed
(Appendix B).
Hydrology. At Data Point Q, Surface Soil Cracks (B6), a wetland hydrology indicator,
was observed (Appendix B).
Justification for Jurisdictional Status. Based on the prevalence of hydrophytic vegetation,
hydric soil indictors, and indicators of wetland hydrology, this habitat is considered a wetland,
and is Corps-jurisdictional.

5.4.5 Brackish Marsh
This vegetation community occurs along the southern edge of the Project area in a low,
depressional portion of a large seasonal swale complex. Bisected by Stratton Road, which
functions as an impoundment to the brackish marsh, portions of this vegetation community are
inundated/saturated throughout most of the year. As a result, it supports emergent marsh
vegetation typical of freshwater perennial marshes (i.e., cattails [Typha spp.] [OBL], tules
[Schoenoplectus acutus] [OBL], and chairmaker’s club-rush [Schoenoplectus americanus]
[OBL]). Due to elevated salt concentrations in the soil and water however, this vegetation
community also supports salt-tolerant species, including seacoast bulrush (Bolboschoenus
robustus) (OBL), saltmarsh sandspurry (Spergularia marina) (OBL), and western sea-purslane
(Sesuvium verrucosum) (FACW). This vegetation community correspond to portions of NWImapped “Riverine” and “Freshwater Emergent Wetland” aquatic features (Figure 6 and Exhibit
A).
Data Point N is representative of the vegetation, soils, and hydrologic indicators of the brackish
marsh vegetation community.
Vegetation. Vegetation observed at the edge of this vegetation community included
chairmaker’s club-rush, verrucosa seapurslane, saltgrass, and rabbitsfoot grass
(Polypogon monspeliensis) (FACW).
In the deeper portions of the vegetation
community, cattails and tules were also present. Shallower portions of this vegetation
community were occasionally dominated by dense patches of Mexican rush (Juncus
mexicanus) (FACW).
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Soils. At Data Point N, indicators of hydric soil including Depleted Below Dark Surface
(A11) and Depleted Matrix (F3) were observed (Appendix B).
Hydrology. At Data Point N, observed hydrologic indicators included Water Marks (B1),
Surface Soil Cracks (B6), Inundation Visible on Aerial Imagery (B7), Biotic Crust (B12),
Aquatic Invertebrates (B13), and Hydrogen Sulfide Odor (C1) (Appendix B). Although
inundation and saturation were not present at the data point location, portions of this
vegetation community were inundated during the July site visits.
Justification for Jurisdictional Status. Based on the prevalence of hydrophytic vegetation,
hydric soil indictors, and indicators of wetland hydrology, this habitat is considered a wetland,
and is Corps-jurisdictional.

5.4.6 Ephemeral Drainage
The ephemeral drainage vegetation community is present in the northeastern corner of the
Project area. Collecting flows from the numerous seasonal swales that drain the surrounding
hillslopes north and east of the Project area, this vegetation community displays evidence of an
OHWM due to the higher volume of water it conveys during and immediately after storm events
relative to seasonal swales. This vegetation community supports primarily annual herbaceous
vegetation tolerant of elevated salt levels. Features of this vegetation community in the
northeastern corner of the Project area correspond to an NWI-mapped “Riverine” aquatic
feature (Figure 6). Within the Project area, two small ephemeral drainages are present that are
unvegetated but display an OHWM.
Data Point C is representative of the vegetation, soils, and hydrologic indicators of the
ephemeral drainage vegetation community.
Vegetation. Vegetation in the ephemeral drainage, when present, consisted primarily of
annual herbaceous species including rabbitsfoot grass, saltgrass, and swamp grass
(Crypsis schoenoides) (OBL). Forb species included alkali sea-heath (Frankenia salina)
(FACW) and common tarplant (Centromadia pungens) (FAC).
Soils. At Data Point C, Redox Dark Surface (F6), a hydric soil indicator, was observed
(Appendix B).
Hydrology. At Data Point C, Surface Soil Cracks (B6), Oxidized Rhizospheres along
Living Roots (C3), and Drainage Patterns (B10), wetland hydrology indicators, were
observed (Appendix B). An OHWM was defined within the ephemeral drainage
vegetation community by a change in vegetation composition and cover, mudcracks,
and the presence of a bed and bank (Appendix B).
Justification for Jurisdictional Status. Based on the prevalence of hydrophytic vegetation,
hydric soil indictors, and indicators of wetland hydrology (in the vegetated portions of this
vegetation community), ephemeral drainage is considered a wetland and due to the presence of
a clearly defined OWHM in all ephemeral drainages, the ephemeral drainage vegetation
community also qualifies as an other waters of the U.S., and is Corps-jurisdictional.
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5.4.7 Open Water
Within the Project area, the open water vegetation community consists of a small portion of a
much larger aquatic feature that extends past the western edge of the Project area (Exhibit A).
Based on historic aerial photography (Google Earth™ dates: May 19, 2012; April 16, 2013; April
1, 2015), the feature remains ponded throughout the spring and early summer. During the
delineation survey dates, the feature was dry. Due to high salt levels, this vegetation
community only supports saltgrass around its margins. The single feature that comprises the
open water vegetation community corresponds to a feature mapped as “Freshwater Pond” in
the NWI.
Data Point S is representative of the vegetation, soils, and hydrologic indicators of the open
water vegetation community.
Vegetation. Saltgrass was the only plant species observed growing within the portion of
the open water vegetation community within the Project area. Due to the high salt
content and relatively long ponding duration, plant cover only consisted of sparse (less
than one percent) saltgrass cover.
Soils. Due to the observations of the feature remaining ponded for longer than 2 weeks
during previous site visits and in aerial photography, the presence of hydric soils was
inferred (Appendix B).
Hydrology. At Data Point S, Water Marks (B1), Sediment Deposits (B2), Inundation
Visible on Aerial Imagery (B7), Salt Crust (B11), and Aquatic Invertebrates (B13),
wetland hydrology indicators, were observed (Appendix B).
Justification for Jurisdictional Status. As a result of hydrophytic vegetation cover within the
feature being less than five percent, the open water vegetation community qualifies as a
wetland. Due to the presence of a clearly defined OWHM however, the open water vegetation
community qualifies as an other waters of the U.S. Therefore, this vegetation community is
Corps-jurisdictional.

5.4.8 Perennial Swale
Perennial swales support a prevalence of perennial monocots, specifically tules and
chairmaker’s club-rush. A perennial swale is located downstream from an offsite leaking
well/spring, and appears to have formed due to these groundwater hydrologic inputs which
supplement the in the area where it is located. This perennial swale corresponds to a mapped
“Riverine” feature in the NWI (Figure 6). In the southern portion of the Project area, a perennial
swale has formed within a slight depression of a larger seasonal swale complex, where a
deeper clay soil layer in the depressional area retains enough water throughout the year to
support a vegetation community dominated by tules. This perennial swale corresponds to a
mapped “Freshwater Emergent Marsh” aquatic feature in the NWI (Figure 6).
Data Points E and I are representative of the vegetation, soils, and hydrologic indicators of the
perennial swale vegetation community.
Vegetation. Vegetation in the perennial swale vegetation community consisted of
chairmaker’s club-rush, tule, rabbitsfoot grass, bristly ox-tongue, saltgrass, Italian
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ryegrass, Mediterranean barley, sow thistle (Sonchus apser) (FAC), and curly dock
(Rumex crispus) (FAC).
Soils. At Data Point E, Thick Dark Surface (A12), a hydric soil indicator, was observed
and Depleted Matrix (F3) was observed at Data Point I (Appendix B).
Hydrology. At Data Points E and I, Surface Soil Cracks (B6), a wetland hydrology
indicator, were observed (Appendix B). Although not an indicator of hydrology, soils in
both locations were observed to be moist (not saturated) during the dry season
(Appendix B).
Justification for Jurisdictional Status. Based on the prevalence of hydrophytic vegetation,
hydric soil indictors, and indicators of wetland hydrology, this vegetation community is
considered a wetland, and is Corps-jurisdictional.

5.4.9 Seasonal Swale
Seasonal swales are present within the Project area along slope-breaks that are too steep to be
disked/farmed (these correspond to portions of the “Riverine” features mapped in the NWI) and
at the bases of hills as they transition into the floodplain of the Sacramento Delta where soils
are too alkaline to support agriculture (these often correspond to “Freshwater Emergent
Wetland” features in the NWI) (Figure 6 and Exhibit A). Formed through erosion associated
with precipitation, this vegetation community also receives supplemental hydrologic inputs from
groundwater on the western edge of the Project area (Exhibit A). Soils within this vegetation
community in the southern portion of the Project area have relatively high salt concentrations,
and as a result, they are dominated by annual grasses and forbs that can tolerate elevated salt
levels. Some depressions within these swales form alkali scalds due to the elevated salt levels
in the soil. Swales included portions of drainages mapped in the NWI as “Riverine” where
disking for agriculture had not obscured, removed, or otherwise altered the drainages to an
extent where they did not support a prevalence of hydrophytes or displayed indicators of
hydrology.
Data Points A, F, G, K, and L in Appendix B are representative of the vegetation, soils, and
hydrologic indicators of the seasonal swale vegetation community.
Vegetation. Vegetation was dominated by salt-tolerant herbaceous species in the
southern portion of the Project area, including saltgrass and alkali seaheath. Other nonhalophytic species included ripgut brome, Italian ryegrass, bristly ox-tongue, and
common tarweed. In areas with high levels of accumulated salts, scalds had formed.
While the interior of these areas were not vegetated, the edges were often bordered by
saltgrass, pickleweed, or common tarweed. Seasonal swales present in the central and
northern portions of the Project area supported Italian ryegrass, Mediterranean barley,
curly dock, and rough cocklebur (Xanthium strumarium) (FAC).
Soils. At Data Points A and L, Depleted Matrix (F3) was observed, and at Data Points F
and G, Thick Dark Surface (A12), and Loamy Gleyed Matrix (F2), wetland soil indicators,
were observed (Appendix B).
Hydrology. At Data Points, A, F, G, K, and L, Surface Soil Cracks (B6) were observed,
and Salt Crust (B11), wetland hydrology indicators, was also observed at Data Point K
(Appendix B).
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Justification for Jurisdictional Status. Based on the prevalence of hydrophytic vegetation,
hydric soil indictors, and indicators of wetland hydrology, this habitat is considered a wetland,
and is Corps-jurisdictional.

5.4.10 Seasonal Wetland
A seasonal wetland at the head of a large non-wetland swale is present in the southern portion
of the Project area (Exhibit A). As a result of having soils with a clay fraction, this vegetation
community supports a prevalence of hydrophytes. Although the seasonal wetland is within a
swale, soils in the surrounding swale consist entirely of sand, are too well-drained to support a
prevalence of hydrophytes or display hydric soil indicators. Further east, a seasonal wetland is
also present within a seasonal swale along the northern side of Stratton Road (Exhibit A).
Data Point T is representative of the vegetation, soils, and hydrologic indicators of the seasonal
wetland community.
Vegetation.
Vegetation in the seasonal wetland consists of Italian ryegrass,
Mediterranean barley, saltgrass, curly dock, and ripgut brome.
Soils. At Data Point T, Depleted Matrix (F3), a wetland soil indicator, was observed
(Appendix B).
Hydrology. At Data Point T, Surface Soil Cracks (B6), a wetland hydrology indicator,
were observed (Appendix B).
Justification for Jurisdictional Status. Based on the prevalence of hydrophytic vegetation,
hydric soil indictors, and indicators of wetland hydrology, this habitat is considered a wetland,
and is Corps-jurisdictional.

5.4.11 Wetland Ditch
Along the northern edge of a portion of Stratton Road, a small ditch was excavated to drain a
seasonal swale/seasonal wetland complex into a brackish marsh. Due to the change in
elevation along the ditch, the upslope areas of the ditch support hydrophytic vegetation
resembling a seasonal swale while the downslope portions support more of the species found in
the adjoining brackish marsh.
Data Point P is representative of the vegetation, soils, and hydrologic indicators of the wetland
ditch community.
Vegetation. Near the brackish marsh, vegetation in the wetland ditch vegetation
community consisted of rabbitsfoot grass, seacoast bulrush, and saltgrass. Closer to the
adjoining seasonal swale, vegetation included Italian ryegrass, Mediterranean barley,
and curly dock.
Soils. At Data Point P, Depleted Matrix (F3), a wetland soil indicator, was observed
(Appendix B).
Hydrology. At Data Point P, Oxidized Rhizospheres along Living Roots (C3) and
Drainage Patterns (B10), wetland hydrology indicators, were observed (Appendix B).
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Justification for Jurisdictional Status. Based on the prevalence of hydrophytic vegetation,
hydric soil indictors, and indicators of wetland hydrology, this habitat is considered a wetland,
and is Corps-jurisdictional.
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Exhibit A.
Delineation Results
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.
The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.
Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soillandscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Survey Area Data: Version 9, Sep 23, 2015

Local Roads
Background
Aerial Photography

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Mine or Quarry
Miscellaneous Water

Date(s) aerial images were photographed:
2012

Perennial Water
Rock Outcrop

Nov 3, 2010—Apr 29,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Saline Spot
Sandy Spot
Severely Eroded Spot
Sinkhole
Slide or Slip
Sodic Spot
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Map Unit Legend
Solano County, California (CA095)
Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

DaC

Diablo-Ayar clays, 2 to 9 percent
slopes

153.4

13.1%

DaE2

Diablo-Ayar clays, 9 to 30
percent slopes, eroded

967.5

82.5%

Om

Omni clay loam

26.1

2.2%

Ta

Tamba mucky clay

12.0

1.0%

Va

Valdez silt loam drained

13.2

1.1%

1,172.3

100.0%

Totals for Area of Interest

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
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classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. AlphaBeta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Solano County, California
DaC—Diablo-Ayar clays, 2 to 9 percent slopes
Map Unit Setting
National map unit symbol: h9l4
Elevation: 30 to 300 feet
Mean annual precipitation: 16 to 18 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 260 to 280 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Diablo and similar soils: 65 percent
Ayar and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Diablo
Setting
Landform: Terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from weakly consolidated sediments
Typical profile
H1 - 0 to 30 inches: clay
H2 - 30 to 40 inches: silty clay
H3 - 40 to 59 inches: weathered bedrock
Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.0 inches)
Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Description of Ayar
Setting
Landform: Terraces
12
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Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Residuum weathered from weakly consolidated sediments
Typical profile
H1 - 0 to 41 inches: clay
H2 - 41 to 51 inches: clay loam
H3 - 51 to 59 inches: weathered bedrock
Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: 40 to 70 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.7 inches)
Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Minor Components
Altamont
Percent of map unit: 5 percent
San benito
Percent of map unit: 5 percent

DaE2—Diablo-Ayar clays, 9 to 30 percent slopes, eroded
Map Unit Setting
National map unit symbol: h9l5
Elevation: 30 to 300 feet
Mean annual precipitation: 16 to 18 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 260 to 280 days
Farmland classification: Not prime farmland
Map Unit Composition
Diablo and similar soils: 60 percent
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Ayar and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Diablo
Setting
Landform: Terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from weakly consolidated sediments
Typical profile
H1 - 0 to 25 inches: clay
H2 - 25 to 40 inches: silty clay
H3 - 40 to 59 inches: weathered bedrock
Properties and qualities
Slope: 9 to 30 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.0 inches)
Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Description of Ayar
Setting
Landform: Terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Residuum weathered from weakly consolidated sediments
Typical profile
H1 - 0 to 36 inches: clay
H2 - 36 to 46 inches: clay loam
H3 - 46 to 59 inches: weathered bedrock
Properties and qualities
Slope: 9 to 30 percent
Depth to restrictive feature: 40 to 70 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.9 inches)
Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Minor Components
Altamont
Percent of map unit: 5 percent
San benito
Percent of map unit: 5 percent

Om—Omni clay loam
Map Unit Setting
National map unit symbol: h9lx
Elevation: 0 to 10 feet
Mean annual precipitation: 16 to 18 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 260 to 280 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Omni and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Omni
Setting
Landform: Basin floors
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Mixed alluvium
Typical profile
H1 - 0 to 8 inches: clay loam
H2 - 8 to 60 inches: silty clay
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Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 20 to 48 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Strongly saline (16.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.3 inches)
Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Minor Components
Clear lake
Percent of map unit: 5 percent
Landform: Basin floors
Solano
Percent of map unit: 5 percent
Rincon
Percent of map unit: 5 percent

Ta—Tamba mucky clay
Map Unit Setting
National map unit symbol: h9mr
Elevation: 0 feet
Mean annual precipitation: 15 to 20 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 240 to 260 days
Farmland classification: Not prime farmland
Map Unit Composition
Tamba and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Tamba
Setting
Landform: Tidal flats
Landform position (two-dimensional): Toeslope
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Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Organic material and mixed alluvium
Typical profile
H1 - 0 to 10 inches: mucky clay
H2 - 10 to 52 inches: mucky clay
H3 - 52 to 78 inches: mucky clay
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Salinity, maximum in profile: Strongly saline (16.0 mmhos/cm)
Available water storage in profile: Low (about 5.4 inches)
Interpretive groups
Land capability classification (irrigated): 6w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: C
Minor Components
Reyes
Percent of map unit: 5 percent
Landform: Marshes
Joice
Percent of map unit: 5 percent
Landform: Marshes
Suisun
Percent of map unit: 5 percent
Landform: Marshes

Va—Valdez silt loam drained
Map Unit Setting
National map unit symbol: h9my
Elevation: 0 to 20 feet
Mean annual precipitation: 16 to 19 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 250 to 270 days
Farmland classification: Prime farmland if irrigated
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Map Unit Composition
Valdez and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Valdez
Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium
Typical profile
H1 - 0 to 12 inches: silt loam
H2 - 12 to 60 inches: silt loam
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 48 to 60 inches
Frequency of flooding: Rare
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.4 inches)
Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C
Minor Components
Columbia
Percent of map unit: 10 percent
Unnamed, loam
Percent of map unit: 5 percent
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Appendix B.

Wetland Determination and Ordinary High Water Mark
Data Forms

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Swale
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-A

S24, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.087275

Slope (%):

Concave
-121.807274

Datum:

1
WSG1984

NWI classification:

Omni clay loam
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Swale is documented by Data Point A, which supports all three wetland parameters.
Swale located east of residence and livestock off Talbert Road. Swale adjacent to dirt road and stops at fenced area.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

1.

100%

Prevalence Index worksheet:
Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.

(A/B)

0

)

5x5

Festuca perennis
Hordeum marinum
Distichlis spicata
Lactuca saligna

= Total Cover

60
30
8
2

Y
Y
N
N

FAC
FAC
FAC
UPL

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

Sampling Point:

SOIL

DP-A

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-18+

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

2.5 Y 3/2

95

7.5 YR 5/8

2.5 Y 3/1

3

2.5 YR 3/1

2

C

Loc

2

PL

Texture

Remarks

Clay
Manganese concretions

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

✔

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

F12 manganese deposits
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

Drainage near road with culvert.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Swale
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-B

S24, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.087259

Slope (%):

Concave
-121.807252

Datum:

10
WSG1984

NWI classification:

Omni clay loam
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
✔

Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

No

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area

✔
✔

within a Wetland?

Yes

✔

No

Remarks:

Upland from Swale.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

67%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.

(A/B)

0

)

5x5

Festuca perennis
Hordeum marinum
Distichlis spicata
Convolvulus arvensis
Malva neglecta
Hordeum murinum

= Total Cover

20
10
25
3
2
40

Y
N
Y
N
N
Y

FAC
FAC
FAC
NL
NL
FACU

UPL species

x5=

Column Totals:

(A)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

1
1

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

8.

1

5x5

)

100

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Dominance Test is >50%
Prevalence Index is ≤3.0

7.

Woody Vine Stratum (Plot size:

(B)

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-B

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-18+

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

100

2.5 Y 3/2

Texture

Remarks

Clay

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

No

✔

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

✔

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Drainage
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-C

S24, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.086445

Slope (%):

Concave
-121.808157

Datum:

5
WSG1984

NWI classification:

Omni clay loam
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

✔

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Ephemeral drainage.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

3x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

3x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.

(A/B)

0

)

3x5

Cressa truxillensis
Polypogon monspeliensis
Distichlis spicata
Cyropsis schoenoides

= Total Cover

25
3
20
1

Y
N
Y
N

FACW
FACW
FAC
OBL

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

3x5

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-C

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

0-10

10 YR 3/1

90

11-18+

10 YR 3/1

100

10 YR 5/8

10

C

Loc

2

M

Texture

Remarks

Sandy clay
Sandy clay

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Sediment Deposits (B2) (Nonriverine)
✔

Secondary Indicators (2 or more required)
Water Marks (B1) (Riverine)

✔

Drainage Patterns (B10)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

✔

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

Soil moist starting at ~2 inches below the surface.

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Drainage
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-D

S24, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.08644

Slope (%):

Concave
-121.808167

Datum:

15
WSG1984

NWI classification:

Omni clay loam
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
✔

Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

No

No

Wetland Hydrology Present?

Yes

No

Is the Sampled Area

✔
✔

within a Wetland?

Yes

✔

No

Remarks:

Upland from ephemeral drainage.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.
5.

(A/B)

0

)

5x5

Cressa truxillensis
Hordeum marinum
Festuca perennis
Carduus pycnocephalus
Centromadia pungens

= Total Cover

5
40
50
1
4

N
Y
Y
N
N

FACW
FAC
FAC
NL
FAC

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-D

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-18+

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

100

10 YR 3/1

Texture

Remarks

Sandy loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

No

✔

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

✔

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Drainage
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-E

S26, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.078961

Slope (%):

Concave
-121.832678

Datum:

NWI classification:

Valdez silt loam drained
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

10
WSG1984

Freshwater Emergent W

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Ephemeral marsh.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species

Herb Stratum (Plot size:
2.
3.
4.
5.
6.

(A/B)

Prevalence Index worksheet:

1.

1.

50%

0

)

5x5

= Total Cover

FACU species
UPL species

Schoenoplectus acutus
Bromus diandrus
Helminthotheca echioides
Polypogon monspeliensis
Sonchus asper
Rumex crispus

25
1
65
2
1
1

Y
N
Y
N
N
N

OBL
NL
FACU
FACW
UPL
FAC

Column Totals:

25
4
3
260
5
297

x2=
x3=
x4=
x5=
(A)

99

(B)

3.00

Hydrophytic Vegetation Indicators:
Dominance Test is >50%
✔

Prevalence Index is ≤3.0

1
1

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

8.

1

5x5

)

100

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

x1=

25
2
1
65
1

Prevalence Index = B/A =

7.

Woody Vine Stratum (Plot size:

Multiply by:

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-E

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

0-12

Gley 1 2.5/N

100

13-18+

2.5 Y 3/2

95

Loc

2

Texture

Remarks

Clay
10 YR 5/8

5

C

M

Sand

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
✔ Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

✔

Water Marks (B1) (Riverine)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

Soil was moist but not saturated.

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-F

S26, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.07898

Slope (%):

Concave
-121.83269

Datum:

NWI classification:

Valdez silt loam drained
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

0
WSG1984

Freshwater Emergent W

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Seasonal wetland.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.

(A/B)

0

)

5x5

Lotus corniculatus
Rumex crispus
Hordeum marinum
Festuca perrenis

= Total Cover

50
2
23
25

Y
N
Y
Y

FAC
FAC
FAC
FAC

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-F

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

0-6

Gley 1 2.5/N

100

7-18

10 YR 5/2

95

Loc

2

Texture

Remarks

Clay
10 YR 5/8

5

C

M

Sand

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-G

S26, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.079136

Slope (%):

Concave
-121.832717

Datum:

NWI classification:

Valdez silt loam drained
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

1
WSG1984

Freshwater Emergent W

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Seasonal wetland.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.

(A/B)

0

)

5x5

Hordeum marinum
Festuca perrenis
Distichlis spicata

= Total Cover

30
40
20

Y
N
Y

FAC
FAC
FAC

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

4.

✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-G

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

0-6

Gley 1 2.5/N

100

7-18

10 YR 5/2

95

Loc

2

Texture

Remarks

Sandy loam
10 YR 5/8

5

C

M

Sand

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes and Callen Keller
Lat:

Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

6/23/2016

Sampling Point:

DP-H

S26, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Long:

38.079158

Slope (%):

Concave
-121.832719

Datum:

NWI classification:

Diablo-Ayar clays, 2 to 9 percent slopes
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

1
WSG1984

Freshwater Emergent W

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Seasonal wetland.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.

(A/B)

0

)

5x5

Hordeum marinum
Festuca perrenis
Distichlis spicata

= Total Cover

30
40
20

Y
N
Y

FAC
FAC
FAC

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

4.

✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-H

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

0-6

Gley 1 2.5/N

100

7-18

10 YR 5/2

95

Loc

2

Texture

Remarks

Sandy loam
10 YR 5/8

5

C

M

Sand

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Bass of hill
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/1/2016

Sampling Point:

DP-I

S14, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.105921

Slope (%):

Concave
-121.830252

Datum:

1
WSG1984

NWI classification:

Omni clay loam
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Wetland
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.

(A/B)

0

)

5x5

Polypogon monspeliensis
Festuca perrenis
Distichilis spicata
Schoenoplectus americanus
Helminthotheca echioides
Hordeum marinum

= Total Cover

15
30
40
5
5
5

N
Y
Y
N
N
N

FACW
FAC
FAC
OBL
FAC
FAC

UPL species

x5=

Column Totals:

(A)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

1
1

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

8.

1

5x5

)

95

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Dominance Test is >50%
Prevalence Index is ≤3.0

7.

Woody Vine Stratum (Plot size:

(B)

5

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

Vegetation disturbed- grazed

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-I

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

0-3

10 YR 3/2

100

3-18+

10 YR 4/2

85

Loc

2

Texture

Remarks

Silty clay, l
5 YR 4/6

15

D

M

Clay, clay l clay, clay loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

✔

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

Soil moist 4'' below surface, but not saturated.

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Hillslope
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/1/2016

Sampling Point:

DP-J

S14, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.105892

Slope (%):

Convex
-121.830276

Datum:

5
WSG1984

NWI classification:

Omni clay loam
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

✔

✔
✔

Is the Sampled Area
within a Wetland?

No

Yes

✔

No

Remarks:

Upland
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species

Herb Stratum (Plot size:
2.
3.
4.

(A/B)

Prevalence Index worksheet:

1.

1.

33%

0

)

5x5

= Total Cover

FACU species
UPL species

Cirsium vulgare
Helminthotheca echioides
Hirshfeldia incana
Distichlis spicata

12
10
15
3

Y
Y
Y
N

FACU
FAC
NL
FAC

Column Totals:

Multiply by:
x1=
x2=
x3=

13
12
15

39
48
75
162

x4=
x5=
(A)

40

Prevalence Index = B/A =

(B)

4.05

Hydrophytic Vegetation Indicators:

5.

Dominance Test is >50%

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

40

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

1

60

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

No

✔

Remarks:

Vegetation disturbed- grazed

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-J

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-18+

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

95

10 YR 3/3

2.5 YR 4/6

Loc

2

5

Texture

Remarks

Silty clay lo

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

No

✔

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

Deeper portions down by the tules and Schoenopletus americanus with blackberries in patches.
Schoenopletus throughout, but sparse. Higher areas in swale dense with hydrophyte grasses, road with
swale across drainage in lowest part= drainage portion
US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/1/2016

Sampling Point:

DP-K

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082681

Slope (%):

Concave
-121.839290

Datum:

<1
WSG1984

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔

No

✔

Is the Sampled Area

✔

No

within a Wetland?

No

Yes

✔

No

Remarks:

Alkali scald/sink= depressed area, no vegetation in center, ringed with halophytes. Swallow basin, salt content
right hide hydric soil indicators.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.

(A/B)

0

)

5x5

Salicornia pacifica
Distichlis spicata

= Total Cover

3
2

Y
Y

OBL*
FAC

UPL species

x5=

Column Totals:

(A)

(B)

3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:
✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

5

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

50

= Total Cover

% Cover of Biotic Crust

45

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

Biotic crust cover is referring to the salt crust.
*=OBL rating is based on ratings of congeners and based on local knowledge.
US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-K

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

Texture

0-1

2.5 YR 5/2

98

10 YR 6/6

2

C

M

Clay loam

1-2

10 YR 5/4

80

2.5 YR 6/4

20

D

M

Clay

2-12+

2.5 YR 5/4

100

Clay

1

Remarks

high salt content
unconsolidated

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

No

✔

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

✔

✔

Salt Crust (B11)

Secondary Indicators (2 or more required)
Water Marks (B1) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Hillslope
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/1/2016

Sampling Point:

DP-L

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082711

Slope (%):

Concave
-121.839300

Datum:

<1
WSG1984

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.

(A/B)

0

)

5x5

Hordeum marinum
Frankenia salina
Distichlis spicata
Festuca perennis

= Total Cover

30
20
18
2

Y
Y
Y
N

FAC
FACW
FAC
FAC

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

70

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

30

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-L

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

0-4

7.5 YR 3/2

100

4-18+

10 YR 4/2

95

Loc

2

Texture

Remarks

Clay loam
10 YR 5/6

5

C

M

Clay

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Hillslope
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/1/2016

Sampling Point:

DP-M

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082696

Slope (%):

Convex
-121.839272

Datum:

2
WSG1984

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

✔

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

✔

✔
✔

Is the Sampled Area
within a Wetland?

No

Yes

✔

No

Remarks:

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species

Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.

0

)

5x5

= Total Cover

FACU species
UPL species

Frankenia salina
Distichlis spicata
Lupinus succulentus
Bromus hordeaceus
Festuca perennis
Hordeum marinum

8
8
2
60
14
8

N
N
N
Y
N
N

FACW
FAC
NL
FACU
FAC
FAC

Column Totals:

0
16
90
240
10
366

x2=
x3=
x4=
x5=
(A)

100

(B)

3.66

Hydrophytic Vegetation Indicators:
Dominance Test is >50%
Prevalence Index is ≤3.0

1
1

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

8.

1

5x5

)

100

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

x1=

Prevalence Index = B/A =

7.

Woody Vine Stratum (Plot size:

Multiply by:

0
8
30
60
2

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

No

✔

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-M

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-18+

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

100

7.5 YR 3/2

Texture

Remarks

Clay loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

No

✔

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/1/2016

Sampling Point:

DP-N

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082572

Slope (%):

Concave
-121.839318

Datum:

<1
WSG1984

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Datapoint was taken in shallow portion of marsh. Other deeper parts had tules, cat-tails, and ponding. Higher
in the landscape is ringed with Mexican rush.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.

(A/B)

0

)

5x5

Bolboschoenus robustus
Sesuvium verrucosum
Distichlis spicata
Polypogon monspeliensis

= Total Cover

15
28
10
2

Y
Y
N
N

OBL
FACW
FAC
FACW

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

55

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-N

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

Texture

0-3

10 YR 3/1

95

5 YR 3/3

5

C

M

Clay

3-18+

10 YR 3/2

95

10 YR 5/8

5

C

M

Silt loam

1

Remarks

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
✔ Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

✔

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

Salt Crust (B11)

Secondary Indicators (2 or more required)
Water Marks (B1) (Riverine)

High Water Table (A2)

✔

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Saturation (A3)

✔

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

✔

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

✔

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

✔

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

✔

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Levee
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/26/2016

Sampling Point:

DP-O

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082559

Slope (%):

None
-121.839297

Datum:

<1
WSG1984

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

✔

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

✔
✔
✔

Is the Sampled Area
within a Wetland?

Yes

✔

No

Remarks:

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

0

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species

Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.

0

)

5x5

= Total Cover

FACU species
UPL species

Cynodon dactylon
Helminthotheca echioides
Lactuca serriola
Bromus diandrus
Festuca perennis
Bromus hordeaceus

60
5
5
10
10
10

Y
N
N
N
N
N

FACU
FACU
FACU
NL
FAC
FACU

Column Totals:

x2=
x3=

10
80
10

30
320
50
400

x4=
x5=
(A)

100

(B)

4

Hydrophytic Vegetation Indicators:
Dominance Test is >50%
Prevalence Index is ≤3.0

1
1

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

8.

1

5x5

)

100

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

x1=

Prevalence Index = B/A =

7.

Woody Vine Stratum (Plot size:

Multiply by:

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

No

✔

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-O

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-3

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

100

10 YR 3/2

Texture

Remarks

Clay loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):
Type:

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

gravel

Depth (inches):

3+

Hydric Soil Present?

Yes

No

✔

Remarks:

Thin soil layer over gravel for levee/road construction.
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

Salt Crust (B11)

Secondary Indicators (2 or more required)
Water Marks (B1) (Riverine)

High Water Table (A2)

✔

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Saturation (A3)

✔

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

✔

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

✔

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Hillslope- base
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/26/2016

Sampling Point:

DP-P

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082575

Slope (%):

Convex
-121.839264

Datum:

1
WSG1984

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Data point taken within an ditch constructed to drain an adjoining wetland.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

3x8

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

3x8

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.

(A/B)

0

)

3x8

Polypogon monspeliensis
Schoenoplectus robustus
Distichilis spicata

= Total Cover

60
35
5

Y
Y
N

FACW
OBL
FAC

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

4.

✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

3x8

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-P

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

Texture

0-4

10 YR 4/2

95

10 YR 5/4

5

C

M

Clay

4-18+

2.5 YR 4/2

90

5 YR 4/6

10

C

PL

Clay

1

Remarks

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

✔

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Sediment Deposits (B2) (Nonriverine)

Water Marks (B1) (Riverine)

✔

Drainage Patterns (B10)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

✔

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/26/2016

Sampling Point:

DP-Q

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082318

Slope (%):

Concave
-121.841236

Datum:

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

1
WSG1984

Freshwater pond

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Depressional wetland ringed with Salicornia pacifica and Cressa truxillensis in the bottom.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.

(A/B)

0

)

5x5

Salicornia pacifica
Cressa truxillensis

= Total Cover

90
5

Y
N

OBL*
FACW

UPL species

x5=

Column Totals:

(A)

(B)

3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:
✔

5.

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

95

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

5

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

*=OBL rating is based on ratings of congeners and based on local knowledge.

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-Q

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

Texture

0-4

10 YR 5/1

100

Clay loam

4-18+

10 YR 4/1

100

Loam

1

Remarks

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

✔

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

✔

✔

Salt Crust (B11)

Secondary Indicators (2 or more required)
Water Marks (B1) (Riverine)

High Water Table (A2)

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Levee/road
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/27/2016

Sampling Point:

DP-R

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.082335

Slope (%):

Convex
-121.841242

Datum:

2
WSG1984

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

✔

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

✔
✔
✔

Is the Sampled Area
within a Wetland?

Yes

✔

No

Remarks:

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species

Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.

0

)

5x5

= Total Cover

FACU species
UPL species

Centaurea solstitialis
Bromus diandrus
Bromus hordeaceus
Carduus pycnocephalus
Sonchus asper
Avena fatua

10
30
30
10
10
10

N
Y
Y
N
N
N

NL
NL
FACU
NL
FAC
NL

Column Totals:

x2=
x3=

30
120
300
450

x4=
x5=
(A)

100

(B)

4.5

Hydrophytic Vegetation Indicators:
Dominance Test is >50%
Prevalence Index is ≤3.0

1
1

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

8.

1

5x5

)

100

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

x1=

Prevalence Index = B/A =

7.

Woody Vine Stratum (Plot size:

Multiply by:

0
0
10
30
60

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

No

✔

Remarks:

US Army Corps of Engineers
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SOIL

Sampling Point:

DP-R

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-3

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

100

10 YR 3/2

Texture

Remarks

Clay loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):
Type:

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

gravel

Depth (inches):

3+

Hydric Soil Present?

Yes

No

✔

Remarks:

Soil overlain gravel used for levee/road.
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No

✔

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/27/2016

Sampling Point:

DP-S

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.084801

Slope (%):

Convex
-121.843065

Datum:

NWI classification:

Tamba mucky clay
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

<1
WSG1984

Freshwater pond

(If no, explain in Remarks.)

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

✔

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔

No

✔
✔

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Open water with detected OHWM= other water
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

0

(A)

Total Number of Dominant
Species Across All Strata:

0

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

Prevalence Index worksheet:

1.

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species

Herb Stratum (Plot size:
1.

0

)

5x5

Multiply by:
x1=
x2=
x3=

1

FACU species

= Total Cover

x4=

UPL species

Distichilis spicata

1

N

FAC

2.

Column Totals:

3

x5=
(A)

1

3

3.

Prevalence Index = B/A =

4.

Hydrophytic Vegetation Indicators:

(B)

3.00

5.

Dominance Test is >50%

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

1

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

1

0

= Total Cover

% Cover of Biotic Crust

99

Hydrophytic
Vegetation
Present?

Yes

No

✔

Remarks:

<5% hydrophyte cover

US Army Corps of Engineers
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SOIL

Sampling Point:

DP-S

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

Texture

Remarks

0-3

10 YR 3/1

100

Sandy loam

3-18+

7.5 YR 4/2

100

Clay loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

✔

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)

✔

High Water Table (A2)
Saturation (A3)

✔

Salt Crust (B11)

Secondary Indicators (2 or more required)
Water Marks (B1) (Riverine)

Biotic Crust (B12)

Sediment Deposits (B2) (Riverine)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

✔

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

✔

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

✔

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

Scald-like, large open water feature in winter/spring

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/27/2016

Sampling Point:

DP-T

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.083421

Slope (%):

Concave
-121.841977

Datum:

1
WSG1984

NWI classification:

Diablo-Ayar clays, 2 to 9 percent slopes
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

Hydric Soil Present?

Yes

Wetland Hydrology Present?

Yes

✔
✔
✔

No

Is the Sampled Area

No

within a Wetland?

No

Yes

✔

No

Remarks:

Depressional wetland is large wetland swale due to slay soils, surrounding area is sandy and drains.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

100%

Prevalence Index worksheet:

1.

Total % Cover of:

2.

Multiply by:

3.

OBL species

x1=

4.

FACW species

x2=

5.

FAC species

x3=

FACU species

x4=

Herb Stratum (Plot size:
1.
2.
3.
4.
5.

(A/B)

0

)

5x5

Festuca perennis
Hordeum marinum
Distichilis spicata
Rumex crispus
Bromus diandrus

= Total Cover

40
20
30
2
8

Y
Y
Y
N
N

FAC
FAC
FAC
FAC
NL

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
✔

Dominance Test is >50%
1

6.

Prevalence Index is ≤3.0

7.

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

1

8.
Woody Vine Stratum (Plot size:

1

5x5

)

100

1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

Problematic Hydrophytic Vegetation (Explain)

= Total Cover

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-T

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

Texture

Remarks

0-6

10 YR 5/2

60

5 YR 4/6

40

C

M

Sandy loam

6-18+

10 YR 3/2

70

5 YR 3/6

30

C

M

Loam

1

manganese soft bodies

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

✔

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

✔

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

WETLAND DETERMINATION DATA FORM – Arid West Region
Solano Wind Phase 4
Applicant/Owner: SMUD

City/County:

Investigator(s):

Section, Township, Range:

Project/Site:

State:

Mark Noyes
Basin
Mediterranean California

Soil Map Unit Name:

CA

Sampling Date:

7/27/2016

Sampling Point:

DP-U

S23, T3N, R1E

Local relief (concave, convex, none):

Landform (hillslope, terrace, etc.):
Subregion (LRR):

Collinsville/Solano County

Lat:

Long:

38.083402

Slope (%):

Convex
-121.841966

Datum:

2
WSG1984

NWI classification:

Diablo-Ayar clays, 2 to 9 percent slopes
✔

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

No

(If no, explain in Remarks.)

✔

Are Vegetation

, Soil

, or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

, Soil

, or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

✔

✔
✔

Is the Sampled Area
within a Wetland?

No

Yes

✔

No

Remarks:

Sandy area within natural drainage (not wet), drains too fast for wetlands, no hydric soils.
VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

5x5

Dominant Indicator
Species? Status

1.
2.
3.
4.
Sapling/Shrub Stratum (Plot size:

)

5x5

0

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

1

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

Total % Cover of:

2.
3.

OBL species

4.

FACW species

5.

FAC species

Herb Stratum (Plot size:
2.
3.
4.
5.
6.

(A/B)

Prevalence Index worksheet:

1.

1.

50%

0

)

5x5

= Total Cover

FACU species
UPL species

Avena fatua
Distichilis spicata
Lactuca serriola
Festuca perennis
Bromus diandrus
Rumex crispus

50
26
2
5
15
2

Y
Y
N
N
N
N

NL
FAC
FACU
FAC
NL
FAC

Column Totals:

x2=
x3=

33
2
65

99
8
325
432

x4=
x5=
(A)

100

(B)

4.32

Hydrophytic Vegetation Indicators:
Dominance Test is >50%
Prevalence Index is ≤3.0

1
1

Morphological Adaptations (Provide supporting
data in Remarks or on a separate sheet)

8.

1

5x5

)

100

Problematic Hydrophytic Vegetation (Explain)

= Total Cover
1

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

1.
2.

0
% Bare Ground in Herb Stratum

x1=

Prevalence Index = B/A =

7.

Woody Vine Stratum (Plot size:

Multiply by:

0

= Total Cover

% Cover of Biotic Crust

0

Hydrophytic
Vegetation
Present?

Yes

No

✔

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

SOIL

Sampling Point:

DP-U

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

0-18+

Matrix
Color (moist)

Redox Features
1
Color (moist)
%
Type

%

Loc

2

100

7.5 YR 3/2

Texture

Remarks

Sand

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
3
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Indicators for Problematic Hydric Soils :
Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR C)
1 cm Muck (A9) (LRR D)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Restrictive Layer (if present):

Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Vernal Pools (F9)

1 cm Muck (A9) (LRR C)
2 cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)

3

Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Depth (inches):

Hydric Soil Present?

Yes

No

✔

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

✔

Secondary Indicators (2 or more required)

Surface Water (A1)

Salt Crust (B11)

High Water Table (A2)

Biotic Crust (B12)

Water Marks (B1) (Riverine)
Sediment Deposits (B2) (Riverine)

Saturation (A3)

Aquatic Invertebrates (B13)

Drift Deposits (B3) (Riverine)

Water Marks (B1) (Nonriverine)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine)

Oxidized Rhizospheres along Living Roots (C3)

Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine)

Presence of Reduced Iron (C4)

Crayfish Burrows (C8)

Surface Soil Cracks (B6)

Recent Iron Reduction in Tilled Soils (C6)

Saturation Visible on Aerial Imagery (C9)

Inundation Visible on Aerial Imagery (B7)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

✔

Depth (inches):

Water Table Present?

Yes

No

✔

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No ✔
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

✔

No

Remarks:

US Army Corps of Engineers

Arid West – Version 2.0

Arid West Ephemeral and Intermittent Streams OHWM Datasheet
Project: Solano Wind Phase 4
Project Number:
Stream: Ephemeral Drainage 1
Investigator(s): Noyes, Mark

Date: 6/23/2016
Town: Collinsville
Photo begin file#: PP2

Y X /N

Location Details:

Do normal circumstances exist on the site?

Time: 10:10 am
State: CA
Photo end file#:PP3

50 ft. east of Talber Rd

Projection: WGS84
Datum: d_wgs_1984
Coordinates: 38.436678, -121.351778
Potential anthropogenic influences on the channel system:

Y

/ N X Is the site significantly disturbed?

Culvert and livestock (goats)

Brief site description:

Drainage ditch located approximately 50 ft. east of Talber Rd and adjacent livestock feeding lot.

Checklist of resources (if available):
X Aerial photography
Dates:
Topographic maps
Geologic maps
Vegetation maps
Soils maps
Rainfall/precipitation maps
Existing delineation(s) for site
X Global positioning system (GPS)
Other studies

Stream gage data
Gage number:
Period of record:
History of recent effective discharges
Results of flood frequency analysis
Most recent shift-adjusted rating
Gage heights for 2-, 5-, 10-, and 25-year events and the
most recent event exceeding a 5-year event

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM:
1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and
vegetation present at the site.
2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units.
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units.
a) Record the floodplain unit and GPS position.
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the
floodplain unit.
c) Identify any indicators present at the location.
4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section.
5. Identify the OHWM and record the indicators. Record the OHWM position via:
X
Mapping on aerial photograph
GPS
Digitized on computer
Other:

Project ID:
Cross section ID:
Cross section drawing:

Date:

Time:

Channel

NE OHWM

SW OHWM
Low floodplain

OHWM
NE= 38.086453, -121.808221 and SW= 38.086434, -121.808163
GPS point: ___________________________

Indicators:
X Change in average sediment texture
X Change in vegetation species
Change in vegetation cover

X Break in bank slope

Other: ____________________
Other: ____________________

Comments:
Located on the edge of a terrace.

Floodplain unit:

X Low-Flow Channel

Active Floodplain

Low Terrace

38.086445, -121.808157
GPS point: ___________________________

Characteristics of the floodplain unit:
Average sediment texture: __________________
Sandy clay
50
0
Total veg cover: _____
% Tree: _____%
Shrub: _____%
Herb: _____%
0
50
Community successional stage:
NA
Mid (herbaceous, shrubs, saplings)
X Early (herbaceous & seedlings)
Late (herbaceous, shrubs, mature trees)
Indicators:
X Mudcracks
Ripples
Drift and/or debris
X Presence of bed and bank
Benches
Comments:

Soil development
Surface relief
Change in dominant plant species
X Other: ____________________
Other: ____________________
Other: ____________________

Project ID:
Floodplain unit:

Cross section ID:
Low-Flow Channel

Date:
Active Floodplain

Time:
X

Low Terrace

38.086440, -121.808167
GPS point: ___________________________

Characteristics of the floodplain unit:
Average sediment texture: __________________
Sandy loam
0
Total veg cover: _____
Shrub: _____%
Herb: _____%
40
40 % Tree: _____%
0
Community successional stage:
NA
Mid (herbaceous, shrubs, saplings)
X Early (herbaceous & seedlings)
Late (herbaceous, shrubs, mature trees)
Indicators:
Mudcracks
Ripples
Drift and/or debris
X Presence of bed and bank
X Benches

Soil development
Surface relief
Other: ____________________
Other: ____________________
Other: ____________________

Comments:

Floodplain unit:

Low-Flow Channel

Active Floodplain

Low Terrace

GPS point: ___________________________
Characteristics of the floodplain unit:
Average sediment texture: __________________
Total veg cover: _____ % Tree: _____% Shrub: _____% Herb: _____%
Community successional stage:
NA
Mid (herbaceous, shrubs, saplings)
Early (herbaceous & seedlings)
Late (herbaceous, shrubs, mature trees)
Indicators:
Mudcracks
Ripples
Drift and/or debris
Presence of bed and bank
Benches
Comments:

Soil development
Surface relief
Other: ____________________
Other: ____________________
Other: ____________________

Arid West Ephemeral and Intermittent Streams OHWM Datasheet
Project: Solano Wind Phase 4
Project Number:
Stream: Ephemeral Drainage 2
Investigator(s): Noyes, Mark

Date: 6/23/2016
Town: Collinsville
Photo begin file#: PP4

Y X /N

Location Details:

Do normal circumstances exist on the site?

Time: 12:00 pm
State: CA
Photo end file#:

50 ft. east of Talber Rd

Projection: WGS84
Datum: d_wgs_1984
Coordinates: 38.088293, -121.817385
Potential anthropogenic influences on the channel system:

Y

/ N X Is the site significantly disturbed?

Road grading and possible ground disking

Brief site description:

Drainage coming off road, up-slope area goes under ground and the OHWM is where it comes back out of the
ground again.

Checklist of resources (if available):
X Aerial photography
Dates:
Topographic maps
Geologic maps
Vegetation maps
Soils maps
Rainfall/precipitation maps
Existing delineation(s) for site
X Global positioning system (GPS)
Other studies

Stream gage data
Gage number:
Period of record:
History of recent effective discharges
Results of flood frequency analysis
Most recent shift-adjusted rating
Gage heights for 2-, 5-, 10-, and 25-year events and the
most recent event exceeding a 5-year event

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM:
1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and
vegetation present at the site.
2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units.
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units.
a) Record the floodplain unit and GPS position.
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the
floodplain unit.
c) Identify any indicators present at the location.
4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section.
5. Identify the OHWM and record the indicators. Record the OHWM position via:
X
Mapping on aerial photograph
GPS
Digitized on computer
Other:

Project ID:
Cross section ID:
Cross section drawing:

Date:

Time:

Channel
S OHWM

N OHWM

OHWM
N= 38.088293, -121.817385 and S= 38.088279, -121.817382
GPS point: ___________________________

Indicators:
Change in average sediment texture
Change in vegetation species
X Change in vegetation cover

X Break in bank slope

Other: ____________________
Other: ____________________

Comments:
Located on the edge of a terrace.

Floodplain unit:

Low-Flow Channel

Active Floodplain

Low Terrace

GPS point: ___________________________
Characteristics of the floodplain unit:
Average sediment texture: __________________
Total veg cover: _____ % Tree: _____% Shrub: _____% Herb: _____%
Community successional stage:
NA
Mid (herbaceous, shrubs, saplings)
Early (herbaceous & seedlings)
Late (herbaceous, shrubs, mature trees)
Indicators:
Mudcracks
Ripples
Drift and/or debris
Presence of bed and bank
Benches
Comments:

Soil development
Surface relief
Change in dominant plant species
Other: ____________________
Other: ____________________
Other: ____________________

Project ID:
Floodplain unit:

Cross section ID:
Low-Flow Channel

Date:
Active Floodplain

Time:
X

Low Terrace

38.086440, -121.808167
GPS point: ___________________________

Characteristics of the floodplain unit:
Average sediment texture: __________________
Sandy loam
0
Total veg cover: _____
Shrub: _____%
Herb: _____%
40
40 % Tree: _____%
0
Community successional stage:
NA
Mid (herbaceous, shrubs, saplings)
X Early (herbaceous & seedlings)
Late (herbaceous, shrubs, mature trees)
Indicators:
Mudcracks
Ripples
Drift and/or debris
X Presence of bed and bank
X Benches

Soil development
Surface relief
Other: ____________________
Other: ____________________
Other: ____________________

Comments:

Floodplain unit:

Low-Flow Channel

Active Floodplain

Low Terrace

GPS point: ___________________________
Characteristics of the floodplain unit:
Average sediment texture: __________________
Total veg cover: _____ % Tree: _____% Shrub: _____% Herb: _____%
Community successional stage:
NA
Mid (herbaceous, shrubs, saplings)
Early (herbaceous & seedlings)
Late (herbaceous, shrubs, mature trees)
Indicators:
Mudcracks
Ripples
Drift and/or debris
Presence of bed and bank
Benches
Comments:

Soil development
Surface relief
Other: ____________________
Other: ____________________
Other: ____________________

Arid West Ephemeral and Intermittent Streams OHWM Datasheet
Project: Solano Wind Phase 4
Project Number: 12-002-013
Stream: W-6
Investigator(s): Mark Noyes, Callen Keller

Date: 6/23/2016
Town: Collinsville
Photo begin file#: PP4

Time: 11:45 am
State: CA
Photo end file#: PP4

Location Details:
Do normal circumstances exist on the site? Approximately 0.34 miles west of Talbert Lane
Projection: WGS84
Datum: d_wgs_1984
Y
/N
Is the site significantly disturbed?
Coordinates: 38.088287, -121.817360
Potential anthropogenic influences on the channel system:
Y

/N

Upslope road construction

Brief site description:
Ephemeral drainage on side slope of steep hill in annual grassland

Checklist of resources (if available):
Aerial photography
Dates:
Topographic maps
Geologic maps
Vegetation maps
Soils maps
Rainfall/precipitation maps
Existing delineation(s) for site
Global positioning system (GPS)
Other studies

Stream gage data
Gage number:
Period of record:
History of recent effective discharges
Results of flood frequency analysis
Most recent shift-adjusted rating
Gage heights for 2-, 5-, 10-, and 25-year events and the
most recent event exceeding a 5-year event

Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM:
1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and
vegetation present at the site.
2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units.
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units.
a) Record the floodplain unit and GPS position.
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the
floodplain unit.
c) Identify any indicators present at the location.
4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section.
5. Identify the OHWM and record the indicators. Record the OHWM position via:
Mapping on aerial photograph
GPS
Digitized on computer
Other:

Project ID: Solano Wind Phase 4 Cross section ID: OHWM-3
Cross section drawing:

Date: 6/23/2016

Time: 11:45 am

OHWM
8"

8"
30"

OHWM
38.088287, -121.817360
GPS point: ___________________________

Indicators:
Change in average sediment texture
Change in vegetation species
Change in vegetation cover

Break in bank slope
Other: ____________________
Other: ____________________

Comments:
OHWM is delineated by drainage in slope and change in vegetation cover from <1% to 90% outside of feature.

Floodplain unit:

Low-Flow Channel

Active Floodplain

Low Terrace

38.088287, -121.817360
GPS point: ___________________________

Characteristics of the floodplain unit:
Clay Loam
Average sediment texture: __________________
<1%
0
0
<1%
Total veg cover: _____ % Tree: _____%
Shrub: _____%
Herb: _____%
Community successional stage:
NA
Mid (herbaceous, shrubs, saplings)
Early (herbaceous & seedlings)
Late (herbaceous, shrubs, mature trees)
Indicators:
Mudcracks
Ripples
Drift and/or debris
Presence of bed and bank
Benches

Soil development
Surface relief
Other: ____________________
Other: ____________________
Other: ____________________

Comments:
Due to steep banks, the OHWM and boundaries of the low flow channel are the same.

Appendix C.

Representative Photographs

Appendix C. Representative Photographs

Photo Point 1. Data Point A in a seasonal
swale adjacent to annual grassland (facing
south).
Coordinates: 38.087284, -121.807254
Taken on June 23, 2016.

Photo Point 2. Data Point C in an ephemeral
drainage next to annual grassland (facing
south).
Coordinates: 38.086524, -121.808219
Taken on June 23, 2016.

Photo Point 3. Ephemeral drainage surrounded
by a developed area (facing north).
Coordinates: 38.086650, -121.808210
Taken on June 23, 2016.

Photo Point 4. Ephemeral drainage within
annual grasslands (facing west).
Coordinates: 38.088287, -121.817360
Taken on June 23, 2016.

Photo Point 5. Data Point E in a perennial
swale surrounded by a seasonal swale (facing
northeast).
Coordinates: 38.078907, -121.832778
Taken on June 23, 2016.

Photo Point 6. Data Point G in a seasonal
swale (right) next to Data Point H in an
agricultural field (facing east)
Coordinates: 38.079149, -121.832816
Taken on June 23, 2016.

C-1

Appendix C. Representative Photographs

Photo Point 7. Boundary of perennial swale
(left) and annual grassland (right) (facing east).
Coordinates: 38.105899, -121.830302
Taken on July 1, 2016.

Photo Point 8. Chairmaker’s club-rush
growing within Himalayan blackberry in
perennial swale (facing east).
Coordinates: 38.105931, -121.830183
Taken on July 1, 2016.

Photo Point 9. Seasonal swale surrounding
perennial swale (background) (facing
northeast).
Coordinates: 38.078540, -121.833466
Taken on July 1, 2016.

Photo Point 10. Brackish marsh just north of
Stratton Road (facing east).
Coordinates: 38.082503, -121.840220
Taken on July 1, 2016.

Photo Point 11. Overview of vegetation
communities near Stratton Road (facing south).
Coordinates: 38.083032, -121.838313
Taken on July 26, 2016.

Photo Point 12. Overview of vegetation
communities near Stratton Road (facing
southwest).
Coordinates: 38.083090, -121.838366
Taken on July 26, 2016.
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Photo Point 13. Seasonal swale surrounding
brackish marsh (facing southwest).
Coordinates: 38.083816, -121.839035
Taken on July 26, 2016.

Photo Point 14. Edge of a seasonal swale with
a small scald adjacent to an agricultural field
with brackish marsh in the background (facing
north).
Coordinates: 38.082676, -121.839289
Taken on July 26, 2016.

Photo Point 15. Edge of brackish marsh (Data
Point N) against developed road (facing
southwest).
Coordinates: 38.082592, -121.839336
Taken on July 26, 2016.

Photo Point 16. Wetland ditch (Data Point P)
flowing into brackish marsh (facing west).
Coordinates: 38.082604, -121.839119
Taken on July 26, 2016.

Photo Point 17. Wetland ditch along Stratton
Road (facing east).
Coordinates: 38.082604, -121.839119
Taken on July 26, 2016.

Photo Point 18. Large scald within a seasonal
swale (facing west).
Coordinates: 38.082472, -121.838507
Taken on July 26, 2016.
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Photo Point 19. Alkaline pool (Data Point R)
dominated by pickleweed (left) (facing west).
Coordinates: 38.082324, -121.841202
Taken on July 26, 2016.

Photo Point 20. Open water with saltgrass
edge (Data Point S) (facing southwest).
Coordinates: 38.084805, -121.843014
Taken on July 27, 2016.

Photo Point 21. Capped spring near the head
of a seasonal swale (facing east).
Coordinates: 38.085739, -121.841522
Taken on July 27, 2016.

Photo Point 22. Head of a large seasonal swale
with a capped spring to the south (left) (facing
southwest).
Coordinates: 38.086276, -121.841582
Taken on July 27, 2016.

Photo Point 23. Seasonal swale (facing
northeast).
Coordinates: 38.084952, -121.842731
Taken on July 27, 2016.

Photo Point 24. Seasonal swale within NWImapped “Riverine” habitat (facing east).
Coordinates: 38.082977, -121.835052
Taken on July 27, 2016.
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Photo Point 25. Annual grassland/agricultural
vegetation communities within a NWI-mapped
“Riverine” habitat (facing north).
Coordinates: 38.083980, -121.831956
Taken on July 27, 2016.

Photo Point 26. Seasonal swale within NWImapped “Riverine” habitat (facing northwest).
Coordinates: 38.087285, -121.833834
Taken on July 27, 2016.

Photo Point 27. Agricultural vegetation
community in NWI-mapped “Riverine” habitat
(facing east).
Coordinates: 38.090654, -121.834935
Taken on July 27, 2016.

Photo Point 28. Annual grassland/agricultural
vegetation communities within a NWI-mapped
“Riverine” habitat (facing northeast).
Coordinates: 38.090388, -121.826632
Taken on July 27, 2016.

Photo Point 29. Seasonal swale within NWImapped “Riverine” habitat (facing southwest).
Coordinates: 38.090269, -121.826795
Taken on July 27, 2016.

Photo Point 30. Seasonal swale replaced by
agricultural vegetation community within
NWI-mapped “Riverine” habitat (facing
south).
Coordinates: 38.086951, -121.829581
Taken on July 27, 2016.
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Photo Point 31. Agricultural vegetation
community in NWI-mapped “Riverine” habitat
(facing east).
Coordinates: 38.083522, -121.829045
Taken on July 27, 2016.

Photo Point 32. Agricultural vegetation
community in NWI-mapped “Riverine” habitat
(facing south).
Coordinates: 38.081306, -121.830318
Taken on July 27, 2016.

Photo Point 33. Seasonal swale within NWImapped “Riverine” habitat (northeast).
Coordinates: 38.079655, -121.824386
Taken on July 27, 2016.

Photo Point 34. Annual grassland at head of a
seasonal swale within NWI-mapped “Riverine”
habitat (southwest).
Coordinates: 38.081777, -121.821962
Taken on July 27, 2016.

Photo Point 35. Agricultural vegetation
community within NWI-mapped “Riverine”
habitat (facing south).
Coordinates: 38.081819, -121.818238
Taken on July 27, 2016.

Photo Point 36. Agricultural vegetation
community within NWI-mapped “Riverine”
habitat (facing east).
Coordinates: 38.079347, -121.813877
Taken on July 27, 2016.
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Photo Point 37. Agricultural vegetation
community within NWI-mapped “Riverine”
habitat (facing southwest).
Coordinates: 38.078319, -121.814304
Taken on July 27, 2016.

Photo Point 38. Agricultural vegetation
community within NWI-mapped “Riverine”
habitat (facing east).
Coordinates: 38.078424, -121.813413
Taken on July 27, 2016.

Photo Point 39. Agricultural vegetation
community within NWI-mapped “Riverine”
habitat (facing east).
Coordinates: 38.076027, -121.812997
Taken on July 27, 2016.

Photo Point 40. Agricultural vegetation
community within NWI-mapped “Riverine”
habitat (facing west).
Coordinates: 38.076066, -121.813537
Taken on July 27, 2016.

Photo Point 41. Annual grassland/agricultural
vegetation communities within NWI-mapped
“Riverine” habitat (facing northeast).
Coordinates: 38.076276, -121.817914
Taken on July 27, 2016.

Photo Point 42. Seasonal swale within NWImapped “Riverine” habitat (northwest).
Coordinates: 38.099099, -121.831134
Taken on July 27, 2016.
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Photo Point 43. Agricultural vegetation
community within NWI-mapped “Riverine”
habitat (facing south).
Coordinates: 38.103325, -121.830472
Taken on July 27, 2016.

Photo Point 44. Capped spring in southern
portion of Project area near Stratton Road
(facing southwest).
Coordinates: 38.082788, -121.838271
Taken on July 26, 2016.
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Appendix D. List of Vascular Plant Species Observed

Scientific Name
Ambrosia psilostachya
Amsinckia intermedia
Amsinckia menziesii
Anthemis cotula
Artemisia douglasiana
Asclepias fascicularis
Asparagus officinalis
Atriplex prostrata
Avena barbata
Avena fatua
Bolboschoenus robustus
Brassica nigra
Bromus caroli-henrici
Bromus diandrus
Bromus hordeaceus
Carduus pycnocephalus
Centaurea solstitialis
Centromadia fitchii
Centromadia pungens
Chenopodium album
Cirsium vulgare
Conium maculatum
Convolvulus arvensis
Cotula coronopifolia
Cressa truxillensis
Croton setiger
Crypsis schoenoides
Cynara cardunculus
Cynodon dactylon
Deinandra lobbii
Distichilis spicata
Dysphania ambrosioides
Eleocharis (palustris)
macrostachya
Eucalyptus camaldulensis
Euthamia occidentalis
Festuca (Vulpia) myuros
Festuca perennis
Foeniculum vulgare
Frankenia salina
Grindelia camporum
Helminthotheca echioides
Heliotropium
curassavicum
Heterothotheca grandiflora
Hirschfeldia incana
Hordeum depressum
Hordeum marinum subsp.
gussoneanum

Common Name

Family

Nativity

Wetland
Indicator
Status (Arid
West
1
Region)
FACU
NL
NL
FACU
FAC
FAC
FACU
FACW
NL
NL
OBL
NL
NL
NL
FACU
NL
NL
FACU
FAC
FACU
FACU
FACW
NL
OBL
FACW
NL
OBL
FACU
FACU
NL
FAC
FAC

Perennial ragweed
Common fiddleneck
Common fiddleneck
Stinking chamomile
Douglas' wormwood
Narrow-leaf milkweed
Asparagus
Hastate orache
Slender wild oat
Wild oat
Seaside club-rush
Black mustard
Weedy brome
Ripgut brome
Soft brome
Italian thistle
Yellow star-thistle
Fitch’s false tarplant
Common spikeweed
Lamb's-quarter
Bull thistle
Poison-hemlock
Bindweed
Common brassbuttons
Spreading alkali-weed
Dove weed
Swamp prickle grass
Artichoke
Bermuda grass
Threeray tarweed
Saltgrass
Mexican tea

Asteraceae
Boraginaceae
Boraginaceae
Asteraceae
Asteraceae
Apocynaceae
Asparagaceae
Chenopodiaceae
Poaceae
Poaceae
Cyperaceae
Brassicaceae
Brassicaceae
Poaceae
Poaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Chenopodiaceae
Asteraceae
Apiaceae
Convolvulaceae
Asteraceae
Convolvulaceae
Euphorbiaceae
Poaceae
Asteraceae
Poaceae
Asteraceae
Poaceae
Chenopodiaceae

Native
Native
Native
Naturalized
Native
Native
Naturalized
Naturalized
Naturalized
Naturalized
Native
Naturalized
Naturalized
Naturalized
Naturalized
Naturalized
Naturalized
Native
Native
Naturalized
Naturalized
Naturalized
Naturalized
Naturalized
Native
Native
Naturalized
Naturalized
Naturalized
Native
Native
Naturalized

Common spikerush

Cyperaceae

Native

Red gum
Western goldenrod
Six-weeks grass
Italian ryegrass
Fennel
Alkali sea-heath
Foothill gumplant
Bristly ox-tongue

Myrtaceae
Asteraceae
Poaceae
Poaceae
Apiaceae
Frankeniaceae
Asteraceae
Asteraceae

Naturalized
Native
Naturalized
Naturalized
Naturalized
Native
Native
Naturalized

FAC
FACW
FACU
FAC
NL
FACW
FACW
FACU

Alkali heliotrope

Boraginaceae

Native

FACU

Telegraph weed
Summer mustard
Dwarf barley

Asteraceae
Brassicaceae
Poaceae

Native
Naturalized
Native

NL
NL
FACW

Mediterranean barley

Poaceae

Naturalized

FAC

OBL
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Scientific Name
Hordeum murinum subsp.
leporinum
Hypochaeris glabra
Isolepis cernua
Juncus bufonius
Juncus mexicanus
Lactuca saligna
Lactuca serriola
Lepidium acutidens
Lepidium latifolium
Lepidium nitidum
Lotus corniculatus
Lupinus bicolor
Lupinus succulentus
Malvella leprosa
Malva neglecta
Malva nicaeensis
Marrubium vulgare
Melilotus albus
Nitrophila occidentalis
Paspalum dialatatum
Parapholis incurva
Plantago lanceolata
Plantago major
Polypogon maritimus
Polypogon monspeliensis
Pseudognaphalium
canescens
Raphanus sativus
Rubus armeniacus
Rumex crispus
Rumex pulcher
Sarcocornia pacifica
Salsola tragus
Schinus molle
Schoenoplectus acutus
Schoenoplectus
americanus
Schoenoplectus
californicus
Sesuvium verrucosum
Sinapis arvensis
Silybum marianum
Sonchus asper
Sonchus oleraceus
Soliva sessilis
Spergularia marina
Sisymbrium officinale
Tragopogon porrifolius

Common Name

Family

Nativity

Wetland
Indicator
Status (Arid
West
1
Region)

Wall barley

Poaceae

Naturalized

FACU

Smooth cat’s-ear
Low bulrush
Toad rush
Mexican rush
Willow-leaf lettuce
Prickly wild lettuce
Net pepper grass
Perennial pepperweed
Shining pepperwort
Garden bird's-foot-trefoil
Miniature lupine
Arroyo lupine
Alkali-mallow
Common mallow
Bull mallow
White horehound
White sweetclover
Boraxweed
Dallis grass
Sickle grass
English plantain
Common plantain
Maritime rabbit's-foot
grass
Rabbitsfoot grass

Asteraceae
Cyperaceae
Juncaceae
Juncaceae
Asteraceae
Asteraceae
Brassicaceae
Brassicaceae
Brassicaceae
Fabaceae
Fabaceae
Fabaceae
Malvaceae
Malvaceae
Malvaceae
Lamiaceae
Fabaceae
Amaranthaceae
Poaceae
Poaceae
Plantaginaceae
Plantaginaceae

Naturalized
Native
Native
Native
Naturalized
Naturalized
Native
Naturalized
Native
Naturalized
Native
Native
Native
Naturalized
Naturalized
Naturalized
Naturalized
Native
Naturalized
Naturalized
Naturalized
Naturalized

NL
OBL
FACW
FACW
UPL
FACU
FAC
FAC
FAC
FAC
NL
NL
FACU
NL
NL
FACU
NL
FACW
FAC
FAC
FAC
FAC

Poaceae

Naturalized

OBL

Poaceae

Naturalized

FACW

Wright’s rabbit-tobacco

Asteracae

Native

FACU

Wild radish
Himalayan blackberry
Curly dock
Fiddle dock
Pacific swampfire
Prickly russian-thistle
Peruvian peppertree
Common tule

Brassicaceae
Rosaceae
Polygonaceae
Polygonaceae
Chenopodiaceae
Chenopodiaceae
Anacardiaceae
Cyperaceae

Naturalized
Naturalized
Naturalized
Naturalized
Native
Naturalized
Naturalized
Native

NL
FAC
FAC
FAC
OBL
FACU
FACU
OBL

Chairmaker's club-rush

Cyperaceae

Native

OBL

California club-rush

Cyperaceae

Native

OBL

Western sea-purslane
Charlock
Milk thistle
Spiny sowthistle
Common sow-thistle
Lawn burrweed
Saltmarsh sandspurry
Hedge mustard
Salsify

Aizoaceae
Brassicaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Caryophllyaceae
Brassicaceae
Asteraceae

Native
Naturalized
Naturalized
Naturalized
Naturalized
Naturalized
Native
Naturalized
Naturalized

FACW
NL
NL
NL
UPL
FACU
OBL
NL
NL
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Scientific Name

Common Name

Family

Trichostema lanceolatum
Trifolium dubium
Trifolium fragiferum
Triticum aestivum

Vinegar-weed
Little hop clover
Strawberry clover
Wheat

Lamiaceae
Fabaceae
Fabaceae
Poaceae

Typha angustifolia

Narrow-leaf cat-tail

Typhaceae

Typha domingensis
Typha latifolia
Xanthium spinosum
Xanthium strumarium

Southern cat-tail
Broad-leaf cat-tail
Spiny cockleburr
Rough cockleburr

Typhaceae
Typhaceae
Asteraceae
Asteraceae

Nativity
Native
Naturalzied
Naturalized
Naturalized
Native or
Naturalized
Native
Native
Native
Native

Wetland
Indicator
Status (Arid
West
1
Region)
FACU
UPL
FACU
NL
OBL
OBL
OBL
FACU
FAC

1

Wetland indicator status is from Lichvar et al. 2016.
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Waters_Name

Alkaline Pool (W-28)
Emergent Marsh Brackish (W-21)
Emergent Marsh Brackish (W-27)
Emergent Marsh Brackish (W-29)
Emergent Marsh Brackish (W-30)
Ephemeral Drainage (W-10)
Ephemeral Drainage (W-11)
Ephemeral Drainage (W-13)
Ephemeral Drainage (W-5)
Ephemeral Drainage (W-6)
Open Water (W-37)
Perennial Swale (W-1)
Perennial Swale (W-34)
Seasonal Swale (W-12)
Seasonal Swale (W-14)
Seasonal Swale (W-15)
Seasonal Swale (W-16)
Seasonal Swale (W-17)
Seasonal Swale (W-19)
Seasonal Swale (W-2)
Seasonal Swale (W-24)
Seasonal Swale (W-26)
Seasonal Swale (W-3)
Seasonal Swale (W-31)
Seasonal Swale (W-32)
Seasonal Swale (W-35)
Seasonal Swale (W-36)
Seasonal Swale (W-4)
Seasonal Swale (W-7)
Seasonal Swale (W-8)
Seasonal Swale (W-9)
Seasonal Wetland (W-18)
Seasonal Wetland (W-20)
Seasonal Wetland (W-22)
Seasonal Wetland (W-33)
Wetland Ditch (W-23)
Wetland Ditch (W-25)

State

California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California
California

Cowardin_Code HGM_Code

PEM1
PEM1
PEM1
PEM1
PEM1
R6
R6
R6
R6
R6
PUB2
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1
PEM1

DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
RIVERINE
RIVERINE
RIVERINE
RIVERINE
RIVERINE
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS
DEPRESS

Meas_Type

Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area

Amount

0.086
1.257
1.142
0.011
0.009
0.033
0.084
0.027
0.004
0.009
0.053
0.226
0.455
0.003
0.009
1.795
0.028
1.564
0.036
0.013
1.389
1.736
0.073
0.021
0.083
0.610
0.668
0.142
0.064
0.026
0.028
0.078
0.006
0.086
2.319
0.015
0.033

Units
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

Waters_Type
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD
DELINPJD

Latitude

38.082247
38.082976
38.082333
38.082117
38.082106
38.086687
38.086290
38.085843
38.088533
38.088282
38.084431
38.106033
38.078903
38.086074
38.085668
38.085575
38.085347
38.083790
38.083046
38.099420
38.082710
38.082286
38.096422
38.081719
38.080443
38.078654
38.073912
38.089160
38.087772
38.087188
38.086778
38.083496
38.083044
38.082758
38.079243
38.082659
38.082606

Longitude

-121.841344
-121.839538
-121.839572
-121.840625
-121.840430
-121.808406
-121.808044
-121.807896
-121.817052
-121.817473
-121.843032
-121.830238
-121.832512
-121.808082
-121.808063
-121.842021
-121.829368
-121.839582
-121.829425
-121.831278
-121.836502
-121.839470
-121.831929
-121.830157
-121.823468
-121.833784
-121.821753
-121.827943
-121.807036
-121.807430
-121.833353
-121.841932
-121.839694
-121.837858
-121.832435
-121.838305
-121.838861

Local_Waterway
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Request for Jurisdictional Determination

REQUEST FOR JURISDICTIONAL DETERMINATION
This form should be used when a jurisdictional determination (JD) is required from the U.S. Army Corps of Engineers, Sacramento
District. It is intended to help both the requestor and the Corps in determining which type of JD, if any, is appropriate. Use of the
form is optional; however the information and consent is needed to complete a JD. If you are applying for a Department of the Army
permit, you do not need to request a JD. A jurisdictional determination is not required to process a permit application. At the time an
application is submitted, the Corps will assume the aquatic resources on the parcel/within the review area are waters of the United
States for the purpose of making a permit decision. With no JD requested, the permit application may be processed more quickly.
The permittee retains the ability to request a JD any time during or after the permit application review process.
I am requesting the U.S. Army Corps of Engineers, Sacramento District, complete a jurisdictional determination for the parcel/review
area located at:
1785 Toland Lane
Rio Vista
Solano
Street Address: ________________________________________
City: ____________________
County: ___________________
2, 11, 14, 22, 23, 24, 25, 26
1 and 2 East
CA
94571
3 North
State: ______
Zip: ___________
Section: ______
Township: _______
Range: _______
38.080932
-121.827222
Latitude (decimal degrees):_______________
Longitude (decimal degrees): _______________
1,172
The approximate size of the review area for the JD is _________
acres. (Please attach location map)

Choose one:
Choose one:
I currently own this property.
I am requesting an Approved JD.
✔ I am requesting a Preliminary JD.
I plan to purchase this property.
✔ I am an agent/consultant acting on behalf of the requestor.
I am unclear as to which JD I would like to request and require
Other: _________________________________________
additional information to inform my decision.
Reason for request: (check all that apply)
I intend to construct/develop a project or perform activities on this parcel/review area which would be designed to avoid all aquatic
resources.
I intend to construct/develop a project or perform activities on this parcel/review area which would be designed to avoid all
jurisdictional aquatic resources under Corps authority.
✔ I intend to construct/develop a project or perform activities on this parcel/review area which may require authorization from the
Corps, and the JD would be used to avoid and minimize impacts to jurisdictional aquatic resources and as an initial step in a
future permitting process.
I intend to construct/develop a project or perform activities on this parcel/review area which may require authorization from the
Corps; this request is accompanied by my permit application and the JD is to be used in the permitting process.
I intend to construct/develop a project or perform activities in a navigable water of the U.S. which is included on the district’s list of
navigable waters under Section 10 of the Rivers and Harbors Act of 1899 and/or is subject to the ebb and flow of the tide.
A JD is required in order to obtain my local/state authorization.
I intend to contest jurisdiction over a particular aquatic resource and request the Corps confirm that jurisdiction does/does not exist
over the aquatic resource on the parcel/review.
I believe that the parcel/review area may be comprised entirely of dry land.
Other: __________________________________________________________________________________________________
Attached Information:
✔ Maps depicting the general location and aquatic resources within the review area consistent with Map and Drawing Standards for
the South Pacific Division Regulatory Program (Public Notice February 2016,
http://www.spd.usace.army.mil/Missions/Regulatory/Public-Notices-and-References/Article/651327/updated-map-and-drawingstandards/)
✔ Aquatic Resources Delineation Report, if available, consistent with the Sacramento District’s Minimum Standards for Acceptance
(Public Notice January 2016, http://1.usa.gov/1V68IYa)
By signing below, you are indicating that you have the authority, or are acting as the duly authorized agent of a person or entity with
such authority, to and do hereby grant Corps personnel right of entry to legally access the site if needed to perform the JD. Your
signature shall be an affirmation that you possess the requisite property rights to request a JD on the subject property.
*Signature: ____________________________________
Date: _________________
Name: _______________________________________ Company name: _______________________________________________
Address: ___________________________________________________________________________________________________
___________________________________________________________________________________________________
Telephone: __________________________________ Email:_________________________________________________________

*Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory
Program of the U.S. Army Corps of Engineers; Final Rule for 33 CFR Parts 320-332.
Principal Purpose: The information that you provide will be used in evaluating your request to determine whether there are any aquatic resources within the project area subject to federal jurisdiction
under the regulatory authorities referenced above.
Routine Uses: This information may be shared with the Department of Justice and other federal, state, and local government agencies, and the public, and may be made available as part of a public
notice as required by federal law. Your name and property location where federal jurisdiction is to be determined will be included in the approved jurisdictional determination (AJD), which will be made
available to the public on the District's website and on the Headquarters USACE website.
Disclosure: Submission of requested information is voluntary; however, if information is not provided, the request for an AJD cannot be evaluated nor can an AJD be issued.

Solano 4 Wind Project EIR

Protocol-Level Special-status Plant
Surveys Conducted for the Solano 4
Wind Project

July 18, 2017
Jose Bodipo-Memba
Environmental Management Supervisor
SMUD Environmental Management
6201 S Street, Sacramento, CA 95817
(916) 732-6493
Jose.Bodipo-Memba@smud.org
SUBJECT: Protocol-Level Special-status Plant Surveys Conducted for the Solano Phase 4 Wind
Project
Dear Mr. Bodipo-Memba,
Area West Environmental, Inc. (AWE) conducted protocol-level special-status1 plant surveys for
the Solano Phase 4 Wind Project (Project) on July 26 and 27, 2016, and on April 6, 2017,
targeting special-status plant species bloom periods. For the purposes of this report, specialstatus plants are defined as federally and/or state threatened or endangered species as well as
California Native Plant Society (CNPS) Rank 1 and 2 species. The survey followed the
protocols outlined in the California Department of Fish and Wildlife (CDFW) 2009 “Protocols
for Surveying and Evaluating Impacts to Special Status Native Plant Populations and Natural
Communities.”
Introduction
Sacramento Municipal Utility District (SMUD) is proposing to replace wind turbines in the
Phase 4 area of the Solano Wind Farm Project near Collinsville, Solano County, California.
Project construction would include replacement of turbines, installation of electrical collection
lines, and grading for staging areas and access roads. The Project area is approximately 1,172
acres and is located in the Montezuma Hills, in Solano County (Figure 1).
Based on record searches of the CNPS database for the Antioch North and Birds U.S. Geological
Survey (USGS) 7.5-minute quadrangle maps and surrounding quadrangles, federally threatened
or endangered species list from the US Fish and Wildlife Service (USFWS), and CDFW’s
California Natural Diversity Database (CNDDB) for special-status plants within 5 miles of the
Project area a total of 72 special-status plant species were identified as having potential to occur
within the Project vicinity (Attachment 1).

1

Special-status plants are generally defined as plants listed as candidate, threatened, or endangered by the State or
Federal Endangered Species Act, or List 1 or 2 plant identified by the California Native Plant Society.
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A list of the 72 species with potential to occur within the Project vicinity is included in Table 1,
which includes the status, flowering period, elevation range, and the potential for each specialstatus plant species and their habitat to occur within the Project area.

Methods
AWE biologists visited accessible reference populations near the Project area and contacted
botanists familiar with the local flora to determine the flowering state of targeted special-status
plant species. On April 6, 2016 in anticipation of beginning surveys, AWE botanist Mary Bailey
visited reference populations for two early blooming species; Lasthenia conjugens (Contra Costa
goldfields) and Sidalcea keckii (Keck's checkerbloom). However, these reference populations
appeared to have been extirpated; one location has been converted into wheat fields and the other
two locations are now a residential development. AWE biologist Mark Noyes coordinated with
ecologist Jake Schweitzer of Vollmar Natural Lands Consulting and confirmed that Amsinckia
grandilfora (large-flowered fiddleneck) was in bloom at the beginning of April. However, Mr.
Schweitzer did not feel that the Montezuma hills area was steep enough to provide appropriate
habitat for the species.
On July 26 and 27, 2016 Mary Bailey conducted protocol-level special-status plant surveys on
foot within a 250-foot buffer of all the facilities within the Project area (Study area) (Figure 2).
As part of the survey protocol, all plants observed were identified to the taxonomic level required
to determine if they were special-status (Table 2). Plants not readily identifiable were collected
and identified using the Jepson Manual: Vascular Plants of California (Baldwin et al. 2012).
Known reference populations of targeted special-status plant species with late bloom were not
visited for this survey.
Additionally, wetland delineation fieldwork was conducted by Mark Noyes on July 1, 2016; July
26, 2016; and July 27, 2016. As part of the delineation protocol, complete inventories of all
plant species observed were compiled and are also included in Table 2.
On April 5, 2017, Mary Bailey visited a Contra Costa goldfields reference population located
near the Potrero Hill Landfill outside Suisun City (Scally Lane), and confirmed that the species
was blooming. On April 6, 2017 Mary Bailey and Callen Keller conducted protocol-level
special-status plant surveys throughout the Study area to target species with early bloom periods
that were not covered during the July 2016 surveys.
Results
No special-status plants were detected within the Study area during the special-status surveys or
the Project area during the wetland delineation. A complete list of plants found within the
Project area during the surveys and wetland delineation can be found in Table 2.
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Sincerely,

Becky Rozumowicz

Enclosed:
Figure 1. Project Vicinity
Figure 2. Study Area
Table 1. Special-status Plant Species with the Potential to Occur in the Vicinity of the Project
Table 2. Vascular Plants Observed
Attachment 1. CNPS, USFWS, and CNDDB Species Searches
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Figure 1. Project Vicinity
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Figure 2. Study Area
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Table 1. Special-status Plant Species with the Potential to Occur in the Vicinity of the Project
Common and
Scientific Name
Large-flowered
fiddleneck
Amsinckia
grandiflora

Mt. Diablo
manzanita
Arctostaphylos
auriculata

Contra Costa
manzanita
Arctostaphylos
manzanita ssp.
Laevigata

Legal Status1
Federal/State/
CNPS

Distribution
Alameda, Contra
Costa, and San
Joaquin counties.

FE/SE/1B.1

Contra Costa
County.
--/--/1B.3

Contra Costa
county.

Habitat
Association

Identification
Period

Cismontane
woodland, valley
and foothill
grassland.
275 – 550 meters.

Chaparral
(sandstone) and
cismontane
woodland.
135 – 650 meters.

Habitat
Present/
Absent

Species
Present/
Absent

April – May

Present

Absent

January –
March

Absent

Absent

January –
April

Absent

Absent

Chaparral (rocky).
430 – 1,100 meters.

--/--/1B.2

Solano Phase 4 Wind Project
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Survey Results/Rational
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. The nearest CNDDB
occurrence is approximately 8.1
miles south of the project area. Not
observed during special-status plant
surveys conducted during the
appropriate bloom period.
No suitable habitat within the Project
area. Mt. Diablo manzanita is not
known to occur in Solano County.
Not observed during special-status
plant surveys. This is a shrub and
would be detectable year round.
However, it would not be
identifiable to species level outside
of the blooming period.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys.
This is a shrub and would be
detectable year round. However, it
would not be identifiable to species
level outside of the blooming period.
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Common and
Scientific Name

Legal Status1
Federal/State/
CNPS

Distribution
Sacramento Valley.

Ferris’ milkvetch
Astragalus tener
var. ferrisiae
--/--/1B.1

Alkali milkvetch
Astragalus tener
var. tener

Heartscale
Atriplex
cordulata var.
cordulata

Central western
California.
--/--/1B.2

--/--/1B.2

Brittlescale
Atriplex
depressa
--/--/1B.2

Alameda, Butte,
Contra Costa,
Colusa, Fresno,
Gelnn, Kern,
Madera, Merced,
San Luis Obispo,
Solano, and Tulare
counties.
Known occurrences
in Alameda, Contra
Costa, Colusa,
Fresno, Glenn,
Kern, Merced,
Solano, Stanislaus,
Tulare, and Yolo
counties.

Habitat
Association

Identification
Period

Vernally mesic
meadows and seeps
as well as
subalkaline flat
valley and foothill
grasslands.
2 - 75 meters.

Mainly alkaline
with adobe clay,
valley and foothill
grassland, vernal
pools, and playas.
1 – 60 meters.
Saline or alkaline
soils in chenopod
scrub, meadows and
seeps, valley and
foothill grassland
(sandy).
0 – 560 meters.
Alkaline clay soils
in chenopod scrub,
meadows and seeps,
playas, valley and
foothill grassland,
and vernal pools.
1 – 320 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

April – May

Present

Absent

March – June

Present

Absent

April –
October

Present

Absent

April –
October

Present

Absent

Survey Results/Rational
Potential habitat for the species
(seeps and alkaline valley and
foothill grassland) is present within
the Project area. There are no
CNDDB occurrences within 10
miles of the Project area. Not
observed during special-status plant
surveys conducted during the
appropriate bloom period.
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
1.4 miles west of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
2.5 miles northwest of the Project
area. Not observed during specialstatus plant surveys conducted
during the appropriate bloom period.
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
3.1 miles west of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
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Common and
Scientific Name
Vernal Pool
Smallscale
Atriplex
persistens

Legal Status1
Federal/State/
CNPS

--/--/1B.2

Big tarplant
Blepharizonia
plumose
--/--/1B.1

Round leaved
filaree
California
macrophylla

Mt. Diablo
fairy-lantern
Calochortus
pulchellus

--/--/1B.2

--/--/1B.2

Distribution

Habitat
Association

Identification
Period

Colusa, Glenn,
Madera, Merced,
Solano, and Tulare
counties.

Vernal pools
(alkaline).
10 - 115 meters.

Alameda, Contra
Costa, San Joaquin,
Solano, and
Stanislaus counties.

Valley and foothill
grassland, usually in
clay soils.
30 – 505 meters.

Ranges from Butte
County south to San
Diego County.

Clay soil in
cismontane
woodland, and
valley and foothill
grassland.
15 – 1,200 meters.

Alameda, Contra
Costa, and Solano
counties.

Chaparral,
cismontane
woodland, riparian
woodland, and
valley and foothill
grassland.
30-840 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

June –
October

Absent

Absent

July –
October

Present

Absent

March – May

Present

Absent

April – June

Present

Absent

Survey Results/Rational
Potential habitat for the species
(alkaline vernal pool) is present
within the Project area. The nearest
CNDDB occurrence is 9.2 miles
from the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are three
CNDDB occurrences within 5 miles
of the Project area; the closest is
located approximately 3.5 miles to
the southwest. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
3.7 miles south of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. The nearest CNDDB
occurrence is 8.9 miles southeast of
the Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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Common and
Scientific Name
Chaparral
harebell
Campanula
exigua
Congdon’s
tarplant
Centromadia
parryi ssp.
congdonii

Pappose
tarplant
Centromadia
parryi
ssp. parryi

Hispid bird'sbeak
Chloropyron
molle ssp.
hispidum

Legal Status1
Federal/State/
CNPS

--/--/1B.2

--/--/1B.1

--/--/1B.2

--/--/1B.1

Distribution

Habitat
Association

Identification
Period

Alameda, Contra
Costa, San Benito,
Santa Clara, and
Stanislaus counties.

Chaparral (rocky,
usually
serpentinite).
275 – 1,250 meters.

Alameda, Contra
Costa, Monterey,
Santa Clara, Santa
Cruz, San Luis
Obispo, San Mateo,
and Solano
counties.

Valley and foothill
grassland (alkaline
soils).
0 – 300 meters.

Reported to occur in
six counties in the
Sacramento Valley
and inner north
Coast Ranges:
Solano, Napa,
Sonoma, Lake,
Glenn, and Butte
counties.
Alameda, Fresno,
Kern, Merced,
Placer, and Solano
counties.

Often alkaline soils
in coastal prairie,
meadows and seeps,
coastal salt marshes
and swamps,
vernally mesic
valley and foothill
grassland, chaparral.
0 – 420 meters.
Playas, meadows
and seeps, and
valley and foothill
grasslands.
1 – 155 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

May – June

Absent

Absent

May –
November

Present

Absent

May –
November

Present

Absent

June –
September

Present

Absent

Survey Results/Rational
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys.
Suitable habitat present within the
Project area. There are two CNDDB
occurrences within 5 miles of the
Project area; the closest is located
approximately 3.3 miles to the
northwest. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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Common and
Scientific Name
Soft bird’sbeak
Chloropyron
molle ssp. molle

Bolander’s
water-hemlock
Cicuta maculata
var. bolanderi

Suisun thistle
Cirsium
hydrophilum
var.
hydrophilum

Mt. Diablo
bird's-beak
Cordylanthus
nidularius

Legal Status1
Federal/State/
CNPS

FE/SR/1B.2

--/--/2B.1

FE/--/1B.1

--/SR/1B.1

Distribution

Habitat
Association

Identification
Period

Contra Costa,
Marin, Napa,
Sacramento, Solano,
and Sonoma
counties.

Marshes and
swamps (coastal
salt).
0 – 10 meters.

Contra Costa, Los
Angeles, Marin,
Sacramento, Santa
Barbara, San Luis
Obispo, and Solano
counties.

Coastal marshes and
swamps, fresh or
brackish water.
0 – 200 meters.

Known from four
occurrences in
Solano County in
the Suisun Marsh.

Marshes and
swamps (salt).
0 – 1 meters.

Contra Costa
County.

Chaparral
(serpentinite).
600 – 800 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

July –
November

Absent

Absent

July –
September

Present

Absent

June –
September

Absent

Absent

June – August

Absent

Absent

Survey Results/Rational
No suitable habitat present within
the Project area. One CNDDB
occurrence located approximately 4
miles northwest of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
Suitable habitat present within the
Project area. There are two CNDDB
occurrences within 5 miles of the
Project area; the closest is located
directly to the southwest. Not
observed during special-status plant
surveys conducted during the
appropriate bloom period.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat (serpentine soils)
within the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
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Common and
Scientific Name
Hoover's
cryptantha
Cryptantha
hooveri

Hospital
Canyon
larkspur
Delphinium
californicum
ssp. Interius
Recurved
larkspur
Delphinium
recurvatum

Legal Status1
Federal/State/
CNPS

--/--/1A

--/--/1B.2

--/--/1B.2

Dwarf
downingia
Downingia
pusilla

--/--/2B.2

Distribution

Habitat
Association

Identification
Period

Contra Costa, Kern,
Madera, and
Stanislaus counties.

Inland dunes, valley
and foothill
grassland (sandy).
9 – 150 meters.

Alameda, Contra
Costa, Merced,
Monterey, San
Benito, Santa Clara,
San Joaquin, and
Stanislaus counties.
Alameda, Contra
Costa, Fresno,
Glenn, Kings, Kern,
Madera, Merced,
Monterey, San
Joaquin, San Luis
Obispo, Solano,
Sutter, and Tulare
counties.

Chaparral
(openings),
cismontane
woodland (mesic),
coastal scrub.
195 – 1,095 meters.
Alkaline soils in
chenopod scrub,
cismontane
woodland, and
valley and foothill
grassland.
3 - 790 meters.

Southern
Sacramento Valley,
northern San
Joaquin Valley, and
southern North
Coast Ranges.

Vernal pools in
valley and foothill
grasslands.
1 – 445 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

April – May

Present

Absent

April – June

Absent

Absent

March – June

Present

Absent

March – May

Absent

Absent

Survey Results/Rational
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
3.7 miles south of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys.
Potential habitat for the species
(alkaline valley and foothill
grassland) is present in the Project
area. There are no CNDDB
occurrences within 10 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat within the Project
area. There are two CNDDB
occurrences within 5 miles of the
Project area; the closest is located
1.7 miles northwest. Not observed
during special-status plant surveys.
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Common and
Scientific Name
Lime Ridge
eriastrum
Eriastrum
ertterae

Antioch Dunes
buckwheat
Eriogonum
nudum var.
psychicola

Mt. Diablo
buckwheat
Eriogonum
truncatum

Contra Costa
wallflower
Erysimum
capitatum var.
angustatum

Legal Status1
Federal/State/
CNPS

Distribution
Contra Costa
county.

--/--/1B.1

Contra Costa
county.

Habitat
Association

Identification
Period

Alkaline or semialkaline, sandy.
Chaparral (openings
or edges).
200 – 290 meters.

Species
Present/
Absent

June – July

Absent

Absent

July –
October

Absent

Absent

April –
December

Present

Absent

March – July

Absent

Absent

Inland dunes.
0 - 20 meters.

--/--/1B.1

--/--/1B.1

Habitat
Present/
Absent

Alameda, Contra
Costa, and Solano
counties.

Sandy soils in
chaparral, coastal
scrub, and valley
and foothill
grassland.
200 – 400 meters.

Contra Costa
county.

Inland dunes.
3 – 20 meters.

FE/SE/1B.1
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Survey Results/Rational
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
3.7 miles south of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
3.7 miles south of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
No suitable habitat present within
the Project area. There are four
CNDDB occurrences within 5 miles
of the Project area; the closest is
located 2.5 miles southwest. Not
observed during special-status plant
surveys conducted during the
appropriate bloom period.
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Common and
Scientific Name
Diamondpetaled
California
poppy
Eschscholzia
rhombipetala

Legal Status1
Federal/State/
CNPS

--/--/1B.1

San Joaquin
spearscale
Etriplex
joaquinana
--/--/1B.2

Fragrant
fritillary
Fritillaria
liliacea

--/--/1B.2

Adobe-lily
Fritillaria
pluriflora
--/--/1B.2

Distribution

Habitat
Association

Identification
Period

Alameda, Contra
Costa, Colusa, San
Joaquin, San Luis
Obispo, and
Stanislaus counties.

Valley and foothill
grassland (alkaline,
clay).
0 – 975 meters.

Alameda, Contra
Costa, Colusa,
Fresno, Glenn,
Merced, Monterey,
Napa, San Benito,
Santa Clara, San
Joaquin, San Luis
Obispo, Solano,
Tulare, and Yolo
counties.
Alameda, Contra
Costa, Monterey,
Marin, San Benito,
Santa Clara, San
Francisco, San
Mateo, Solano, and
Sonoma counties.

Alkaline soils in
chenopod scrub,
meadows and seeps,
playas, and valley
and foothill
grassland.
0 – 840 meters.

Foothills bordering
the western and
northern
Sacramento Valley.

Often serpentinite
soils in cismontane
woodland, coastal
prairie, coastal
scrub, and valley
and foothill
grassland.
0 – 200 meters.
Often adobe soils in
chaparral,
cismontane
woodland, and
valley and foothill
grassland.
60 - 705 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

March – April

Present

Absent

April –
October

Present

Absent

February –
April

February –
April

Absent

Present

Absent

Absent

Survey Results/Rational
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
3.7 miles south of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
1.2 miles northwest of the Project
area. Not observed during specialstatus plant surveys conducted
during the appropriate bloom period.

No suitable habitat (serpentine soils)
within the Project area. One
CNDDB occurrence located
approximately 1.5 miles northwest
of the Project area. Not observed
during special-status plant surveys.
Suitable habitat (valley and foothill
grassland) present within the Project
area. There are no CNDDB
occurrences within 10 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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Common and
Scientific Name
Boggs Lake
hedge-hyssop
Gratiola
heterosepala

Toren’s
grimmia
Grimmia torenii

Diablo
helianthella
Helianthella
castanea

Brewer's
western flax
Hesperolinon
breweri

Legal Status1
Federal/State/
CNPS

--/SE/1B.2

--/--/1B.3

--/--/1B.2

--/--/1B.2

Distribution
Fresno, Lake,
Lassen, Madera,
Merced, Modoc,
Placer, Sacramento,
Shasta, Siskiyou,
San Joaquin,
Solano, Sonoma,
and Tehama
counties.
Contra Costa,
Colusa, Lake,
Mendocino,
Monterey, Santa
Cruz, and San
Mateo counties.
Alameda, Contra
Costa, and San
Mateo Counties.
Extirpated from San
Francisco and
Marin counties.

Occurs in Contra
Costa, Napa, and
Solano counties.

Habitat
Association

Identification
Period

Clay soil in marshes
and swamps (lake
margins) and vernal
pools.
10 - 2,375 meters.

Chaparral,
Cismontane
woodland, and
lower montane
coniferous forest.
325 – 1160 meters.
Broadleaf upland
forest, chaparral,
cismontane
woodland, coastal
scrub, riparian
woodland, valley
and foothill
grassland.
60 – 1,300 meters.
Chaparral,
cismontane
woodland, and
valley and foothill
grassland.
30 – 945 meters.

April –
August
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Absent

Species
Present/
Absent

Absent

Year–round

Absent

Absent

March – June

Present

Absent

May – July

Solano Phase 4 Wind Project

Habitat
Present/
Absent

Present

Absent

Survey Results/Rational
No suitable habitat present within
the Project area. The nearest
CNDDB occurrence is 9.0 miles
from the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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Common and
Scientific Name
Woolly rosemallow
Hibiscus
lasiocarpos var.
occidentalis

Legal Status1
Federal/State/
CNPS

--/--/1B.2

Carquinez
goldenbush
Isocoma arguta

Distribution
Butte, Contra Costa,
Colusa, Glenn,
Sacramento, San
Joaquin, Solano,
Sutter, and Yolo
counties.

Often in riprap on
sides of levees in
marshes and
swamps
(freshwater).
0 – 120 meters.

Solano County.

Valley and foothill
grasslands in
alkaline soils and
flats.
0 – 20 meters.

--/--/1B.1

Northern
California
black walnut
Juglans hindsii

--/--/1B.1

Habitat
Association

Contra Costa, Napa,
Sacramento, Solano,
and Yolo Counties.

Identification
Period

Riparian forest and
riparian woodland.
0 – 440 meters.

Solano Phase 4 Wind Project

14

Habitat
Present/
Absent

Species
Present/
Absent

June –
September

Absent

Absent

August –
December

Present

Absent

April – May

Absent

Absent

Survey Results/Rational
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are three
CNDDB occurrences within 5 miles
of the Project area; the closest is
located 2.7 miles north. Not
observed during special-status plant
surveys. This is a shrub and would
be detectable year round. However,
it would not be identifiable to
species level outside of the blooming
period.
No suitable habitat present within
the Project area. Not observed
during special-status plant surveys.
This is a tree and would be
detectable year round. However, it
would not be identifiable to species
level outside of the blooming period.
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Common and
Scientific Name

Legal Status1
Federal/State/
CNPS

Contra Costa
goldfields
Lasthenia
conjugens

FE/--/1B.1

Delta tule pea
Lathyrus
jepsonii var.
jepsonii

--/--/1B.2

Distribution
Currently, known
from about 15
populations. The
largest
concentration and
number of
populations occur in
the Fairfield-Suisun
area in Solano
County. Other
presumably extant
populations are in
Alameda, Contra
Costa, Napa, Marin,
Mendocino, and
Monterey counties.
Contra Costa, Napa,
Sacramento, San
Joaquin, Solano,
and Sonoma
counties.

Habitat
Association

Identification
Period

Habitat
Present/
Absent

Species
Present/
Absent

Survey Results/Rational
Suitable habitat present within the
Project area. One CNDDB
occurrence located approximately
3.7 miles south of the Project area.
Not observed during special-status
plant surveys conducted during the
appropriate bloom period.

Mesic soils in
cismontane
woodland, alkaline
playas, valley and
foothill grassland,
and vernal pools.
0 – 100 meters.
March – June

Marshes and
swamps (freshwater
and brackish).
0 – 30 meters .
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May –
September

Present

Present

Absent

Absent

Suitable habitat present within the
Project area. There are 24 CNDDB
occurrences within 5 miles of the
Project area; the closest is located
0.2 miles southwest. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
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July 2017

Common and
Scientific Name

Legal Status1
Federal/State/
CNPS

Legenere
Legenere limosa

--/--/1B.1

Heckard’s
pepper-grass
Lepidium latipes
var. heckardii

Mason’s
lilaeopsis
Lilaeopsis
masonii

Distribution
Southern
Sacramento Valley,
south North Coast
Ranges in Alameda,
Lake, Monterey,
Napa, Placer,
Sacramento, Santa
Clara, Shasta, San
Joaquin, San Mateo,
Solano, Sonoma,
Stanislaus, Tehama,
and Yuba counties.
Glenn, Merced,
Sacramento, Solano,
and Yolo counties.

--/--/1B.2

--/SR/1B.1

Alameda, Contra
Costa, Marin, Napa,
Sacramento, San
Joaquin, Solano,
and Yolo counties.

Habitat
Association

Identification
Period

Habitat
Present/
Absent

Species
Present/
Absent

Vernal pools.
1 – 880 meters.

Survey Results/Rational
No suitable habitat (vernal pools)
within the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys.

April – June

Alkaline flats in
valley and foothill
grasslands.
2 - 200 meters.

Marshes and
swamps (brackish
or freshwater) and
riparian scrub.
0 –36 meters.
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Absent

Absent

March – May

Present

Absent

April –
November

Present

Absent

Suitable habitat (alkaline flats in
annual swales) present within the
Project area. The nearest CNDDB
occurrence is 9.7 miles from the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are 39 CNDDB
occurrences within 5 miles of the
Project area; the closest is located
0.2 miles southwest. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
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July 2017

Common and
Scientific Name

Legal Status1
Federal/State/
CNPS

Delta mudwort
Limosella
australis
--/--/2B.1

Showy golden
madia
Madia radiata
--/--/1B.1

Hall's bushmallow
Malacothamnus
hallii

Marsh
microseris
Microseris
paludosa

--/--/1B.2

--/--/1B.2

Distribution

Habitat
Association

Identification
Period

Contra Costa,
Sacramento, San
Joaquin, and Solano
counties.

Usually mud banks
in marshes and
swamps (freshwater
or brackish) and
riparian scrub.
0 – 10 meters.

Contra Costa,
Fresno, Kings,
Kern, Monterey,
Santa Barbara, San
Benito, Santa Clara,
San Joaquina, San
Luis Obispo, and
Stanislaus counties.
Contra Costa, Lake,
Mendocino,
Merced, Santa
Clara, San Mateo,
and Stanislaus
counties.

Cismontane
woodland and
valley and foothill
grassland.
25 – 1,215 meters.

Mendocino,
Monterey, Marin,
San Benito, Santa
Cruz, San Luis
Obispo, and
Sonoma counties.

Closed-cone
coniferous forest,
cismontane
woodland, coastal
scrub, and valley
and foothill
grassland.
5 – 300 meters.

Chaparral, Coastal
scrub.
10 – 760 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

May – August

Present

Absent

March – May

Present

Absent

May –
October

Absent

Absent

April – July

Present

Absent

Survey Results/Rational
Suitable habitat present within the
Project area. There are 10 CNDDB
occurrences within 5 miles of the
Project area; the closest is located
0.2 miles southwest. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.

Special-Status Plant Surveys
July 2017

Common and
Scientific Name

Legal Status1
Federal/State/
CNPS

Woodland
woolythreads
Monolopia
gracilens
--/--/1B.2

Lime Ridge
navarretia
Navarretia
gowenii
Baker's
navarretia
Navarretia
leucocephala
ssp. bakeri

Shining
navarretia
Navarretia
nigelliformis
ssp. radians

--/--/1B.1

--/--/1B.1

--/--/1B.2

Distribution
Alameda, Contra
Costa, Monterey,
Santa Clara, Santa
Cruz, San Luis
Obispo, and San
Mateo counties.

Contra Costa and
Stanislaus counties.

North Coast
Ranges, Central
Coast, and the San
Francisco Bay Area.

Alameda, Contra
Costa, Fresno,
Merced, Monterey,
San Benito, San
Joaquin, and San
Luis Obispo
counties.

Habitat
Association

Identification
Period

Serpentinite soil in
broadleafed upland
forest (openings),
chaparral
(openings),
cismontane
woodland, valley
and foothill
grassland, and
North Coast
coniferous forest
(openings).
100 – 1,200 meters.
Chaparral.
180 – 305 meters.

Cismontane
woodland, meadows
and seeps, vernal
pools, valley and
foothill grasslands,
and lower montane
coniferous forest.
5 – 1,740 meters.
Sometimes clay soil
in cismontane
woodland, valley
and foothill
grassland, and
vernal pools.
76 – 1,000 meters.
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February –
July

Habitat
Present/
Absent

Absent

Species
Present/
Absent

Absent

May – June

Absent

Absent

April – July

Present

Absent

April – July

Present

Absent

Survey Results/Rational
No suitable habitat (serpentine soils)
within the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.

No suitable habitat within the Project
area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys..
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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July 2017

Common and
Scientific Name
Colusa grass
Neostapfia
colusana

Antioch Dunes
eveningprimrose
Oenothera
deltoides ssp.
howellii

San Joaquin
Valley Orcutt
grass
Orcuttia
inaequalis
Mt. Diablo
phacelia
Phacelia
phacelioides

Legal Status1
Federal/State/
CNPS

FT/SE/1B.1

Distribution

Habitat
Association

Southern
Sacramento Valley,
Northern San
Joaquin Valley.

Large vernal pools
(adobe).
5 – 200 meters.

Contra Costa and
Sacramento
counties.

Inland dunes.
0 – 30 meters.

Identification
Period

FE/SE/1B.1

FT/SE/1B.1

--/--/1B.2

Fresno, Madera,
Merced, Solano,
Stanislaus, and
Tulare counties.

Vernal pools.
10 - 755 meters.

Contra Costa, San
Benito, Santa Clara,
and Stanislaus
counties.

Rocky soils in
chaparral and
cismontane
woodland.
500 – 1,370 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

May – August

Absent

Absent

March –
September

Absent

Absent

April –
September

Absent

Absent

April – May

Absent

Absent

Survey Results/Rational
No suitable habitat (large vernal
pools) within the Project area. There
are no CNDDB occurrences within 5
miles of the Project area. Not
observed during special-status plant
surveys conducted during the
appropriate bloom period.
No suitable habitat (inland dunes)
within the Project area. There are
six CNDDB occurrences within 5
miles of the Project area; the closest
is located 3.1 miles southwest. Not
observed during special-status plant
surveys conducted during the
appropriate bloom period.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 10
miles of the Project area.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys.
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Common and
Scientific Name

Legal Status1
Federal/State/
CNPS

Distribution
Napa, Solano, and
Yolo counties.

Bearded
popcorn-flower
Plagiobothrys
hystriculus
--/--/1B.1

Eel-grass
pondweed
Potamogeton
zosteriformis

--/--/2B.2

California
alkali grass
Puccinellia
simplex
--/--/1B.2

Habitat
Association

Identification
Period

Vernal pool
margins, valley and
foothill grasslands
(mesic), often in
vernal swales.
0 – 50 meters.

Contra Costa, Lake,
Lassen, Modoc, and
Shasta counties.

Marshes and
swamps (assorted
freshwater).
0 – 1,860 meters.

Alameda, Butte,
Contra Costa,
Colusa, Fresno,
Glenn, Kern, Lake,
Los Angeles,
Madera, Merced,
Napa, San
Bernardino, Santa
Clara, Santa Cruz,
San Luis Obispo,
Solano, Stanislaus,
Tulare, and Yolo
counties.

Alkaline, vernally
mesic (sinks, flats,
and lake margins),
chenopod scrub,
meadows and seeps,
valley and foothill
grassland, and
vernal pools.
2 – 930 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

April – May

Present

Absent

June – July

Present

Absent

March – May

Present

Absent

Survey Results/Rational
Suitable habitat present within the
Project area. There are four
CNDDB occurrences within 5 miles
of the Project area; the closest
CNDDD occurrence’s population
polygon overlaps the northern
boundary of the Project area. Not
observed during special-status plant
surveys conducted during the
appropriate bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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July 2017

Common and
Scientific Name
Sanford's
arrowhead
Sagittaria
sanfordii

Rock sanicle
Sanicula
saxatilis

Legal Status1
Federal/State/
CNPS

--/--/1B.2

--/SR/1B.2

Chaparral
ragwort
Senecio
aphanactis

--/--/2B.2

Distribution

Habitat
Association

Identification
Period

Scattered localities
throughout the
Central Valley and
adjacent foothills.

Marshes and
swamps (assorted
shallow freshwater).
0 – 650 meters.

Contra Costa and
Santa Clara
counties.

Rocky soils in
broadleafed upland
forest, chaparral,
and valley and
foothill grassland.
620 – 1,175 meters.
Sometimes alkaline,
chaparral,
cismontane
woodland, coastal
scrub.
15 – 800 meters.

Alameda, Contra
Costa, Fresno, Los
Angeles, Merced,
Monterey, Orange,
Riverside, Santa
Barbara, Santa
Clara, Santa
Catalina Island,
Santa Cruz Island,
San Diego, San Luis
Obispo, Solano,
Santa Rosa Island,
and Ventura
counties.
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Habitat
Present/
Absent

Species
Present/
Absent

May –
November

Present

Absent

April – May

Absent

Absent

January –
April

Absent

Absent

Survey Results/Rational
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat (rocky soils)
present within the Project area.
There are no CNDDB occurrences
within 5 miles of the Project area.
Not observed during special-status
plant surveys.
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys.

Special-Status Plant Surveys
July 2017

Common and
Scientific Name
Keck's
checkerbloom
Sidalcea keckii

Most beautiful
jewel-flower
Streptanthus
albidus ssp.
peramoenus

Mt. Diablo
jewel-flower
Streptanthus
hispidus

Slender-leaved
pondweed
Stuckenia
filiformis ssp.
alpina

Legal Status1
Federal/State/
CNPS

FE/--/1B.1

--/--/1B.2

Distribution
Fresno, Merced, and
Tulare counties.
Possible
occurrences in
Colusa, Napa,
Solano, and Yolo
counties.
Alameda, Contra
Costa, Monterey,
Santa Clara, and
San Luis Obispo
counties.
Contra Costa
county.

--/--/1B.3

--/--/2B.2

Alameda, Butte,
Contra Costa, El
Dorado, Lassen,
Merced, Mono,
Modoc, Mariposa,
Nevada, Placer,
Santa Clara, Shasta,
Sierra, San Mateo,
Solano, and Sonoma
counties.

Habitat
Association

Identification
Period

Serpentinite clay
soils in cismontane
woodland and
valley and foothill
grassland.
75 – 650 meters.
Serpentinite soils in
chaparral,
cismontane
woodland, and
valley and foothill
grassland.
95 – 1,000 meters.
Rocky soils in
chaparral and valley
and foothill
grassland.
365 – 1,200 meters.

Habitat
Present/
Absent

Species
Present/
Absent

April – June

Absent

Absent

March –
October

Absent

Absent

March – June

Absent

Absent

May – July

Present

Absent

Marshes and
swamps (assorted
shallow freshwater).
300 – 2,150 meters.
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Survey Results/Rational
No suitable habitat (serpentine soils)
within the Project area. There are
two CNDDB occurrences within 5
miles of the Project area; the closest
is located 0.6 miles west. Not
observed during special-status plant
surveys.
No suitable habitat (serpentine soils)
within the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat (rocky soils)
present within the Project area.
There are no CNDDB occurrences
within 5 miles of the Project area.
Not observed during special-status
plant surveys.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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Common and
Scientific Name
Suisun Marsh
aster
Symphyotrichum
lentum

Two-fork
clover
Trifolium
amoenum

Legal Status1
Federal/State/
CNPS

--/--/1B.2

FE/--/1B.1

Saline clover
Trifolium
hydrophilum
--/--/1B.2

Distribution

Habitat
Association

Identification
Period

Contra Costa, Napa,
Sacramento, San
Joaquin, Solano,
and Yolo counties.

Marshes and
swamps (brackish
and freshwater).
0 – 300 meters.

Marin, Napa, Santa
Clara, San Mateo,
and Solano
counties.

Coastal bluff scrub
and valley and
foothill grassland
(sometimes
serpentinite).
5 - 415 meters.

Alameda, Contra
Costa, Colusa,
Lake, Monterey,
Napa, Sacramento,
San Benito, Santa
Clara, Santa Cruz,
San Joaquin, San
Luis Obispo, San
Mateo, Solano,
Sonoma, and Yolo
counties.

Marshes and
swamps. Valley and
foothill grassland
(mesic, alkaline)
and vernal pools.
0 – 300 meters.
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Habitat
Present/
Absent

Species
Present/
Absent

May –
November

Present

Absent

April – June

Present

Absent

April – June

Present

Absent

Survey Results/Rational
Suitable habitat present within the
Project area. There are 39 CNDDB
occurrences within 5 miles of the
Project area; the closest is located
0.2 miles southwest. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat (valley and foothill
grassland) present within the Project
area. There are no CNDDB
occurrences within 10 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
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Common and
Scientific Name
Coastal
triquetrella
Triquetrella
californica

Caper-fruited
tropidocarpum
Tropidocarpum
capparideum

Crampton’s
tuctoria
Tuctoria
mucronata

Oval-leaved
viburnum
Viburnum
ellipticum

Legal Status1
Federal/State/
CNPS

--/--/1B.2

--/--/1B.1

Distribution
Known from 11
occurrences in
Contra Costa, Del
Norte, Mendocino,
Marin, San Diego,
San Francisco, San
Mateo, and Sonoma
counties.
Alamedaa, Contra
Costa, Fresno,
Glenn, Monterey,
Santa Clara, San
Joaquin, and San
Luis Obispo
counties.
Solano and Yolo
counties.

FE/SE/1B.1

--/--/2B.3

Contra Costa, El
Dorado, Fresno,
Glenn, Humboldt,
Mendocino, Napa,
Placer, Shasta, and
Sonoma counties.

Habitat
Association

Identification
Period

Habitat
Present/
Absent

Species
Present/
Absent

Coastal bluff scrub,
coastal scrub.
10 – 100 meters.
Year–round

Valley and foothill
grassland (alkaline
hills).
1 – 455 meters.

Vernal pools and
mesic areas in
valley and foothill
grassland
(Pescadero clay). 5 10 meters.
Chaparral,
cismontane
woodland, and
lower montane
coniferous forest.
215 – 1,400 meters.
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Absent

Absent

March – April

Present

Absent

April –
August

Absent

Absent

May – June

Absent

Absent

Survey Results/Rational
No suitable habitat present within
the Project area. There are no
CNDDB occurrences within 5 miles
of the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
Suitable habitat present within the
Project area. There are no CNDDB
occurrences within 5 miles of the
Project area. Not observed during
special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat present within
the Project area. The nearest
CNDDB occurrence is 9.2 miles
from the Project area. Not observed
during special-status plant surveys
conducted during the appropriate
bloom period.
No suitable habitat within the Project
area. There are no CNDDB
occurrences within 5 miles of the
Project area. Additionally, the shrub
and it would be identifiable outside
of the blooming period. Not
observed during special-status plant
surveys.

Special-Status Plant Surveys
July 2017

1

Status explanations:

--

=

no listing.

Federal
FE
=
FT
=

listed as endangered under the federal Endangered Species Act.
listed as threatened under the federal Endangered Species Act.

State
SE
SR

listed as endangered under the California Endangered Species Act.
listed as rare under the California Endangered Species Act.

=
=

California Native Plant Society
1B
=
Rank 1B species: rare, threatened, or endangered in California and elsewhere.
2B
=
Rank 2B species: rare, threatened, or endangered in California but more common elsewhere.
0.1
=
Seriously threatened in California (over 80% of occurrences threatened/high degree and immediacy of threat)
0.2
=
Moderately threatened in California (20%-80% occurrences threatened/moderate degree and immediacy of threat)
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Table 2. List of Vascular Plant Species Observed
Scientific Name
Achyrachaena mollis
Amaranthus albus
Amaranthus blitoides
Ambrosia psilostachya
Amsinckia intermedia
Amsinckia menziesii
Anthemis cotula
Artemisia douglasiana
Asclepias fascicularis
Asparagus officinalis
Atriplex prostrata
Avena barbata
Avena fatua
Bolboschoenus maritimus
subsp. paludosus
Bolboschoenus robustus
Brassica nigra
Bromus caroli-henrici
Bromus diandrus
Bromus hordeaceus
Calandrinia menziesii
Capsella bursa-pastoris
Carduus pycnocephalus
Castilleja exserta
Centaurea solstitialis
Centromadia fitchii
Centromadia pungens
Chenopodium album
Cirsium vulgare
Claytonia exigua
Claytonia perfoliata
Conium maculatum
Convolvulus arvensis
Cotula coronopifolia
Cressa truxillensis
Croton setiger
Crypsis schoenoides
Cynara cardunculus
Cynodon dactylon
Cyperus eragrostis
Deinandra lobbii
Distichilis spicata
Dysphania ambrosioides
Echinochloa crus-galli
Eleocharis (palustris)
macrostachya
Elymus ponticus
Erodium botrys
Erodium brachycarpum
Erigeron canadensis

Common Name
Blow-wives
Tumbleweed
Mat amaranth
Perennial ragweed
Common fiddleneck
Common fiddleneck
Stinking chamomile
Douglas' wormwood
Narrow-leaf milkweed
Asparagus
Hastate orache
Slender wild oat
Wild oat

Family
Asteraceae
Amaranthaceae
Amaranthaceae
Asteraceae
Boraginaceae
Boraginaceae
Asteraceae
Asteraceae
Apocynaceae
Asparagaceae
Chenopodiaceae
Poaceae
Poaceae

Nativity
Native
Naturalized
Native
Native
Native
Native
Naturalized
Native
Native
Naturalized
Naturalized
Naturalized
Naturalized

Saltmarsh bulrush

Cyperaceae

Native

Seaside club-rush
Black mustard
Weedy brome
Ripgut brome
Soft brome
Red maids
Shepherd’s purse
Italian thistle
Owl’s clover
Yellow star-thistle
Fitch’s false tarplant
Common spikeweed
Lamb's-quarter
Bull thistle
Little spring beauty
Miner’s lettuce
Poison-hemlock
Bindweed
Common brassbuttons
Spreading alkali-weed
Dove weed
Swamp prickle grass
Artichoke
Bermuda grass
Tall flat sedge
Threeray tarweed
Saltgrass
Mexican tea
Large barnyard grass

Cyperaceae
Brassicaceae
Brassicaceae
Poaceae
Poaceae
Montiaceae
Brassicaceae
Asteraceae
Orobanchaceae
Asteraceae
Asteraceae
Asteraceae
Chenopodiaceae
Asteraceae
Montiaceae
Montiaceae
Apiaceae
Convolvulaceae
Asteraceae
Convolvulaceae
Euphorbiaceae
Poaceae
Asteraceae
Poaceae
Cyperaceae
Asteraceae
Poaceae
Chenopodiaceae
Poaceae

Native
Naturalized
Naturalized
Naturalized
Naturalized
Native
Naturalized
Naturalized
Native
Naturalized
Native
Native
Naturalized
Naturalized
Native
Native
Naturalized
Naturalized
Naturalized
Native
Native
Naturalized
Naturalized
Naturalized
Native
Native
Native
Naturalized
Naturalized

Common spikerush

Cyperaceae

Native

Tall wheat grass
Big heron’s bill
Foothill filaree
Canadian horseweed

Poaceae
Geraniaceae
Geraniaceae
Asteraceae

Naturalized
Naturalized
Naturalized
Native
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Scientific Name
Erodium cicutarium
Eucalyptus camaldulensis
Euthamia occidentalis
Festuca (Vulpia) myuros
Festuca perennis
Foeniculum vulgare
Frankenia salina
Geranium dissectum
Grindelia camporum
Helminthotheca echioides
Heliotropium curassavicum
Heterothotheca grandiflora
Hirschfeldia incana
Hordeum brachyantherum
Hordeum depressum
Hordeum marinum subsp.
gussoneanum
Hordeum murinum subsp.
leporinum
Hydrocotyle umbellata
Hypochaeris glabra
Isolepis cernua
Juncus bufonius
Juncus mexicanus
Lactuca saligna
Lactuca serriola
Lamium amplexicaule
Lemna minor
Lepidium acutidens
Lepidium latifolium
Lepidium nitidum
Lotus corniculatus
Lupinus bicolor
Lupinus succulentus
Lysimachia arvensis
Malvella leprosa
Malva neglecta
Malva nicaeensis
Marah fabaceae
Marrubium vulgare
Melilotus albus
Nitrophila occidentalis
Paspalum dialatatum
Parapholis incurva
Phacelia ciliate
Phragmites australis
Plantago lanceolata
Plantago major
Polypogon maritimus
Polypogon monspeliensis

Common Name
Redstem filaree
Red gum
Western goldenrod
Six-weeks grass
Italian ryegrass
Fennel
Alkali sea-heath
Wild geranium
Foothill gumplant
Bristly ox-tongue
Alkali heliotrope
Telegraph weed
Summer mustard
Meadow barley
Dwarf barley

Family
Geraniaceae
Myrtaceae
Asteraceae
Poaceae
Poaceae
Apiaceae
Frankeniaceae
Geraniaceae
Asteraceae
Asteraceae
Boraginaceae
Asteraceae
Brassicaceae
Poaceae
Poaceae

Nativity
Naturalized
Naturalized
Native
Naturalized
Naturalized
Naturalized
Native
Naturalized
Native
Naturalized
Native
Native
Naturalized
Native
Native

Mediterranean barley

Poaceae

Naturalized

Wall barley

Poaceae

Naturalized

Araliaceae

Native

Asteraceae
Cyperaceae
Juncaceae
Juncaceae
Asteraceae
Asteraceae
Lamiaceae
Araceae
Brassicaceae
Brassicaceae
Brassicaceae
Fabaceae
Fabaceae
Fabaceae
Myrsimaceae
Malvaceae
Malvaceae
Malvaceae
Cucurbitaceae
Lamiaceae
Fabaceae
Amaranthaceae
Poaceae
Poaceae
Boraginaceae
Poaceae
Plantaginaceae
Plantaginaceae

Naturalized
Native
Native
Native
Naturalized
Naturalized
Naturalized
Native
Native
Naturalized
Native
Naturalized
Native
Native
Naturalized
Native
Naturalized
Naturalized
Native
Naturalized
Naturalized
Native
Naturalized
Naturalized
Native
Native
Naturalized
Naturalized

Poaceae

Naturalized

Poaceae

Naturalized

Many-flower marshpennywort
Smooth cat’s-ear
Low bulrush
Toad rush
Mexican rush
Willow-leaf lettuce
Prickly wild lettuce
Henbit deadnettle
Common duckweed
Net pepper grass
Perennial pepperweed
Shining pepperwort
Garden bird's-foot-trefoil
Miniature lupine
Arroyo lupine
Scarlet pimpernel
Alkali-mallow
Common mallow
Bull mallow
California man-root
White horehound
White sweetclover
Boraxweed
Dallis grass
Sickle grass
Great valley phacelia
Common reed
English plantain
Common plantain
Maritime rabbit's-foot
grass
Rabbitsfoot grass
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Scientific Name
Potamogeton crispus
Pseudognaphalium
canescens
Raphanus sativus
Rosa californica
Rubus armeniacus
Rumex crispus
Rumex pulcher
Sarcocornia pacifica
Salsola tragus
Schinus molle
Schoenoplectus acutus
Schoenoplectus americanus
Schoenoplectus californicus
Schoenoplectus pungens var.
longispicatus
Schoenoplectus robustus
Sesuvium verrucosum
Sinapis arvensis
Silybum marianum
Sonchus asper
Sonchus oleraceus
Soliva sessilis
Spergularia marina
Sisymbrium officinale
Tragopogon porrifolius
Trichostema lanceolatum
Trifolium dubium
Trifolium fragiferum
Trifolium willdenovii
Tritelelia laxa
Triticum aestivum

Common Name
Curly pondweed

Family
Potamogetonaceae

Nativity
Naturalized

Wright’s rabbit-tobacco

Asteracae

Native

Wild radish
California rose
Himalayan blackberry
Curly dock
Fiddle dock
Pacific swampfire
Prickly russian-thistle
Peruvian peppertree
Common tule
Chairmaker's club-rush
California club-rush

Brassicaceae
Rosaceae
Rosaceae
Polygonaceae
Polygonaceae
Chenopodiaceae
Chenopodiaceae
Anacardiaceae
Cyperaceae
Cyperaceae
Cyperaceae

Naturalized
Native
Naturalized
Naturalized
Naturalized
Native
Naturalized
Naturalized
Native
Native
Native

Three-square

Cyperaceae

Native

Seaside club-rush
Western sea-purslane
Charlock
Milk thistle
Spiny sowthistle
Common sow-thistle
Lawn burrweed
Saltmarsh sandspurry
Hedge mustard
Salsify
Vinegar-weed
Little hop clover
Strawberry clover
Tomcat clover
Ithuriel’s spear
Wheat

Cyperaceae
Aizoaceae
Brassicaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Caryophllyaceae
Brassicaceae
Asteraceae
Lamiaceae
Fabaceae
Fabaceae
Fabaceae
Themidaceae
Poaceae

Typha angustifolia

Narrow-leaf cat-tail

Typhaceae

Typha domingensis
Typha latifolia
Xanthium spinosum
Xanthium strumarium

Southern cat-tail
Broad-leaf cat-tail
Spiny cockleburr
Rough cockleburr

Typhaceae
Typhaceae
Asteraceae
Asteraceae

Native
Native
Naturalized
Naturalized
Naturalized
Naturalized
Naturalized
Native
Naturalized
Naturalized
Native
Naturalzied
Naturalized
Naturalized
Native
Naturalized
Native or
Naturalized
Native
Native
Native
Native

Solano Phase 4 Wind Project

28

Special-Status Plant Surveys
July 2017

Attachment 1.
CNPS, USFWS, and CNDDB
Species Searches

6/2/2016

CNPS Inventory Results

Plant List
56 matches found. Click on scientific name for details
Search Criteria

Found in 9 Quads around 38121B7
Scientific Name

Common Name

Family

Lifeform

Rare Plant State
Rank
Rank

Global
Rank

Astragalus tener var.
ferrisiae

Ferris' milk-vetch

Fabaceae

annual herb

1B.1

S1

G2T1

Astragalus tener var. tener

alkali milk-vetch

Fabaceae

annual herb

1B.2

S2

G2T2

Atriplex cordulata var.
cordulata

heartscale

Chenopodiaceae

annual herb

1B.2

S2

G3T2

Atriplex coronata var.
coronata

crownscale

Chenopodiaceae

annual herb

4.2

S3

G4T3

Atriplex depressa

brittlescale

Chenopodiaceae

annual herb

1B.2

S2

G2

Atriplex persistens

vernal pool smallscale

Chenopodiaceae

annual herb

1B.2

S2

G2

Blepharizonia plumosa

big tarplant

Asteraceae

annual herb

1B.1

S2

G2

California macrophylla

round-leaved filaree

Geraniaceae

annual herb

1B.2

S3?

G3?

Centromadia parryi ssp.
congdonii

Congdon's tarplant

Asteraceae

annual herb

1B.1

S2

G3T2

Centromadia parryi ssp.
parryi

pappose tarplant

Asteraceae

annual herb

1B.2

S2

G3T2

Centromadia parryi ssp.
rudis

Parry's rough tarplant

Asteraceae

annual herb

4.2

S3

G3T3

Chloropyron molle ssp.
hispidum

hispid bird's-beak

Orobanchaceae

annual herb
(hemiparasitic)

1B.1

S2

G2T2

Chloropyron molle ssp.
molle

soft bird's-beak

Orobanchaceae

annual herb
(hemiparasitic)

1B.2

S1

G2T1

Cicuta maculata var.
bolanderi

Bolander's water-hemlock Apiaceae

perennial herb

2B.1

S2

G5T4

Cirsium hydrophilum var.
hydrophilum

Suisun thistle

Asteraceae

perennial herb

1B.1

S1

G2T1

Convolvulus simulans

small-flowered morningglory

Convolvulaceae

annual herb

4.2

S4

G4

Cryptantha hooveri

Hoover's cryptantha

Boraginaceae

annual herb

1A

SH

GH

Delphinium recurvatum

recurved larkspur

Ranunculaceae

perennial herb

1B.2

S2?

G2?

Downingia pusilla

dwarf downingia

Campanulaceae

annual herb

2B.2

S2

GU

Eriogonum nudum var.
psychicola

Antioch Dunes buckwheat Polygonaceae

perennial herb

1B.1

S1

G5T1

Eriogonum truncatum

Mt. Diablo buckwheat

annual herb

1B.1

S2

G2

perennial herb

1B.1

S1

G5T1 1/3

Polygonaceae

Erysimum capitatum var.
angustatum
Contra Costa wallflower
Brassicaceae
http://www.rareplants.cnps.org/result.html?adv=t&quad=38121B7:9#cdisp=1,2,3,4,5,6,7

6/2/2016

CNPS Inventory Results

angustatum

Contra Costa wallflower

Brassicaceae

perennial herb

1B.1

S1

G5T1

Eschscholzia rhombipetala

diamond-petaled
California poppy

Papaveraceae

annual herb

1B.1

S1

G1

Extriplex joaquinana

San Joaquin spearscale

Chenopodiaceae

annual herb

1B.2

S2

G2

Fritillaria liliacea

fragrant fritillary

Liliaceae

perennial
bulbiferous herb

1B.2

S2

G2

Fritillaria pluriflora

adobe-lily

Liliaceae

perennial
bulbiferous herb

1B.2

S2S3

G2G3

Gratiola heterosepala

Boggs Lake hedgehyssop

Plantaginaceae

annual herb

1B.2

S2

G2

Hibiscus lasiocarpos var.
occidentalis

woolly rose-mallow

Malvaceae

perennial
rhizomatous herb

1B.2

S2

G5T2

Isocoma arguta

Carquinez goldenbush

Asteraceae

perennial shrub

1B.1

S1

G1

Juglans hindsii

Northern California black
walnut

Juglandaceae

perennial
deciduous tree

1B.1

S1

G1

Lasthenia conjugens

Contra Costa goldfields

Asteraceae

annual herb

1B.1

S1

G1

Lasthenia ferrisiae

Ferris' goldfields

Asteraceae

annual herb

4.2

S3

G3

Lathyrus jepsonii var.
jepsonii

Delta tule pea

Fabaceae

perennial herb

1B.2

S2

G5T2

Legenere limosa

legenere

Campanulaceae

annual herb

1B.1

S2

G2

Lepidium latipes var.
heckardii

Heckard's pepper-grass

Brassicaceae

annual herb

1B.2

S2

G4T2

Lessingia hololeuca

woolly-headed lessingia

Asteraceae

annual herb

3

S3?

G3?

Lilaeopsis masonii

Mason's lilaeopsis

Apiaceae

perennial
rhizomatous herb

1B.1

S2

G2

Limosella australis

Delta mudwort

Scrophulariaceae

perennial
stoloniferous herb

2B.1

S2

G4G5

Madia radiata

showy golden madia

Asteraceae

annual herb

1B.1

S2

G2

Microseris paludosa

marsh microseris

Asteraceae

perennial herb

1B.2

S2

G2

Myosurus minimus ssp.
apus

little mousetail

Ranunculaceae

annual herb

3.1

S2

G5T2Q

Navarretia leucocephala
ssp. bakeri

Baker's navarretia

Polemoniaceae

annual herb

1B.1

S2

G4T2

Neostapfia colusana

Colusa grass

Poaceae

annual herb

1B.1

S2

G2

Oenothera deltoides ssp.
howellii

Antioch Dunes eveningprimrose

Onagraceae

perennial herb

1B.1

S1

G5T1

Orcuttia inaequalis

San Joaquin Valley Orcutt
Poaceae
grass

annual herb

1B.1

S1

G1

Perideridia gairdneri ssp.
gairdneri

Gairdner's yampah

Apiaceae

perennial herb

4.2

S4

G5T4

Plagiobothrys hystriculus

bearded popcornflower

Boraginaceae

annual herb

1B.1

S2

G2

Potamogeton zosteriformis

eel-grass pondweed

Potamogetonaceae annual herb

2B.2

S3

G5

Puccinellia simplex

California alkali grass

Poaceae

annual herb

1B.2

S2

G3

Sagittaria sanfordii

Sanford's arrowhead

Alismataceae

perennial
rhizomatous herb

1B.2

S3

G3

Senecio hydrophiloides

sweet marsh ragwort

Asteraceae

perennial herb

4.2

S3

G5

annual herb

1B.1

S2

G2

Sidalcea keckii
Keck's checkerbloom
Malvaceae
http://www.rareplants.cnps.org/result.html?adv=t&quad=38121B7:9#cdisp=1,2,3,4,5,6,7
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Sidalcea keckii

Keck's checkerbloom

Malvaceae

annual herb

1B.1

S2

G2

Symphyotrichum lentum

Suisun Marsh aster

Asteraceae

perennial
rhizomatous herb

1B.2

S2

G2

Trifolium amoenum

two-fork clover

Fabaceae

annual herb

1B.1

S1

G1

Trifolium hydrophilum

saline clover

Fabaceae

annual herb

1B.2

S2

G2

Tuctoria mucronata

Crampton's tuctoria or
Solano grass

Poaceae

annual herb

1B.1

S1

G1
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Service review or concurrence, please return to the IPaC website and request an official
species list from the Regulatory Documents page.
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streamline the U.S. Fish & Wildlife Service environmental review process.
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U.S. Fish & Wildlife Service

IPaC Trust Resources Report
LOCATION

Solano County, California
IPAC LINK

https://ecos.fws.gov/ipac/project/
Z53LJ-36GOF-HK5JI-YBQUS-ZI45RI

U.S. Fish & Wildlife Service Contact Information
Trust resources in this location are managed by:
San Francisco Bay-delta Fish And Wildlife
650 Capitol Mall
Suite 8-300
Sacramento, CA 95814
(916) 930-5603
Sacramento Fish And Wildlife Office
Federal Building
2800 Cottage Way, Room W-2605
Sacramento, CA 95825-1846
(916) 414-6600

IPaC Trust Resources Report
Endangered Species

Endangered Species
Proposed, candidate, threatened, and endangered species are managed by the
Endangered Species Program of the U.S. Fish & Wildlife Service.
This USFWS trust resource report is for informational purposes only and should
not be used for planning or analyzing project level impacts.
For project evaluations that require USFWS concurrence/review, please return to the
IPaC website and request an official species list from the Regulatory Documents
section.
Section 7 of the Endangered Species Act requires Federal agencies to "request of the
Secretary information whether any species which is listed or proposed to be listed may
be present in the area of such proposed action" for any project that is conducted,
permitted, funded, or licensed by any Federal agency.
A letter from the local office and a species list which fulfills this requirement can
only be obtained by requesting an official species list either from the Regulatory
Documents section in IPaC or from the local field office directly.
The list of species below are those that may occur or could potentially be affected by
activities in this location:

Amphibians
California Red-legged Frog Rana draytonii

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=D02D

California Tiger Salamander Ambystoma californiense

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=D01T
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Birds
California Clapper Rail Rallus longirostris obsoletus

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B04A

California Least Tern Sterna antillarum browni

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B03X

Crustaceans
Conservancy Fairy Shrimp Branchinecta conservatio

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=K03D

Vernal Pool Fairy Shrimp Branchinecta lynchi

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=K03G

Vernal Pool Tadpole Shrimp Lepidurus packardi

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=K048
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Fishes
Delta Smelt Hypomesus transpacificus

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=E070

Steelhead Oncorhynchus (=Salmo) mykiss

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=E08D
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Flowering Plants
Antioch Dunes Evening-primrose Oenothera deltoides ssp. howellii

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=Q1ZN

Colusa Grass Neostapfia colusana

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=Q19I

Contra Costa Goldfields Lasthenia conjugens

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=Q122

Contra Costa Wallflower Erysimum capitatum var. angustatum

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=Q1WA

Keck's Checker-mallow Sidalcea keckii

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=Q1OS
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Soft Bird's-beak Cordylanthus mollis ssp. mollis

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=Q0GT

Insects
Delta Green Ground Beetle Elaphrus viridis

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=I01G

Lange's Metalmark Butterfly Apodemia mormo langei

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=I00H

San Bruno Elfin Butterfly Callophrys mossii bayensis

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=I00Q

Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

There is final critical habitat designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=I01L
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Mammals
Salt Marsh Harvest Mouse Reithrodontomys raviventris

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=A03Y

San Joaquin Kit Fox Vulpes macrotis mutica

Endangered

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=A006

Reptiles
Giant Garter Snake Thamnophis gigas

Threatened

MANAGED BY

Sacramento Fish And Wildlife Office
San Francisco Bay-delta Fish And Wildlife
CRITICAL HABITAT

No critical habitat has been designated for this species.
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=C057

Critical Habitats
This location overlaps all or part of the critical habitat for the following species:
Delta Smelt Hypomesus transpacificus
Final designated critical habitat
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=E070#crithab
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Migratory Birds
Birds are protected by the Migratory Bird Treaty Act and the Bald and Golden Eagle
Protection Act.
Any activity that results in the take of migratory birds or eagles is prohibited unless
authorized by the U.S. Fish & Wildlife Service.[1] There are no provisions for allowing
the take of migratory birds that are unintentionally killed or injured.
Any person or organization who plans or conducts activities that may result in the take
of migratory birds is responsible for complying with the appropriate regulations and
implementing appropriate conservation measures.
1. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

Additional information can be found using the following links:
Birds of Conservation Concern
http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
Conservation measures for birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php
Year-round bird occurrence data
http://www.birdscanada.org/birdmon/default/datasummaries.jsp
The following species of migratory birds could potentially be affected by activities in this
location:
Allen's Hummingbird Selasphorus sasin

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0LI

Bald Eagle Haliaeetus leucocephalus

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B008

Bell's Sparrow Amphispiza belli

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HE

Black Oystercatcher Haematopus bachmani

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0KJ
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Black Rail Laterallus jamaicensis

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B09A

Burrowing Owl Athene cunicularia

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0NC

Fox Sparrow Passerella iliaca

Bird of conservation concern

Season: Wintering

Lawrence's Goldfinch Carduelis lawrencei

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0J8

Least Bittern Ixobrychus exilis
Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B092

Lesser Yellowlegs Tringa flavipes

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0MD

Lewis's Woodpecker Melanerpes lewis

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HQ

Loggerhead Shrike Lanius ludovicianus

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0FY

Long-billed Curlew Numenius americanus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B06S

Marbled Godwit Limosa fedoa

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0JL

Mountain Plover Charadrius montanus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B078

Nuttall's Woodpecker Picoides nuttallii

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HT

Oak Titmouse Baeolophus inornatus

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0MJ
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Peregrine Falcon Falco peregrinus

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0FU

Rufous-crowned Sparrow Aimophila ruficeps

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0MX

Short-billed Dowitcher Limnodromus griseus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0JK

Short-eared Owl Asio flammeus

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0HD

Snowy Plover Charadrius alexandrinus

Bird of conservation concern

Season: Breeding

Song Sparrow Melospiza melodia maxillaris

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B08R

Swainson's Hawk Buteo swainsoni

Bird of conservation concern

Season: Breeding
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B070

Tricolored Blackbird Agelaius tricolor

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B06P

Western Grebe aechmophorus occidentalis

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0EA

Yellow Rail Coturnicops noveboracensis

Bird of conservation concern

Season: Wintering
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0JG

Yellow-billed Magpie Pica nuttalli

Bird of conservation concern

Year-round
http://ecos.fws.gov/tess_public/profile/speciesProfile.action?spcode=B0N8
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Wildlife refuges and fish hatcheries
There are no refuges or fish hatcheries in this location
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Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under
Section 404 of the Clean Water Act, or other State/Federal statutes.
For more information please contact the Regulatory Program of the local U.S. Army
Corps of Engineers District.
DATA LIMITATIONS

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information
on the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.
Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use
of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland
boundaries or classification established through image analysis.
The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata
should be consulted to determine the date of the source imagery used and any mapping problems.
Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and the
actual conditions on site.
DATA EXCLUSIONS

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.
DATA PRECAUTIONS

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the
geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities
involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or
local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such
activities.

This location overlaps all or part of the following wetlands:

Freshwater Emergent Wetland
PEM1B
PEM1C
PEM1Ch
PEM1Fh

Freshwater Pond
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PUBHx
PUSCh

Riverine
R4SBA

A full description for each wetland code can be found at the National Wetlands
Inventory website: http://107.20.228.18/decoders/wetlands.aspx
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Query Criteria:

Quad<span style='color:Red'> IS </span>(Dozier (3812137)<span style='color:Red'> OR </span>Elmira (3812138)<span
style='color:Red'> OR </span>Liberty Island (3812136))

Species

Element Code

Federal Status

State Status

Global Rank

State Rank

Rare Plant
Rank/CDFW
SSC or FP

Agelaius tricolor

ABPBXB0020

None

None

G2G3

S1S2

SSC

AAAAA01180

Threatened

Threatened

G2G3

S2S3

SSC

IIHYM35030

None

None

G2

S2

ABNGA04040

None

None

G5

S4

PDFAB0F8R3

None

None

G2T1

S1

1B.1

PDFAB0F8R1

None

None

G2T2

S2

1B.2

ABNSB10010

None

None

G4

S3

SSC

PDCHE040B0

None

None

G3T2

S2

1B.2

PDCHE042L0

None

None

G2

S2

1B.2

PDCHE042P0

None

None

G2

S2

1B.2

IIHYM24250

None

None

G2G3

S1

ICBRA03010

Endangered

None

G2

S2

ICBRA03030

Threatened

None

G3

S3

ICBRA03150

None

None

G2

S2S3

ABNKC19070

None

Threatened

G5

S3

PDGER01070

None

None

G3?

S3?

1B.2

PDAST4R0P2

None

None

G3T2

S2

1B.2

PDSCR0J0D1

None

None

G2T2

S2

1B.1

PDAPI0M051

None

None

G5T4

S2

2B.1

tricolored blackbird
Ambystoma californiense
California tiger salamander
Andrena blennospermatis
Blennosperma vernal pool andrenid bee
Ardea alba
great egret
Astragalus tener var. ferrisiae
Ferris' milk-vetch
Astragalus tener var. tener
alkali milk-vetch
Athene cunicularia
burrowing owl
Atriplex cordulata var. cordulata
heartscale
Atriplex depressa
brittlescale
Atriplex persistens
vernal pool smallscale
Bombus occidentalis
western bumble bee
Branchinecta conservatio
Conservancy fairy shrimp
Branchinecta lynchi
vernal pool fairy shrimp
Branchinecta mesovallensis
midvalley fairy shrimp
Buteo swainsoni
Swainson's hawk
California macrophylla
round-leaved filaree
Centromadia parryi ssp. parryi
pappose tarplant
Chloropyron molle ssp. hispidum
hispid salty bird's-beak
Cicuta maculata var. bolanderi
Bolander's water-hemlock
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Selected Elements by Scientific Name
California Department of Fish and Wildlife
California Natural Diversity Database
Rare Plant
Rank/CDFW
SSC or FP

Species

Element Code

Federal Status

State Status

Global Rank

State Rank

Coastal and Valley Freshwater Marsh

CTT52410CA

None

None

G3

S2.1

PDRAN0B1J0

None

None

G2?

S2?

1B.2

PDCAM060C0

None

None

GU

S2

2B.2

IICOL36010

Threatened

None

G1

S1

ARAAD02030

None

None

G3G4

S3

SSC

PDCHE041F3

None

None

G2

S2

1B.2

PMLIL0V0C0

None

None

G2

S2

1B.2

PMLIL0V0F0

None

None

G2G3

S2S3

1B.2

PDSCR0R060

None

Endangered

G2

S2

1B.2

PDMAL0H0R3

None

None

G5T2

S2

1B.2

IICOL5V010

None

None

G2?

S2?

AFCHB01040

Threatened

Endangered

G1

S1

PDAST57050

None

None

G1

S1

1B.1

PDAST5L040

Endangered

None

G1

S1

1B.1

PDFAB250D2

None

None

G5T2

S2

1B.2

PDCAM0C010

None

None

G2

S2

1B.1

PDBRA1M0K1

None

None

G4T2

S2

1B.2

ICBRA10010

Endangered

None

G4

S3S4

PDAPI19030

None

Rare

G2

S2

1B.1

PDSCR10050

None

None

G4G5

S2

2B.1

ICBRA06010

None

None

G2G3

S2S3

Coastal and Valley Freshwater Marsh
Delphinium recurvatum
recurved larkspur
Downingia pusilla
dwarf downingia
Elaphrus viridis
Delta green ground beetle
Emys marmorata
western pond turtle
Extriplex joaquinana
San Joaquin spearscale
Fritillaria liliacea
fragrant fritillary
Fritillaria pluriflora
adobe-lily
Gratiola heterosepala
Boggs Lake hedge-hyssop
Hibiscus lasiocarpos var. occidentalis
woolly rose-mallow
Hydrochara rickseckeri
Ricksecker's water scavenger beetle
Hypomesus transpacificus
Delta smelt
Isocoma arguta
Carquinez goldenbush
Lasthenia conjugens
Contra Costa goldfields
Lathyrus jepsonii var. jepsonii
Delta tule pea
Legenere limosa
legenere
Lepidium latipes var. heckardii
Heckard's pepper-grass
Lepidurus packardi
vernal pool tadpole shrimp
Lilaeopsis masonii
Mason's lilaeopsis
Limosella australis
Delta mudwort
Linderiella occidentalis
California linderiella
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California Department of Fish and Wildlife
California Natural Diversity Database

Species

Element Code

Federal Status

State Status

Global Rank

State Rank

Rare Plant
Rank/CDFW
SSC or FP

Melospiza melodia

ABPBXA3010

None

None

G5

S3?

SSC

PDPLM0C0E1

None

None

G4T2

S2

1B.1

PMPOA4C010

Threatened

Endangered

G1

S1

1B.1

CTT44120CA

None

None

G1

S1.1

AFCHA0209K

Threatened

None

G5T2Q

S2

PMPOA4G060

Threatened

Endangered

G1

S1

1B.1

PDBOR0V0H0

None

None

G2

S2

1B.1

PMPOA53110

None

None

G3

S2

1B.2

PMALI040Q0

None

None

G3

S3

1B.2

AFCHB03010

Candidate

Threatened

G5

S1

SSC

PDASTE8470

None

None

G2

S2

1B.2

ARADB36150

Threatened

Threatened

G2

S2

PDFAB40040

Endangered

None

G1

S1

1B.1

PDFAB400R5

None

None

G2

S2

1B.2

PMPOA6N020

Endangered

Endangered

G1

S1

1B.1

CTT42110CA

None

None

G3

S3.1

song sparrow ("Modesto" population)
Navarretia leucocephala ssp. bakeri
Baker's navarretia
Neostapfia colusana
Colusa grass
Northern Claypan Vernal Pool
Northern Claypan Vernal Pool
Oncorhynchus mykiss irideus
steelhead - Central Valley DPS
Orcuttia inaequalis
San Joaquin Valley Orcutt grass
Plagiobothrys hystriculus
bearded popcornflower
Puccinellia simplex
California alkali grass
Sagittaria sanfordii
Sanford's arrowhead
Spirinchus thaleichthys
longfin smelt
Symphyotrichum lentum
Suisun Marsh aster
Thamnophis gigas
giant garter snake
Trifolium amoenum
two-fork clover
Trifolium hydrophilum
saline clover
Tuctoria mucronata
Crampton's tuctoria or Solano grass
Valley Needlegrass Grassland
Valley Needlegrass Grassland
Record Count: 56
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1.0


Executive Summary

Total land covered with invasive weed species was less in April 2017 compared with
weed surveys from April 2015 or April 2016. Approximate total area covered by weeds
in April each year:
341acres in 2015
1043 acres in 2016
252 acres in 2017



Late-season weed surveys were completed for the first time in 2017 and documented
approximately 364.6 acres. Adding late-season weeds to the April weed area, 616.3 acres
of weeds were documented throughout the spring and summer seasons.



White horsenettle (Solanum elaeagnifolium) was a new priority weed identified in low
densities in Field 4.



Rush skeleton weed (Chondrilla juncea) was a new priority weed identified in low
densities in Field 16.



Density and distribution of broadleaf pepperweed (Lepidium latifolium) in Field 21 (i.e.
Lower 7) and Field 15 (i.e. Field 6) was lower in 2017 than in 2015 or 2016.
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2.0

Introduction

This is the third Invasive Weed Monitoring Report for the Solano Wind Farm (Project) located in
Rio Vista, at the eastern end of Solano County (Figure 1). The Project is located in the
Collinsville-Montezuma Wind Resource Area and consists of approximately 5,500 acres with
102 wind turbine generators (WTG) and an additional 1,305-acres of adjacent land. The Solano
Wind Farm is owned by the Sacramento Municipal Utilities District (SMUD) was developed in
three Phases, Phase 1 comprises 498 acres, Phase 2 1,633-acres, and Phase 3 2,962-acres that
cover portions of 21 fenced pastures (Figure 2). Solano Wind Farms also owns four pastures
(Phase 4) adjacent to the wind farm that are currently leased for livestock grazing and dry farm
cropping.
Per Services Agreement NO. 4500090462, baseline weed surveys were completed during April
2015 (Althouse and Meade 2015; Attachment 1), Year 2 monitoring was completed during April
2016 (Althouse and Meade 2016; Attachment 2), and Year 3 surveys were completed during
April 24 through 27, 2017. Additional late-season weed surveys were completed between
August 7 through 10, 2017 to document late-season species. This report summarizes the 2017
survey results, compares April 2015, 2016, and 2017 weed surveys, compares current conditions
(including April 2017 and September 2017 surveys) to original 2015 conditions, and provides
recommendations for future management.
Land use on the Project site includes WTG operations, with lease agreements for livestock
grazing and dryland wheat and barley farming. Areas under the lease agreement are available for
livestock grazing or dryland farming on a rotating basis (URS 2010). Target weeds identified on
the Project include Italian thistle (Carduus pycnocephalus), milk thistle (Silybum marianum),
black mustard (Brassica nigra), broadleaved pepperweed (Lepidium latifolium), fennel
(Foeniculum vulgare), artichoke thistle (Cynara cardunculus), yellow starthistle (Centaurea
solstitialis), purple starthistle (Centaurea calcitrapa), rush skeleton weed (Chondrilla juncea),
and white horsenettle (Solanum elaeagnifolium) (Table 1).
2.1

Solano County Weed Management

Solano County targets specific weed species for management and control. All California
Department of Food and Agriculture (CDFA) List A or B Species are considered high priorities
for management (Linda Pinfold pers. comm. 2017). CDFA List A species are known to have an
economic or environmental impact with the potential for invasion into California or limited
distribution that allows for eradication (CDFA 2013). List B species have a known economic or
environmental impact with limited distribution in California (CDFA 2013). Solano County
specifically targets control of artichoke thistle (Cynara dracunculus), yellow starthistle
(Centaurea solstitialis), purple star thistle (Centaurea calcitrapa), and rush skeleton weed
(Chondrilla juncea) (Linda Pinfold pers. comm. 2017). Solano County does not have specific
regulations or target management thresholds for invasive species in the County.
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TABLE 1. INVASIVE WEED SPECIES ONSITE.
Common Name

Scientific Name

CAL IPC Rating

CDFA Rating

Artichoke thistle

Cynara cardunculus

Moderate

List B

Black mustard

Brassica nigra

Moderate

n/a

Broadleaved pepperweed

Lepidium latifolium

High

List B

Fennel

Foeniculum vulgare

High

n/a

Italian thistle

Carduus pycnocephalus

Moderate

List C

Milk thistle

Silybum marianum

Limited

n/a

Purple starthistle

Centaurea calcitrapa

Moderate

List B

Rush skeleton weed

Chondrilla juncea

Moderate

List A

White horsenettle

Solanum elaeagnifolium

n/a

List B

Yellow starthistle

Centaurea solstitialis

High

List B

3.0

Methods

Weed populations identified during 2015 and 2016 surveys were re-assessed and current
densities determined. New weed populations identified were mapped, and densities determined.
Weed densities were measured using a 1-square-meter quadrat. Individual weed species were
identified, and counted by age class (i.e., seedling or mature). Population density classes of
“High”, “Moderate”, and “Low” were developed for each target species based on quadrat
densities (Table 2). The identified classes were used to map weed populations across the entire
Project. The same density classes were used during all survey years to allow comparison
between years. All access roads were driven and inspected for weeds. Rangelands were
evaluated for weeds while driving all roads. Areas containing weed populations were mapped
and density class recorded.
Weed species occurring sporadically were mapped based on number of individuals observed at
unique points (e.g., fennel, purple starthistle, rush skeleton weed, and white horsenettle;
Figure 10).
TABLE 2. WEED SPECIES DENSITY CLASSES. Densities defined by number of individual plants per 1-square
meter.

Common Name
Artichoke thistle
Black mustard
Broadleaf pepperweed
Fennel
Italian thistle
Milk thistle
Purple start thistle
Yellow starthistle

Scientific Name
Cynara dracunculus
Brassica nigra
Lepidium latifolium
Foeniculum vulgare
Carduus pycnocephalus
Silybum marianum
Centaurea calcitrapa
Centaurea solstitialis
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Low
1
<5
<15
1
<20
<2
<2
<5

Moderate
2
5-9
16-34
2
21-99
2-5
3-5
6-24

High
3
>10
>35
3
>100
>5
>5
>25
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4.0

Results and Discussion

Weed distribution was typically associated with areas of disturbance including roadsides, within
and adjacent to eroding areas, and around recently installed erosion control measures (Figure 2,
Photos 1-5). During spring surveys, Phase 3 had the largest area covered in weed species (Table
3), this result is expected because this was the last Phase constructed. Consequently, this Phase
has disturbed soils creating ideal conditions for weed establishment. Late-season weed surveys
documented approximately 364.6-acres of weeds growing along roadsides and throughout
rangelands, primarily in Phase 1 and 3. Yellowstar thistle was the dominant species observed
throughout rangelands during late season surveys.
Total area covered by weeds in 2015 was approximately 341.3-acres. In 2016, approximately
439.3-acres were mapped in Phases 1 and 2, and an additional 604.1-acres were mapped in Phase
3. Percent increase in weed populations including Phase 3 was 154.7-percent from 2015 to 2016.
Increase in weed populations during 2016 may be explained by increases in temperature, and
precipitation during 2016. In 2017, approximately 612.23-acres were mapped in Phases 1
through 4 during early and late season surveys. Comparing April surveys between 2015 and
2017 weed population area decreased by 38-percent.
Acres of black mustard, broadleaf pepperweed, fennel, milk thistle, and Italian thistle decreased
from 2015 to 2017 (Table 5). Artichoke thistle, purple starthistle, and yollowstar thistle
increased in acres from 2015 to 2017. White horsenettle was observed for the first time in 2017
in Field 4, and rush skeleton weed was also observed for the first time in Field 16.
TABLE 3. 2017 WEED POPULATION AREAS BY PHASE. Includes April and August weed surveys by phase.
Phase 3 installed erosion control measures during 2016, increasing area of disturbed soil and weed infestation.

Common Name
Artichoke thistle
Black mustard
Broadleaf
pepperweed
Fennel
Italian thistle
Milk thistle
Purple starthistle
Yellow starthistle

Scientific Name

Phase 1
(acres)

Phase 2
(acres)

Phase 3
(acres)

Phase 4
(acres)

Total
(acres)

Cynara dracunculus
Brassica nigra

0.002
1.830

2.310
2.250

2.920
2.130

3.500
11.370

8.730
17.580

Lepidium latifolium

n/a

0.008

53.080

n/a

53.080

0.005
3.540
1.700
0.160
107.480

0.440
18.870
9.910
0.003
80.860

0.090
63.800
36.740
2.190
170.810

0.400
1.850
3.060
0.900
8.990

0.940
88.060
51.410
3.250
368.140

Foeniculum vulgare
Carduus pycnocephalus
Silybum marianum
Centaurea calcitrapa
Centaurea solstitialis
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TABLE 4. 2015-2017 CHANGE IN WEED POPULATION. Bold text indicates
an increase in area between 2015 and 2016. Red text indicates a decrease
in area from 2015 to 2017. Results are for April surveys only.
Change from
Change from
Total
Year
Baseline
Baseline
Acreage
(acres)
(percent)
n/a
2015
409.7
n/a
+107.2
2016
1043.4
+633.7
-38.0
2017
251.7
-158.0
TABLE 5. WEED POPULATIONS BY SPECIES AND YEAR. Red text indicates an increase in area from 2015,
BOLD indicates a reduction in weed acres. This table includes April and August 2017 weed surveys.
Common Name

Scientific Name

Artichoke thistle

Cynara dracunculus

Black mustard

Brassica nigra

Broadleaf pepperweed

2015
Acres

2016
Acres

2017
Acres

Acre
Change

Acre
Change

(2015-2016)

(2015-2017)

0.0

0.3

11.8

+0.3

+11.8

99.6

370.8

20.6

+271.2

-79.2

Lepidium latifolium

146.9

101.3

55.9

-45.5

-91.0

Fennel

Foeniculum vulgare

8.3

0.4

5.7

-7.9

-2.7

Italian thistle

Carduus pycnocephalus

96.9

197.6

90.9

+100.8

-6.1

Milk thistle

Silybum marianum

58.1

170.3

54.4

+112.2

-3.7

Purple startthistle

Centaurea calcitrapa

0.0

15.0

3.3

+15.0

+3.3

Yellow starthistle

Centaurea solstitialis

0.0

187.6

370.0

+187.6

+370.0

409.7

1,043.4

612.23

Results for each weed species are summarized below:
Artichoke thistle (Cynara dracunculus)
Artichoke thistle was identified in Fields 2, 4, 8, 9, 14, 15, 16, 17, 18, 22, and 23 (Figure 9).
Artichoke thistle is a perennial thistle common throughout California on disturbed sites,
rangelands, and riparian areas (Cal IPC 2016). This species is rated Moderate by California
Invasive Plant Council (Cal IPC) and is a target species for management and control by Solano
County (Linda Pinfield pers. comm. 2017). Artichoke thistle can reproduce by seed and
vegetatively by root fragments (Cal IPC 2016). Distribution of artichoke thistle increased from
2015 to 2017 on the Project. High densities of artichoke thistle were observed on neighboring
lands adjacent to the Project (Photo 8). The highest density of artichoke thistle observed onsite
was immediately down-wind of a very large population on High Winds Wind Farm (Photo 9).
Phase 4 was surveyed for the first time this year and had 3.5-acres of artichoke thistle. Phases 1
through 3 had 5.22-acres of artichoke thistle, 4.9-acres more than observed in 2016. Eradication
of this species onsite is not likely due to the high densities on surrounding farms.
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Black mustard (Brassica nigra)
Patches of black mustard were identified in Fields 4, 15, 17, 19, 22, and 23 during 2017 surveys
(Figure 4). Black mustard was a dominant plant observed during the 2015 and 2016 invasive
species surveys covering approximately 99.6-acres and 370.8-acres, respectively. During 2017
invasive weed surveys total area covered by black mustard was reduced to 20.6-acres. The
majority of black mustard was documented in Phase 4 within fields that have not been surveyed
during previous years.
Black mustard is a common rangeland weed, rated as Moderate by Cal IPC. Black mustard
grows and reproduces quickly allowing it to invade new areas. Dense infestations can produce
greater than 1000 seeds/m2, seeds are produced annually and remain viable in the soil for at least
three years (Cal IPC 2016). Properties adjacent to SMUD were densely covered in black
mustard, particularly land adjacent to Phase 1. Seed spread from adjacent lands and high rainfall
may explain the increase in acres of black mustard during 2016. It produces allelopathic
chemicals that prevent germination of native plants, explaining why it grows in isolated patches
that exhibit minimal species diversity on the Property.
Broadleaf pepperweed (Lepidium latifolium)
Broadleaf pepperweed was identified in Fields 15, 20, and 21 during 2017 surveys (Figure 6).
Broadleaf pepperweed is a very aggressive perennial herb rated High by the Cal IPC. Field 21
was dominated by broadleaf pepperweed during 2015 surveys. During 2016 surveys broadleaf
pepperweed was documented in Field 15, indicating that it had spread west up the drainage from
Field 21. Broadleaf pepperweed density and distribution was reduced between 2016 and 2017.
Three small patches of were documented in Field 21 (Photo 7), one new patch was documented
along the road within a drainage in Field 15. Broadleaf pepperweed was not observed in the
drainage to the west of Field 21 during 2017 surveys. Herbicide application and management of
this species appears to be effective.
Broadleaf pepperweed requires high soil moisture to grow and reproduce. All populations
documented onsite are within drainages or growing within a wetland adjacent to a creek in Field
21. This species reproduces by seed and vegetatively by roots allowing it to quickly spread and
establish (Cal IPC 2016). Herbicide control and management likely prevented new growth and
establishment within the existing population identified in 2015 and 2016. Broadleaf pepperweed
distribution decreased from 2015 to 2017 by 45.5-acres.
Fennel (Foeniculum vulgare)
Fennel was observed in Fields 9 and 17 during 2017 surveys (Figure 10). Fennel is a perennial
herb common throughout California and rated as High by Cal IPC. Fennel is not common on the
Project and is limited primarily to roadsides near Operations and Maintenance with a few
scattered patches on hillslopes in Field 9 (Photo 10). Distribution of fennel decreased from 2015
to 2017 by 2.7-acres, but increased from 2016 by 5.3-acres. The increase in fennel between 2016
and 2017 was primarily in Field 9 where patches of fennel were growing adjacent to the road and
around wind turbines.
Italian thistle (Carduus pycnocephalus)
Italian thistle was identified in Fields 1, 4, 8, 9, 12, 14, 15, 16, 17, 18, and 22 during 2017
surveys (Figure 3). Italian thistle is a winter annual forb that is common throughout California
Invasive Species Monitoring Report for Solano Wind Farm, Rio Vista, Solano County
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and primarily grows in disturbed areas with bare ground, and along roadsides. It is rated
Moderate by Cal IPC. Italian thistle was observed along road edges or within drainages where
the soil has been recently disturbed. Italian thistle was most prevalent along roadsides in Field
14. Overall area covered by Italian thistle has decreased between 2015 and 2017 by 6.1-acres.
Control measures used between 2015 and 2017 surveys appear to be effectively reducing Italian
thistle populations.
Milk thistle (Silybum marianum)
Milk thistle was identified in Fields 1, 4, 5, 8, 9, 13, 14, 15, 16, 17, 18, 19, 21, and 23 (Figure 5).
Milk thistle is a winter annual or biennial that is widely spread throughout California, primarily
on overgrazed pastures, along fencelines or roads, and within disturbed areas (Cal IPC 2016).
Cal IPC rates it as Limited. This species grows in dense patches, outcompeting other species
(Photo 1). Density and distribution of milk thistle decreased from 2015 to 2017 (Table 5).
Approximately 86-percent of the populations documented onsite are low density (less than 20
plants per square meter), compared with 2016 where only 58-percent of the population was low
density with 25-percent high-density, and 16-percent moderate density. Milk thistle was
observed along roadsides and within drainages where soil moisture content was higher.
Purple starthistle (Centaurea calcitrapa)
Purple starthistle was first observed in 2016, and was identified in Fields 4, 8, 15, and 18 during
2017 surveys (Figure 8; Photos 11 and 12). Purple starthistle can grow in many conditions
including rangelands, roadsides, and disturbed sites. Species in the Centaurea genus may
produce allelopathic chemicals preventing establishment of other species (Cal IPC 2016). Purple
starthistle typically blooms July through October. Because this is a late season species, surveys
were completed in August 2017 to inventory additional populations that may not have
germinated or bolted during April 2017. Field 4 had the highest prevalence of purple starthistle,
this field was surveyed for the first time during 2017.
Rush skeleton weed (Chondrilla juncea)
Rush skeleton weed was observed for the first time during April 2017 surveys in Field 16. One
small patch of plants was documented adjacent to the road in Field 17 (Photo 13). Rush skeleton
weed is ranked as Moderate by Cal-IPC, is listed as List B by the CDFA, and is a priority weed
species for management by Solano County (Linda Pinfold pers. comm. 2017). Populations of
rush skeleton weed are documented along California’s coastline with the highest density of
populations in north-eastern California (CalFlora 2017). Hand removal is recommended for the
small population in Field 16.
White horsenettle (Solanum eleagnifolium)
White horsenettle was observed for the first time during April 2017 surveys in Field 4. One
small patch of plants was documented along the roadside. White horsenettle is a CDFA List B
rating and is not listed by Cal-IPC. White horsenettle leaves and berries are poisonous to
livestock (CDFA 2017a). White horsenettle has been documented throughout Central and
Southern California with scattered occurrences along California’s coastline (CalFlora 2017).
Hand removal multiple times throughout the season, as needed, is recommended for the small
population in Field 4. Tilling is not recommended as this species sprouts from root fragments.
Tilling or disking can increase the rate of spread and population area (CDFA 2017a).
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Yellow starthistle (Centaurea solstitialis)
Yellow starthistle was observed in Fields 4, 8, 9, 14, 15, 16, 17, 18, 19, 21, and 23 (Figure 7).
Yellow starthistle is a winter annual common throughout California and rated High by Cal IPC.
Yellow starthistle is a high priority weed for management in Solano County (Linda Pinfold pers.
comm. 2017). Bloom period typically occurs from late April through September. During the
rosette phase (typically January through April) plants are not easily identifiable as they began to
grow underneath other grasses and forbs. Because this is a late season species surveys were
conducted during August 2017 to inventory populations that had not germinated or bolted during
April surveys. This species propagates rapidly by seed (up to 75,000 seeds per plant), and
quickly invades rangelands, roadsides, and disturbed sites (Cal IPC 2016). Density and
distribution of yellow starthistle increased from 2015 through 2017 on the Property (Photos 14
and 15). Yellow starthistle was most prevalent on rangelands that had been previously plowed
for dry farming. Fields 15, 18 and 19 had the largest area covered in yellow starthistle (Figure
7). Properties adjacent to SMUD have high density populations of yellow starthistle providing a
seed source that spreads to SMUD lands (Photo 16).

5.0

Adaptive Management and Recommendations

Continue to apply management practices used during 2016 on all existing and new weed
populations onsite (Table 7). Weed control and population reduction takes time (up to 5 years
for some species) to see significant reductions in population because seeds can remain viable in
the soil for several years. Effective weed control typically requires an integrative approach
combining different methods to produce the greatest control. Herbicides documented in research
for control of each weed species is provided in Table 8. If herbicides are applied, broadleaf
specific herbicides are recommended to avoid creating bare ground where new weed populations
may establish. Timeline for optimal weed control using herbicides, mechanical methods, or
grazing is summarized in Table 9.
5.1

Grazing Management Recommendations

Livestock grazing can be used as part of an integrated weed management program (DiTomaso et
al. 2013). Managed high intensity, short duration grazing is recommended when targeting
grazing to invasive species. Temporary fencing (typically electric) is commonly used to
concentrate livestock in areas with high concentrations of weeds. On Project lands, black
mustard, broadleaf pepperweed, Italian thistle, and yellow starthistle can be grazed by livestock.
Fields 1 and 2 have been grazed by goats and sheep and have lower weed densities compared
with other fields (Photo 17).
5.1.1

Black mustard: graze by cattle, sheep, or goats prior to bloom period (typically February
through May). Fields 17, 22, and 23 are ideal locations for grazing management.

5.1.2

Broadleaf pepperweed: graze by cattle, sheep, or goats early spring through summer.
Recommend concentrating livestock grazing during spring, prior to flowering, by use of
electric fencing in moderate density population in Field 21 (Figure 6). Livestock grazing
in low density populations in Field 21 may reduce spread of population.

5.1.3

Italian thistle: graze with sheep or goats during the rosette stage in late winter. Cattle
will graze Italian thistle during bolting stage typically January through June. Goats will
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graze Italian thistle during all life stages, including flowering after it has developed
spikes. Grazing by goats and sheep is recommended for all populations of Italian thistle.
5.1.4

Yellow star thistle: sheep, goats, and cattle graze yellow starthistle before spines form on
the plants (typically December through May). Goats will continue to eat yellow
starthistle after spines have developed. Managed grazing in Fields 4, 8, 9, 14, 15, 16, 17,
18, 19, 21, and 23 is recommended to help control spread of yellow starthistle.

5.2

Weed Survey Recommendations

Continue monitoring weed population area and density annually to determine if populations are
increasing, maintaining, or declining. Continue with late-season surveys in July or August for
yellow starthistle, and purple starthistle to more accurately map and calculate the density of these
species.
5.3

Priority Weeds for Management

Weed species onsite were separated into two management categories: “Control” and “Manage”
(Table 6, Figure 11). Priority species for management, population control, and reduction are
listed as “Control.” Species included in this category are artichoke thistle, broadleaf
pepperweed, fennel, yellow starthistle, purple starthistle, white horsenettle, and rush skeleton
weed. Each of these species have the potential to significantly alter rangeland condition.
Weed species commonly observed on California rangelands are rated as “Manage.” Eradication
or significant reduction in populations of these species is not practicable because of their
prevalence on California rangelands. Species included in this category have low impacts on
rangelands and include black mustard, Italian thistle, and milk thistle.

TABLE 6. WEED MANAGEMENT CATEGORIES.
Common Name

Scientific Name

Management Category

Acres

Artichoke thistle

Cynara dracunculus

Control

0.3

Black mustard

Brassica nigra

Manage

370.8

Broadleaf pepperweed

Lepidium latifolium

Control

101.3

Fennel

Foeniculum vulgare

Control

0.4

Italian thistle

Carduus pycnocephalus

Manage

197.6

Milk thistle

Silybum marianum

Manage

170.3

Purple starthistle

Centaurea calcitrapa

Control

15.0

Rush skeleton weed

Chondrilla juncea

Control

<0.1

White horsenettle

Solanum elaeagnifolium

Control

<0.1

Yellow starthistle

Centaurea solstitialis

Control

187.6
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TABLE 7. RECOMMENDATION SUMMARY.
Control
Priority

Bloom
Period

Control Options

Control Timing

Site Specific
Recommendations

References

April -July

Mow or cultivate,
cut flower stems,
herbicide application

Seedling stage,
before maturity
then treat regrowth
with herbicide

Spot spray individual
plants during spring.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

Lepidium
latifolium

May-July

Cultivate, livestock
grazing, herbicide
application

Early spring
throughout summer

Graze in spring, then
apply herbicide. Seed
native/naturalized grass if
necessary.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

Purple starthistle

Centaurea
calcitrapa

JulyOctober

Hand removal or
herbicide application

Prior to flowering,
late winter or
spring

Yellow
starthistle

Centaurea
solstitialis

AprilSeptember

Mow or cultivate,
graze, herbicide
application

Fennel

Foeniculum
vulgare

MaySeptember

Mow or cultivate,
herbicide application

Common Name

Scientific Name

1

Artichoke thistle

Cynara
cardunculus

2

Broadleaf
pepperweed

3

4

5
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Prior to flowering

Prior to flowering

Hand remove patches,
bag and dispose of plants.
Apply herbicide during
winter or spring.
Graze infested areas
during rosette and bolting
phase (typically April
through June), apply
herbicide during winter
or spring (depending on
herbicide used).
Mow in spring, spot
spray in summer.

Cal IPC 2016,
DiTomaso et
al. 2013
DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013
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Control
Priority

6

7

Bloom
Period

Control Options

Milk thistle

Silybum
marianum

Italian thistle

Carduus
pycnocephalus

Common Name

Scientific Name

Control Timing

Site Specific
Recommendations

References

April-July

Mow or herbicide
application

Prior to flowering

Apply herbicide during
spring.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

FebruaryJuly

Mow or herbicide
application, livestock
grazing

Mow or herbicide
prior to seed-set,
graze during
flowering

Apply herbicide during
spring.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

Prior to flowering

Use livestock for
population control, apply
herbicides if necessary.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

8

Black mustard

Brassica nigra

April-July

Mow or cultivate,
livestock grazing,
herbicide application

9

White
horsenettle

Solanum
elaeagnifolium

MaySeptember

Hand removal, mow,
herbicide application

Prior to flowering

Hand remove population,
ensuring to remove root
system when pulling.

CDFA 2017(a)

10

Rush skeleton
weed

Chondrilla
juncea

JulyOctober

Hand removal,
livestock grazing,
herbicide application

Prior to flowering

Hand remove population,
manage with grazing

CDFA 2017
(b)
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TABLE 8. EFFECTIVE HERBICIDES FOR TARGET SPECIES. Recommendations are provided from DiTomaso and Healy 2007, DiTomaso et al. 2013, CDFA

Black mustard

Brassica nigra

Perennial
pepperweed

Lepidium
latifolium
Foeniculum
vulgare
Carduus
pycnocephalus
Silybum
marianum
Centaurea
calcitrapa
Centaurea
solstitialis
Solanum
elaeagnifolium

Fennel
Italian thistle
Milk thistle
Purple
starthistle
Yellow star
thistle
White
horsenettle
Rush skeleton
weed

Chondrilla juncea

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X
X

X
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Velpar

Oust

Vista

Habitat

Escort
X

X
X

X

Canter R+P

X

X

X
X

Crossbow

Roundup

Garlon

Matrix

X

Telar

X

Campaign

Curtail

X

Banvel/
Clarity

Transline

X

2,4-D

Milestone

Common Name Scientific Name
Cynara
Artichoke thistle
cardunculus

Perspective

2017a, and CDFA 2017b.
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TABLE 9. TIMELINE FOR TARGET SPECIES CONTROL.

Common Name
Artichoke thistle

Scientific Name
Cynara
dracunculus

Black mustard

Brassica nigra

Fennel

Foeniculum
vulgare

Italian thistle

Carduus
pycnocephalus

Milk thistle

Silybum marianum

Perennial pepperweed

Lepidium
latifolium

Purple starthistle

Centaurea
calcitrapa

Herbicide Control

Mechanical Control

Jan Feb March April May June July Aug Sept Oct Nov Dec

Grazing
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Common Name

Scientific Name

Rush skeleton weed

Chondrilla juncea

White horsenettle

Solanum
elaeagnifolium

Yellow starthistle

Centaurea
solstitialis

Herbicide Control

Mechanical Control

Jan Feb March April May June July Aug Sept Oct Nov Dec

Grazing
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7.0

Figures



Figure 1. General Location Map



Figure 2. Weed Locations



Figure 3. Carduus pycnocephalus Density



Figure 4. Brassica nigra Density



Figure 5. Silybum marianum Density



Figure 6. Lepidium latifolium Density



Figure 7. Centaurea solstitialis Density



Figure 8. Centaurea calcitrapa Density



Figure 9. Cynara dracunculus Density



Figure 10. Weed Density Points



Figure 11. Management Priority



Figure 12. 2015 Weed Locations and 2017 Weed Locations



Figure 13. 2016 Weed Locations and 2017 Weed Locations
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Figure 2b. 2017 Weed Locations - $XJXVW
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Figure 3. Carduus pycnocephalus Density
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Figure 4. Brassica nigra Density
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Figure 5. Silybum marianum Density
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Figure 6. Lepidium latifolium Density
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Figure 7. Centaurea solstitalis Density
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Figure 8. Centaurea calcitrapa Density
Roads
Field ID Boundary
2017 Centaurea calcitrapa Density

(
!!
(

18

Low (1.1 acres)
2017 Point Density
(
!

(
!

19

(
!

Low

20

17
(
!

21
16
15

2

14
13

1
3

22

9

12

(
( !
!

23

8

(
!

(
!

4

(
!

(
(!
!

(
!

(
!

10

5

0

SMUD

0.5

1

Solano Wind Project
Phase 2 Land Management Plan

2

11

(
!

6

7

Miles
Map Updated: 9/11/2017 at 11:51:31 AM
Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

µ
ALTHOUSE AND MEADE, INC.
BIOLOGICAL AND ENVIRONMENTAL SERVICES

Figure 9. Cynara dracunculus Density
Roads
Field ID Boundary

(
!

2017 Cynara dracunculus Density
18

High (7.1 acres)
Moderate (0.8 acre)

19

Low (3.9 acres)
2017 Cynara dracunculus Density
(
!

High

(
!

Moderate

(
!

Low

20

17

(
!

(!
!
(
(
!
(
!
(
!

(
!

(
!

21

(
!
(
!

16

!
(
(
!
(
!

(
!
15

(
!

(
!

(
!

3

22

(
!
(
!

(
!
!
(
(
!
(
!
(
!

!
(
(
!

(
!
(
!

(
(!
!!
(

SMUD

0.5

1

Solano Wind Project
Phase 2 Land Management Plan

2

(
(
!
(!
!!
(

(
!
!
(
(
(!
!
(
!

(!
!
(
!
(

9

(
!!
(

(
!

13

(
!!
(

(
!

12

(
!

(
!
(
!

(
!

(
!

11

(
!
10

5

0

(
!
!
(

(
( !
!

(
!

! !
(
(
(
!
(!
!
(
(!
(
!
8

4

(
!

(
!

!
(
(
!
(
!
(
!

14

(
!

!
(
( !
(!
!
(

1

23

(
!

(
!

2

6

7

Miles

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
Map Updated: 9/11/2017 at 12:00:19 PM

µ
ALTHOUSE AND MEADE, INC.
BIOLOGICAL AND ENVIRONMENTAL SERVICES

Figure 10. Weed Points
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Figure 11. Management Priority
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Figure 12. 2015 Weed Locations & 2017 Weed Locations
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Field ID Boundary (#)
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Figure 13. 2016 Weed Locations & 2017 Weed Locations
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Field ID Boundary (#)
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Photographs

Photo 1. Milk thistle growing along roadside in Field 16. Typical growth
pattern along roadsides throughout the Project. April 24, 2017.

Photo 2. Italian thistle growing along drainage in Field 4. Invasive species
were common along drainages throughout the Project. April 24, 2017.
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September 2017
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Photo 3. Artichoke thistle growing along road in Field 3. April 24, 2017.

Photo 4. Invasive weeds growing along fence-line behind Operations and
Maintenance building. April 25, 2017.
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September 2017
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Photo 5. Italian thistle along roadsides in Phase 4. April 26, 2017.

Photo 6. High density plot of mature, flowering Italian thistle in Field 4.
April 24, 2017.
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September 2017
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Photo 7. Low density broadleaf pepperweed population growing in Field
21. April 25, 2017.

Photo 8.
Large populations of artichoke thistle were observed growing on
neighboring lands. Seed source for populations on S.M.U.D. property.
April 25, 2017.
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Photo 9. Artichoke thistle population in Field 9. April 24, 2017.

Photo 10. Fennel growing adjacent to roadside in Field 17. April 25, 2017.
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September 2017
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Photo 11. Purple start thistle was in flower throughout the site during
August 2017 surveys. August 7, 2017.

Photo 12. Purple star thistle was observed growing along roadsides, Field 18.
August 7, 2017.
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Photo 13. Rush skeleton weed was observed for the first time during August
2017 surveys in Field 4. August 8, 2017.

Photo 14. Yellow starthistle growing within drainage in Field 15. August 7,
2017.
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September 2017
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Photo 15. Yellow starthistle growing on hillslopes (green patches) throughout
Field 17. August 7, 2017.

Photo 16. Yellow starthistle growing in high density on adjacent property
north of Field 17. August 7, 2017.

Invasive Species Monitoring Report for Solano Wind Farm, Rio Vista, Solano County
September 2017
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Photo 17. Rangeland grazed by goats and sheep with minimal invasive
species in Field 2. August 8, 2017.
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Attachment 1
April 2015 Site Visit and Weed Inventory Survey Results
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1602 Spring Street, Paso Robles, CA 93446
(805) 237-9626  Fax (805) 237-9181  www.althouseandmeade.com

MEMO
To:

Eric Poff

From: Katie Tierney
Date: May 5, 2015
Cc:

Pat Mock, LynneDee Althouse

Re:

April 2015 Site Visit and Weed Inventory Survey Results

Per Proposal No. 1452 a baseline weed inventory was completed for Solano Wind Project on
April 6-10, 2015. Individual weed species density and distribution were recorded and mapped.
This information will be used to compare weed distribution and abundance over time.

Methods

Target weed species onsite include Italian thistle (Carduus pycnocephalus), milk thistle (Silybum
marianum), black mustard (Brassica nigra), broadleaved pepperweed (Lepidium latifolium),
fennel (Foeniculum vulgare), artichoke thistle (Cynara cardunculus), and yellow starthistle
(Centaurea solstitialis) (Table 1). Weed density was measured using the Density Method
described in the Interagency Technical Reference (BLM 1999). All access roads were driven
and inspected for weeds. Rangelands were evaluated for weeds while driving all roads. Areas
containing weed populations were mapped and densities recorded. Species occurring
sporadically were mapped based on number of individuals (e.g. artichoke thistle, star thistle
Figure 7).

Results

Overall, weed distribution was primarily in areas of disturbance (e.g. along roadsides, areas of
active erosion, around recently installed erosion control material. Figure 1). Italian thistle, and
black mustard were the most wide spread weeds on the site (Figures 2 and 3). Milk thistle,
artichoke thistle, and yellow starthistle were observed intermittently throughout the site at lower
densities than Italian thistle, black mustard and broadleaved pepperweed (Figures 4, 5, 6 and 7).
Broadleaved pepperweed was limited to Field 21 (Figure 5). Phase 3 had the highest density of
weeds along roadsides (Figure 1); this result is expected as Phase 3 was the most recently
completed Phase and weed species are typically the first species to colonize bare soil. Phases 1
and 2 have had a longer time period for native and naturalized grasses and forbs to re-establish.
We can expect similar results in Phase 3.

SMUD-Solano Wind Project Weed Inventory

1

Althouse and Meade, Inc. – 868.02

TABLE 1. INVASIVE WEED SPECIES ONSITE. Invasive weed species observed onsite with their
California Invasive Plant Council (CAL IPC) and California Department of Food and Agriculture
(CDFA) rating.
Common Name

Scientific Name

CAL IPC Rating

CDFA Rating

Cynara cardunculus

Moderate

List B

Brassica nigra

Moderate

n/a

Broadleaved pepperweed

Lepidium latifolium

High

List B

Fennel

Foeniculum vulgare

High

n/a

Carduus pycnocephalus

Moderate

List C

Silybum marianum

Limited

n/a

Centaurea solstitialis

High

List B

Artichoke thistle
Black mustard

Italian thistle
Milk thistle
Yellow star thistle

TABLE 2. AVERAGE PLOT DENSITY. Plot density of weed

species mapped as polygons.

Density

(plants/square meter)

Species

High

Moderate

Low

Carduus pycnocephalus
Brassica nigra
Foeniculum vulgare
Lepidium latifolium
Silybum marianum

67.8
27.0
n/a
13.0
3.2

7.6
8.6
n/a
n/a
1.7

0.2
4.7
0.6
0.01
0.3

Results for each species are summarized below:
Italian thistle (Carduus pycnocephalus)
Italian thistle was observed in Fields 1, 2, 8, 9, 14, 15, 16, 17, 18, and 19. Italian thistle was
observed at high densities on approximately 5.5 acres, at moderate densities on 27.1 acres, and at
low densities on 64.3 acres (Figure 2, Table 2). This species was the most widespread, with the
highest density across the site, occurring along roadsides, disturbed areas, and rangelands.
Black Mustard (Brassica nigra)
Black mustard was observed in Fields 11, 12, 14, 15, 16, 18, 19 and 21 growing in large patches
across hillsides (Photo 1). Black mustard was observed at high densities on approximately 40.4
acres, at moderate densities on 52.7 acres, and at low densities on 6.3 acres (Figure 3, Table 2).
This is a common rangeland weed, rated as Moderate by the California Invasive Plant Council
(Cal IPC). Occurrences of black mustard onsite were isolated to patches on hillside, it was rarely
observed along roadsides.

SMUD-Solano Wind Project Weed Inventory
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Milk thistle (Silybum marianum)
Milk thistle was observed in relatively low densities in Fields 9, 11, 14, 15, 16, 17, 18, 19, and
21. Milk thistle was observed in high densities on 0.7 acre, at moderate densities on 1.3 acres,
and at low densities on 56.1 acres (Figure 4, Table 2).
Broadleaved Pepperweed (Lepidium latifolium)
Broadleaved pepperweed is limited to Field 21 where its distribution expands the majority of the
field (Figure 5). Approximately 7.4 acres of Field 21 contain high densities (13 plants/square
meter) of broadleaved pepperweed, an additional 139.4 acres of the Field contain low densities
(0.01 plants/square meter). Broadleaved pepperweed prefers habitats with high soil moisture
therefore it is not widely spread across the site.
Artichoke thistle (Cynara cardunculus)
Artichoke thistle was observed sporadically across the site in Fields 8, 9, 14, 15, 16, 17, 18, and
19 (Figure 7). Each point contained less than 30 individuals.
Yellow star thistle (Centaurea solstitialis)
Yellow starthistle was observed sporadically in Fields 17 and 18 (Figure 7). Three different
locations were observed, each contained less than 30 individuals. Yellow starthistle blooms later
in the season (April through September); therefore, additional surveys later in the season may be
necessary to determine full extent of this species.
Fennel (Foeniculum vulgare)
Fennel was observed in Fields 16, 17, and 18 with distribution limited to recently disturbed soils.
Fennel was observed on approximately 8.3 acres and has the lowest density compared with other
species across the site (Figure 6, Table 2).
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Photographs

Photo 1.

Black mustard (Brassica nigra) patch in Field 14, high density. April 8, 2015.

Photo 2.

Typical black mustard (Brassica nigra) quadrat in Field 14. April 8, 2015.
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Photo 3.

Artichoke thistle (Cynara cardunculus) growing near road in Field 9. April 7,
2015.
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Figure 1. Weed Locations
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Figure 2. Carduus pycnocephalus Density
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Figure 3. Brassica nigra Density
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Figure 4. Silybum marianum Density
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Figure 5. Lepidium latifolium Density
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Figure 6. Foeniculum vulgare Density
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Figure 7. Weed Density Points
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1.0
•
•
•
•

Executive Summary

Overall, weed density and distribution increased between 2015 and 2016.
o Total area covered by weeds in 2015 was approximately 1043.4 acres.
o In 2016, weed cover increased in Phases 1 and 2 by107.2% percent to 439.3 acres.
Phase 3, was recently disturbed by installing erosion control measures, and is occupied by
604.1 acres of weeds.
Purple starthistle was a new priority weed identified in Phases 2 and 3.
Density of broadleaf pepperweed in Field 21 (i.e. Lower 7) was lower in 2016 than in 2015.

2.0

Introduction

This is the second Invasive Weed Monitoring Report for the Solano Wind Farm (Project) located
in Rio Vista, at the eastern end of Solano County (Figure 1). The Project is located in the
Collinsville-Montezuma Wind Resource Area and consists of approximately 5,500 acres with 102
wind turbine generators (WTG). The Solano Wind Farm was developed in three Phases, Phase 1
comprises 498 acres, Phase 2 1633 acres, and Phase 3 2962 acres that cover portions of 21 fenced
pastures (Figure 2). Per Services Agreement NO. 4500090462, baseline weed surveys were
completed during April 2015 (Althouse and Meade 2015; Attachment 1), and Year 2 monitoring
was completed during April 11–14, 2016. This report summarizes 2016 survey results, compares
current conditions to 2015 conditions, and provides recommendations for future management.
Land use on the Project site includes WTG operations, with lease agreements for livestock grazing
and dryland wheat farming. Areas under lease agreement are available for livestock grazing or
dryland farming on a rotating basis (URS 2010). Target weeds identified on the Project include
Italian thistle (Carduus pycnocephalus), milk thistle (Silybum marianum), black mustard (Brassica
nigra), broadleaved pepperweed (Lepidium latifolium), fennel (Foeniculum vulgare), artichoke
thistle (Cynara cardunculus), yellow starthistle (Centaurea solstitialis), and purple starthistle
(Centaurea calcitrapa) (Table 1).
TABLE 1. INVASIVE WEED SPECIES ONSITE.
Common Name

Scientific Name

CAL IPC Rating

CDFA Rating

Artichoke thistle

Cynara cardunculus

Moderate

List B

Black mustard

Brassica nigra

Moderate

n/a

Broadleaved pepperweed

Lepidium latifolium

High

List B

Fennel

Foeniculum vulgare

High

n/a

Italian thistle

Carduus pycnocephalus

Moderate

List C

Milk thistle

Silybum marianum

Limited

n/a

Yellow starthistle

Centaurea solstitialis

High

List B

Purple starthistle

Centaurea calcitrapa

Moderate

List B
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3.0

Methods

Weed populations identified during 2015 surveys were re-assessed and current densities
determined. New weed populations identified were mapped, and densities determined. Weed
densities were measured using a 1-square-meter quadrat. Individual weed species were identified,
and counted by age class (seedling or mature). Population density classes of “High”, “Moderate”,
and “Low” were developed for each target species based on quadrat densities (Table 2). The
identified classes were used to map weed populations across the entire Project. All access roads
were driven and inspected for weeds. Rangelands were evaluated for weeds while driving all
roads. Areas containing weed populations were mapped and density class recorded.
Weed species occurring sporadically were mapped based on number of individuals observed at
unique points (e.g. artichoke thistle, Cynara dracunculus; fennel Foeniculum vulgare; and purple
starthistle Centaure calcitrapa Figure 8).
TABLE 2. WEED SPECIES DENSITY CLASSES. Densities defined by number of individual plants per 1-square
meter.

Common Name
Black mustard
Broadleaf pepperweed
Fennel
Italian thistle
Milk thistle
Purple start thistle
Yellow starthistle

Scientific Name
Brassica nigra
Lepidium latifolium
Foeniculum vulgare
Carduus pycnocephalus
Silybum marianum
Centaurea calcitrapa
Centaurea solstitialis

4.0

Low
<5
<15
1
<20
<2
<2
<5

Moderate
5-9
16-34
2
21-99
2-5
3-5
6-24

High
>10
>35
3
>100
>5
>5
>25

Results and Discussion

Weed distribution was typically associated with areas of disturbance: along roadsides, within and
adjacent to eroding areas, and around recently installed erosion control measures (Figure 2, Photos
1-7). Phase 3 had the largest area covered in weed species (Table 3), this result is expected because
this was the last Phase constructed and additional erosion control measures were installed for longterm management. Consequently, this Phase has disturbed soils creating ideal conditions for weed
establishment. Because this disturbance is temporary and disturbed areas will re-vegetate over
time, Phase 3 is excluded from the total area covered by weeds, calculated in Table 4.
Total area covered by weeds in 2015 was approximately 409.7 acres. In 2016, approximately
439.3 acres were mapped in Phases 1 and 2, and an additional 604.1 acres were mapped in
Phase 3. Percent increase in weed populations including Phase 3 and excluding Phase 3 was
154.7% and 107.2%, respectively. Increase in weed populations may be explained by increases in
temperature, and precipitation.
Total area of black mustard, Italian thistle, milk thistle, and yellow starthistle increased on the
Property (Table 5). Densities of black mustard and Italian thistle decreased from 2015 to 2016
(Table 5). Purple starthistle was identified in low densities during 2016, and had not been observed
on site in 2015 (Figure 8, Photo 8). Density of broadleaf pepperweed mapped during 2015 in Field
Invasive Species Monitoring Report for Solano Wind Farm, Rio Vista, Solano County
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21 (i.e. Lower Field 7) was reduced to the point that it did not require mapping. Broadleaf
pepperweed was identified in low densities at the south end of Field 21 (i.e. Lower Field 7)
continuing into Field 15, this population was not observed during 2015 surveys. A contiguous
valley east of Field 21 in Field 15 had high densities of broadleaf pepperweed (Figure 6, Photo 15)
that were not observed during 2015 surveys.
TABLE 3. 2016 WEED POPULATION AREAS BY PHASE. Phase 3 (highlighted) because of recently installed erosion
control measures increasing area of disturbed soil and weed infestation.

Common Name
Artichoke thistle
Black mustard
Broadleaf
pepperweed
Fennel
Italian thistle
Milk thistle
Purple starthistle
Yellow starthistle

Scientific Name
Cynara dracunculus
Brassica nigra
Lepidium latifolium
Foeniculum vulgare
Carduus
pycnocephalus
Silybum marianum
Centaurea calcitrapa
Centaurea solstitialis

Grand Total

Phase 1

Phase 2

Phase 3

Total

0
176.8

0.3
36.0

0
158.0

0.3
370.8

0

0

101.3

101.3

0

0.4

0

0.4

43.8

34.4

119.4

197.6

43.8

38.9
1.8
61.1
172.9

87.6
13.2
124.5
604.1

170.3
15.0
187.6
1043.4

(acres)

2.0
266.4

(acres)

(acres)

(acres)

TABLE 4. 2015-2016 CHANGE IN WEED POPULATION. Red text indicates an increase in density or area
from 2015 to 2016. Phase 3 is excluded from the total weed area acreage because of recently installed
erosion control measures.
Year

2015
2016
Difference
Percent Increase

Total
Acreage
409.7
1043.4
633.7
154.7%

Total Acreage

(minus 2016 Phase 3)

409.7
440.7
31.0
107.2%

TABLE 5. WEED POPULATIONS BY SPECIES AND YEAR. Red text indicates an increase in density or area
from 2015 to 2016, (-) indicates a reduction in weed density or acres. This table includes Phase 3 weed
populations.

Common
Name
Artichoke
thistle

Scientific Name
Cynara
dracunculus

Black mustard Brassica nigra

2015 Avg.
Plot
Density

2016 Avg.
Plot
Density

Density
Change

n/a

n/a

8.1

4.8

Acre
Change

2015
Acres

2016
Acres

n/a

0.0

0.3

0.3

-3.3

99.6

370.8

271.2

(20152016)
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Common
Name
Scientific Name
Broadleaf
Lepidium
pepperweed
latifolium

2015 Avg.
Plot
Density

2016 Avg.
Plot
Density

Density
Change

16.7

24.7

Acre
Change

2015
Acres

2016
Acres

8.0

146.9

101.3

-45.5

(20152016)

(20152016)

Fennel

Foeniculum
vulgare

1.5

2

0.5

8.3

0.4

-7.9

Italian thistle

Carduus
pycnocephalus

40

30

-10.0

96.9

197.6

100.8

Milk thistle

Silybum
marianum

3.4

4

0.6

58.1

170.3

112.2

Purple
startthistle

Centaurea
calcitrapa

n/a

4

4.0

0.0

15.0

15.0

Yellow
starthistle

Centaurea
solstitialis

n/a

14

14.0

0.0

187.6

187.6

409.7

1043.4

633.7

Total

Results for each species are summarized below:
Italian thistle (Carduus pycnocephalus)
Italian thistle was identified in Fields 1, 2, 8, 9, 14, 15, 16, 18, and 19 during 2016 surveys (Figure
3). Italian thistle is a winter annual forb that is common throughout California and primarily grows
in disturbed areas with bare ground, and along roadsides. It is rated Moderate by Cal IPC. Italian
thistle is the most widespread species onsite (Figure 3). Many of the roadsides covered with Italian
thistle during 2015 surveys did not have thistle during 2016 surveys (Figure 9). Average density
of Italian thistle decreased from 2015 to 2016 by 10 plants/m2 (Photo 6, and 12). Control measures
used between 2015 and 2016 surveys were successful in reducing density of Italian thistle.
Black mustard (Brassica nigra)
Patches of black mustard were identified in Fields 9, 14, 15, 16, 18, 19, and 21 during 2016 surveys
(Figure 4). Average plot density of black mustard decreased by 3.3 individuals from 2015 through
2016. Approximately 33 acres of large High density populations identified in 2015 were reduced
or eliminated during 2016 surveys; currently only 7.1 acres of High density populations exist on
the Project. New populations of black mustard were identified in 2016, predominantly in Phase 1.
Moderate density (5-9 species/m2) of black mustard was most prevalent on the Property. Black
mustard was most commonly observed in areas of disturbance and as isolated patches on hillslopes.
Black mustard is a common rangeland weed, rated as Moderate by the California Invasive Plant
Council (Cal IPC). Black mustard grows and reproduces quickly allowing it to invade new areas.
Dense infestations can produce greater than 1000 seeds/m2, seeds are produced annually and
remain viable in the soil for at least three years (Cal IPC 2016). Properties adjacent to S.M.U.D
were densely covered in black mustard, particularly land adjacent to Phase 1. Seed spread from
adjacent lands and high rainfall may explain the increase in acres of black mustard. It produces
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allelopathic chemicals that prevent germination of native plants, explaining why it grows in
isolated patches with minimal species diversity on the Property.
Milk thistle (Silybum marianum)
Milk thistle was identified in Fields 2, 9, 14, 15, 16, 17, 18, 19, 20, and 21 (Figure 5). Milk thistle
is a winter annual or biennial that is widely spread throughout California, primarily on overgrazed
pastures, along fencelines or roads, and within disturbed areas (Cal IPC 2016). Cal IPC rates it as
Limited. This species grows in dense patches, outcompeting other species (Photo 13). Density
and distribution of milk thistle increased from 2015 to 2016 (Table 5). Continued drought
conditions during 2015 followed by high rainfall during 2016 allowed species to capitalize on
water resources and establish in areas with poor range condition (i.e. high bare ground) and ground
disturbance (e.g. along roadsides, active eroding areas, newly installed erosion control measures).
Broadleaf pepperweed (Lepidium latifolium)
Broadleaf pepperweed was identified in Fields 9, 16, 15 and 21 during 2016 surveys (Figure 6).
Broadleaf pepperweed is a very agressive perennial herb rated High by the Cal IPC. Field 21 was
dominated by broadleaf pepperweed during 2015 surveys. Surveys in 2016 detected minimal to
no broadleaf pepperweed in the 2015 population (Photo 9) mapped in Field 21 (i.e. Lower Field
7). Herbicide application and management of this area appear to be effective. Two populations
were identified in Field 15 and the southern portion of Field 21 during 2016 surveys with higher
average densities than the 2015 population in Field 21. One moderate density population (16-34
individuals/m2) is adjacent to Field 21 in a contiguous valley within Field 15 (Photo 15, Figure 6).
A second population with low density (<15 individuals/m2) was observed along the north bank of
the Sacramento River in Fields 21 and 15.
Broadleaf pepperweed requires high soil moisture to grow and reproduce. This species reproduces
by seed and vegetatively by roots allowing it to quickly spread and establish (Cal IPC 2016). High
rainfall during the 2016 rain year may have contributed to the increase in broadleaf pepperweed
observed. The moderate density patch observed in Field 15 is within a swale, water flow and
movement may have carried seed and root fragments allowing the population to quickly expand.
Herbicide control likely prevented new growth and establishment within the existing population
identified in 2015. Broadleaf pepperweed distribution decreased from 2015 to 2016 by 45.5 acres.
Yellow starthistle (Centaurea solstitialis)
Yellow starthistle was observed in Fields 9, 15, 16, 18, 19, and 21 (Figure 7). Yellow starthistle
is a winter annual common throughout California and rated High by Cal IPC. This species
propagates rapidly by seed (up to 75,000 seeds per plant), and quickly invades rangelands,
roadsides, and disturbed sites (Cal IPC 2016). Density and distribution of yellow starthistle
increased from 2015 to 2016 on the Property. Bloom period typically occurs from late April
through September. During the rosette phase (typically January through April) plants are not easily
identifiable as they began to grow underneath other grasses and forbs. Yellow starthistle may not
have been bolting and flowering during April 2015 surveys resulting in lower densities and area
mapped. Climatic factors explained for purple starthistle may also explain the increase in density
and distribution of yellow starthistle.
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Purple starthistle (Centaurea calcitrapa)
Purple starthistle was not observed in 2015, and was identified in Fields 9, 14, and 18 (Figure 8;
Photo 14). Purple starthistle can grow in many conditions including rangelands, roadsides, and
disturbed sites. Species in the Centaurea genus may produce allelopathic chemicals preventing
establishment of other species (Cal IPC 2016). Purple starthistle typically blooms July through
October which may explain why it was not observed during April 2015 surveys. Precipitation
started early during the 2016 rain year (July 1 2015-June 30, 2016), temperatures also began to
increase early, shifting the blooming period earlier than typically observed.
Fennel (Foeniculum vulgare)
Fennel was observed in Fields 8, 16, 19 and 21 during 2016 surveys (Figure 8). Fennel is a
perennial herb common throughout California and rated as High by Cal IPC. Fennel is not
common on the Project and is limited primarily to roadsides near Operations and Maintenance
(O&M, Photo 10), with a few scattered patches on hillslopes in Fields 8, 16, 17, and 19 (Photo
11). Distribution of fennel decreased from 2015 to 2016 by 7.9 acres.
Artichoke thistle (Cynara cardunculus)
Artichoke thistle was identified in Fields 8, 9, 14, 16, 17, 18, 20, and 21 (Figure 8). Artichoke
thistle is a perennial thistle common throughout California on disturbed sites, rangelands, and
riparian areas (Cal IPC 2016). This species is rated Moderate by Cal IPC. Artichoke thistle can
reproduce by seed and vegetatively by root fragments (Cal IPC 2016). Distribution of artichoke
thistle increased from 2015 to 2016 on the Project. High densities of artichoke thistle were
observed on neighboring lands adjacent to the Project. The highest density of artichoke thistle
observed onsite was immediately down-wind of a very large population on High Winds Wind
Farm (Photo 15, and 16). Eradication of this species onsite is not likely due to the high densities
on surrounding farms.

5.0

Adaptive Management and Recommendations

Continue to apply management practices used during 2015 on all existing and new weed
populations onsite (Table 7). Weed control and population reduction takes time (up to 5 years for
some species) to see significant reductions in population because seeds can remain viable in the
soil for several years. Effective weed control typically requires an integrative approach combining
different methods of control to produce the greatest control. Herbicides for control of each weed
species is provided in Table 8. Timeline for optimal weed control using herbicides, mechanical
methods, or grazing is summarized in Table 9.
5.1

Grazing Management Recommendations

Livestock grazing can be used as part of an integrated weed management program (DiTomaso et
al. 2013). Managed high intensity, short duration grazing is recommended when targeting grazing
to invasive species. Temporary fencing (typically electric) is commonly used to concentrate
livestock in areas with high concentrations of weeds. On Project lands, black mustard, broadleaf
pepperweed, Italian thistle, and yellow starthistle can be grazed by livestock.
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5.1.1 Black mustard: graze by cattle, sheep, or goats prior to bloom period (typically February
through May). Fields 9, 18, and 19 are ideal locations for grazing management.
5.1.2 Braodleaf pepperweed: graze by cattle, sheep, or goats early spring through summer.
Recommend concentrating livestock grazing during spring, prior to flowering, by use of
electric fencing in moderate density population in Field 15 (Figure 6.). Livestock grazing
in low density populations in Field 15 and 21 may reduce spread of population.
5.1.3 Italian thistle: graze with sheep or goats during the rosette stage in late winter. Cattle will
graze Italian thistle during bolting stage typically January through June. Goats will graze
Italian thistle during all life stages, including flowering after it has developed spikes. Large
populations in Fields 8, 9, 16, and 19 are recommended grazing management control.
5.1.4 Yellow star thistle: sheep, goats, and cattle graze yellow starthistle before spines form on
the plants (typically December through May). Goats will continue to eat yellow starthistle
after spines have developed. Managed grazing in Fields 9, 16, 15, 18, and 21 is
recommended to help control spread of yellow starthistle.
5.2

Weed Survey Recommendations

Continue monitoring weed population area and density annually to determine if populations are
increasing, maintaining, or declining. Late season surveys for yellow startthistle, and purple
starthistle are recommended to more accurately map and calculate density of these species.
Surveys completed during July or August while plants are in bloom will give a better
representation of their distribution on the Project lands.
5.3

Priority Weeds for Management

Weed species onsite were separated into two management categories: “Control” and “Manage”
(Table 6, Figure 10). Priority species for management, population control and reduction are listed
as “Control”. Species included in this category are artichoke thistle, broadleaf pepperweed, fennel,
yellow starthistle, and purple starthistle. Each of these species have the potential to significantly
alter rangeland condition.
Weed species commonly observed on California ranglands are rated as “Manage”. Eradication or
significant reduction in populations of these species is not practicable because of their prevalence
on California rangelands. Species included in this category have low impacts on rangelands and
include black mustard, Italian thistle, and milk thistle.
TABLE 6. WEED MANAGEMENT CATEGORIES.
Common Name

Scientific Name

Magement Category

Artichoke thistle

Cynara dracunculus

Control

0.3

Black mustard

Brassica nigra

Manage

370.8

Broadleaf pepperweed

Lepidium latifolium

Control

101.3

Fennel

Foeniculum vulgare

Control

0.4

Italian thistle

Carduus pycnocephalus

Manage

197.6
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Common Name

Scientific Name

Magement Category

Milk thistle

Silybum marianum

Manage

170.3

Purple starthistle

Centaurea calcitrapa

Control

15.0

Yellow starthistle

Centaurea solstitialis

Control

187.6
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TABLE 7. RECOMMENDATION SUMMARY.
Control
Priority

Common Name

Scientific Name

Bloom
Period

Control Options

Control Timing

Site Specific
Recommendations

References

1

Artichoke
thistle

Cynara
cardunculus

April July

Mow or cultivate,
cut flower stems,
herbicide application

Seedling stage,
before maturity
then treat regrowth
with herbicide

Spot spray individual
plants during spring.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

2

Broadleaf
pepperweed

Lepidium
latifolium

May-July

Cultivate, livestock
grazing, herbicide
application

Early spring
throughout
summer

Graze in spring, then
apply herbicide. Seed
native/naturalized grass
if necessary.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

3

Purple
starthistle

Centaurea
calcitrapa

JulyOctober

Hand removal or
herbicide application

Prior to flowering,
late winter or
spring

4

Yellow
starthistle

Centaurea
solstitialis

AprilSeptember

Mow or cultivate,
graze, herbicide
application

Fennel

Foeniculum
vulgare

MaySeptember

Mow or cultivate,
herbicide application

5
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Prior to flowering

Prior to flowering

Hand remove patches,
bag and dispose of
plants. Apply herbicide
during winter or spring.
Graze infested areas
during rosette and
bolting phase (typically
April through June),
apply herbicide during
winter or spring
(depending on herbicide
used).
Mow in spring, spot
spray in summer.

Cal IPC 2016,
DiTomaso et
al. 2013

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013
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Control
Priority

6

7

8

Bloom
Period

Control Options

Milk thistle

Silybum
marianum

Italian thistle

Carduus
pycnocephalus

Common Name

Scientific Name

Black mustard

Brassica nigra

Control Timing

Site Specific
Recommendations

References

April-July

Mow or herbicide
application

Prior to flowering

Apply herbicide during
spring.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

FebruaryJuly

Mow or herbicide
application,
livestock grazing

Mow or herbicide
prior to seed-set,
graze during
flowering

Apply herbicide during
spring.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013

April July

Mow or cultivate,
livestock grazing,
herbicide application

Prior to flowering

Use livestock for
population control, apply
herbicides if necessary.

DiTomaso and
Healy 2007;
DiTomaso et
al. 2013
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Fennel
Italian thistle
Milk thistle
Purple
starthistle
Yellow star
thistle

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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X
X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X
X

X

X
X

X

X
X

X

Velpar

X

X

Oust

X

X

Vista

Lepidium
latifolium
Foeniculum
vulgare
Carduus
pycnocephalus
Silybum
marianum
Centaurea
calcitrapa
Centaurea
solstitialis

X

Habitat

Perennial
pepperweed

X

X

Escort

X

Canter R+P

X

X

Crossbow

Brassica nigra

Roundup

Black mustard

Garlon

X

Matrix

Curtail

X

Telar

Transline

X

Campaign

Milestone

X

Banvel/
Clarity

Scientific Name
Cynara
cardunculus

2,4-D

Common
Name
Artichoke
thistle

Perspective
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TABLE 9. TIMELINE FOR TARGET SPECIES CONTROL.

Common
Name
Artichoke
thistle

Scientific Name
Cynara
cardunculus

Black mustard

Brassica nigra

Perennial
pepperweed

Lepidium
latifolium

Fennel

Foeniculum
vulgare

Italian thistle

Carduus
pycnocephalus

Milk thistle

Silybum
marianum

Purple
starthistle

Centaurea
calcitrapa

Yellow
starthistle

Centaurea
solstitialis

Jan

Feb

March

April May

June

July

Aug

Sept

Oct

Nov

Dec

Herbicide Control
Mechanical Control
Grazing
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Figure 2. Weed Locations
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Figure 3. Carduus pycnocephalus Density
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Figure 4. Brassica nigra Density
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Figure 5. Silybum marianum Density
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Figure 6. Lepidium latifolium Density
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Figure 7. Centaurea solstitialis Density
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Figure 8. Centaurea calcitrapa Density
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Figure 9. Weed Density Points
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Figure 10. Management Priority
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Photographs

Photo 1. Field 18 with disturbed soil near culvert dominated by yellow
starthistle and Italian thistle, view east. April 12, 2016.

Photo 2. Field 14, milk thistle and Italian thistle growing along road, view
west. April 12, 2016.
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Photo 3. Field 14, Italian thistle growing along road, view south. April
12, 2016.

Photo 4. Field 21, milk thistle growing along fence, view northeast. April
12, 2016.
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Photo 5. Field 17, artichoke thistle, milk thistle, and Italian thistle
growing along road and hillslope, view west. Neighboring property
infested with same species. April 13, 2016.

Photo 6. Field 4, Italian thistle growing on bare soil. April 13, 2016.
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Photo 7. Field 9, Italian thistle and milk thistle growing on disturbed soil
near recently installed outfall and erosion control, view west. April
13, 2016.

Photo 8.

Field 18, purple starthistle growing along road. April 11, 2016.
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Photo 9. Field 21 with minimal, sporadic broadleaf pepperweed plants. A
few scattered individuals of milk thistle (Silybum marianum) occur in
Field 21, view north. April 13, 2016.

Photo 10. Fennel (Foeniculum vulgare) growing along roadside south of
O&M along Field 16 fenceline, view west. April 12, 2016.
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Photo 11. Fennel (Foeniculum vulgare) high density plot in Field 17. April
13, 2016.

Photo 12. Italian thistle (Carduus pycnoceplahuls) low density quadrat in
Field 16. April 12, 2016.
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Photo 13. Milk thistle (Silybum marianum) high density quadrat in Field
18. April 11, 2016.

Photo 14. Purple starthistle (Centaurea calcitrapa) population in Field 18,
view southwest. April 11, 2016.
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Photo 15. Braodleaf pepperweed (Lepidium latifoliu) growing in Field 15
valley adjacent to Field 21, view southwest. April 12, 2016.

Photo 16. Artichoke thistle (Cynara cardunculus) high density population
growing along road in Field 17. April 13, 2016.
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Photo 17. Dense population of artichoke thistle growing on adjacent property. Field 17
artichoke thistle is downwind from this population. April 13, 2016.
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Attachment 1
April 2015 Site Visit and Weed Inventory Survey Results
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Solano 4 Wind Project EIR

Burrowing Owl Habitat Assessment

AECOM
2020 L Street, Suite 400
Sacramento, CA 95811
USA
aecom.com

Project name:
Solano 4 Wind Project
To:
Ammon Rice
Sacramento Municipal Utility District
6201 S Street, Mail Stop H201
Sacramento, CA 95817
P.O. Box 15830
Sacramento, CA 95852-0830

From:
AECOM Technical Services
Date:
August 23, 2018

Memo
Subject: Burrowing Owl Habitat Assessment for the Solano 4 Wind Project
Dear Mr. Rice,
This memorandum documents the methods and results of the habitat assessment for western
burrowing owl (Athene cunicularia), a California Species of Special Concern, for the proposed
Solano 4 Wind Project (proposed project) in Solano County, California. The goal of this habitat
assessment was to determine whether burrowing owls, or habitats that could potentially support the
species, are present in the study area, and to map the habitat to support this determination.

Project Description and Location

The Sacramento Municipal Utility District (SMUD) is proposing to permit and construct the Solano 4
Wind Project. The proposed project would involve the construction and operation of wind turbine
generators, an associated electricity collection system, and access roads, and minor upgrades to
the existing Russell Substation. The proposed project would be implemented in the Montezuma Hills
Wind Resource Area (MHWRA) in southern Solano County. The MHWRA lies north of the confluence
of the Sacramento and San Joaquin rivers and southwest of the city of Rio Vista (Figure 1).
The proposed project would be implemented primarily on two properties, Solano 4 East and Solano
4 West, which total approximately 2,237 acres. These properties occupy 881 acres and 1,390 acres,
respectively. Solano 4 East is approximately 3.5 miles southwest of Rio Vista and Solano 4 West is
adjacent to the Sacramento–San Joaquin Delta near Collinsville. State Route 12 provides regional
access to the study area. Montezuma Hills Road provides local access to Solano 4 East, while
Collinsville Road provides local access to Solano 4 West (Figure 2).

Methods

Before the field surveys, AECOM biologists searched the California Department of Fish and
Wildlife’s (CDFW’s ) California Natural Diversity Database (CNDDB ) (CDFW 2018a ), California Wildlife

Burrowing Owl Habitat Assessment
SMUD – Solano Wind 4
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Habitat Relationships species range maps (CDFW 2018b), and the eBird online database of bird
observations (eBird 2018) for any information on burrowing owls. The CNDDB search included a
5-mile buffer around the project footprint. The eBird database was searched by location and for
selected species. In addition, the following reports from previous studies conducted in the MHWRA
were reviewed: Curry and Kerlinger, L.L.C, Avian Use Study Collinsville Wind Power Project (Curry and
Kerlinger, LLC 2011), and Area West Environmental, Inc. (AWE), Solano Phase 4 Wind Project,
Burrowing Owl Habitat Assessment (Area West Environmental, Inc. 2017).
AECOM biologists Matthew Bettelheim and Natalie Greer conducted habitat assessments for
burrowing owls on April 18, May 15, and June 28, 2018. On June 7, 2018 habitat assessments were
conducted by Matthew Bettelheim and AECOM biologist Chris Beck. The study area encompasses
the project footprint and a 1,884-foot buffer around the project footprint boundary (Figure 3).
The habitat assessment was performed while driving primary and secondary access roads and
consisted predominantly of habitat mapping. When pedestrian surveys were performed, surveyors
also noted the presence or absence of burrows, and performed an inspection of burrows for
burrowing owl sign, including whitewash, pellets, and feathers. Protocol-level surveys (i.e., using
methods in accordance with CDFW’s Staff Report on Burrowing Owl Mitigation {CDFG 2012]) were
not conducted.

Results
Natural History
Burrowing owls occur in dry, open habitats, such as grasslands and prairies with low-growing or no
vegetation, where they occupy underground burrows, typically those of the California ground
squirrel (Spermophilus beecheyi). Burrowing owl can also occur in open areas of farmland, levee
banks, and other disturbed or managed habitats where burrows or burrow-like refuges are present,
such as small-diameter pipes, rock piles with voids, or similar hollow spaces. The overriding
characteristics of suitable habitat for this species are burrows or burrow surrogates for roosting and
nesting, and relatively short vegetation with only sparse shrubs. Burrowing owls can be active during
the day but are most active around sunrise and sunset. They eat insects and small mammals.
Burrowing owls breed from April to August (CDFG 2012). Burrowing owls occur in California yearround, both during the breeding season and nonbreeding season. California is considered one of the
most important over-wintering areas for burrowing owls especially within the San Francisco Bay
Area region (Shuford and Gardali 2008).

Habitat and Vegetation
The landscape throughout the rolling Montezuma Hills is characterized by treeless grasslands that
have been subject to dryland farming practices and livestock grazing for more than 100 years. The
MHWRA consists of a series of gently rolling hills of similar texture and size. The hills crest at a
relatively constant elevation, generally 150–250 feet above mean sea level. Valleys in the project
area transition to sloped hillsides with relatively flat ridgelines.
Permanent and seasonal marshes occur on the project lands and adjacent to Suisun Marsh; some of
the land has been reclaimed with levees. Vegetation is primarily pasture and grain crops, with
intermittent riparian swales and sporadic eucalyptus windbreaks. Varied shrub vegetation is present
only in the drainage swales and around existing and abandoned settlements. Native vegetation is
limited; the remainder of the area is nonnative annual grassland. Some of the lowland vegetation
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includes native willows, blackberry, rushes, and tules. Marsh vegetation is present in some of the
shallow sloughs, which drain portions of the study area into the Sacramento River to the south.
To maintain current land use to the extent practicable, land is leased to farmers for dryland farming
and grazing. Dryland farming generally follows a 1- to 3-year crop rotation cycle (wheat, barley, and
oats), with predominantly sheep grazing and fallow years following planting. Therefore, land use in
the Montezuma Hills consists of wind energy generation along the ridgelines (supported by
connecting road and utility infrastructure), dryland farming and livestock grazing along the grassland
slopes, and livestock grazing in the interstitial valleys and drainages.
Under the dryland farming land use, land management practices include disking to improve water
retention, minimize erosion loss, and control invasive species. Those areas not actively being farmed
are grazed or otherwise managed to support fire control, and firebreaks are maintained along all
fence lines and roadways. On average, any land under dryland farming is subject to crop planting,
growth, and harvest within a 3-year period. Within the study area, land under dryland farming use
comprises 8,752 acres or 97% of the study area.

Burrowing Owl Habitat in the Study Area
Outside of lands under dryland farming, islands of nonnative annual grassland remain in the
immediate uplands surrounding aquatic features and in the interstitial valleys and drainages that are
too steep to farm (or are not farmed to avoid impacts on wetlands). Ground squirrel activity was
found to be scarce in the study area and the immediate vicinity; however, a limited number of smallmammal burrows were observed occasionally in the isolated patches of nonnative annual grassland.
Disking activities in land under dryland farming use leave the land unavailable for ground squirrels
and other small mammals, whose burrows provide habitat for burrowing owls.
Nonnative annual grasslands in the immediate uplands surrounding aquatic features, and in the
interstitial valleys and drainages that are too steep to farm, provide marginal habitat due to limited
ground squirrel activity and fragmented foraging habitat. Likewise, when agricultural land is left
fallow or grazed, the potential exists for small mammals to recolonize the study area and burrow,
which would also provide suitable nesting and wintering habitat for burrowing owls. Potential
burrowing owl habitat occurs mostly along borders of access roads and fence lines and between
hills within valleys and saddles where vegetation is sparse, and where erosion produces exposed
soil. Such areas are very limited in extent within the study area.

Reported Occurrences
Based on a review of CDFW range maps (Figure 3), the study area occurs within the recognized yearround range of burrowing owl (CDFW 2018a). There are three records of burrowing owls in the
northeast portion of the project footprint, from May 2000 and December 1999 (CDFW 2018b). The
closest burrowing owl record to the project footprint is in Montezuma, approximately 1.5 miles from
the project footprint (eBird 2018). This occurrence was reported in November 2014 during the
nonbreeding season. SMUD staff and consultants have observed burrowing owls overwintering in
the study area during the nonbreeding season; however, burrowing owls have not been seen in the
study area during the breeding season (Rice, pers. comm., 2018).
Based on SMUD staff observations and protocol level surveys conducted for Solano Phase 3,
overwintering burrowing owls have been observed in the Solano Wind area along Talbert Lane,
Toland Lane, and using culverts along access roads on Solano Phases 1 and 2. SMUD staff has
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observed breeding burrowing owls south of the Sacramento River in the cities of Brentwood, Oakley,
and Antioch (Rice, pers. comm., 2018). These observations are supported by eBird and CNDDB
records that show occurrences of burrowing owls in April, May, and July (and during the late-fall and
winter months of November, December, and January) on West Sherman Island Road, across the
Sacramento River and in Brentwood, Oakley, and Antioch south of the project footprint (eBird 2018;
CDFW 2018b).

Conclusion

No evidence of burrowing owls occupancy was detected during the habitat assessment. However,
potential habitat for the species is present where nonnative annual grassland occurs (456 acres of
the 8,997-acre study area), and where agricultural land is left fallow or grazed. Annual grassland
habitat where vegetation is sparse, undisked agricultural lands, and unvegetated areas near fence
lines and buildings or where erosion produces exposed soil could also potentially support burrowing
owl nesting and wintering sites, although such habitat is very limited within the project area. No
breeding activity by burrowing owls has been documented in the project area. These results are
consistent with the burrowing owl habitat assessment and surveys conducted in 2016 in Solano 4
West (AWE 2017) and with other avian use studies in the MHWRA (Curry and Kerlinger, LLC 2011).
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1 Introduction
Sacramento Municipal Utility District (SMUD) is proposing to develop the 92-megawatt Solano 4
Wind Project (Solano 4 Project or Project) in the Montezuma Hills Wind Resource Area (MHWRA) in
Solano County, California (Figure 1). The Project would include repowering Solano Wind Phase 1
Project (Solano 4 East) and the Roberts properties, and construction of new wind turbine generators
(WTGs) on the Collinsville property (collectively, Roberts and Collinsville properties are referred to as
Solano 4 West). SMUD is conducting resource assessments in the Project area that will be
incorporated into the environmental impact report being prepared pursuant to the California
Environmental Quality Act and other related environmental documentation.
This report, one of several studies conducted on the wildlife resources of the Project area, provides a
habitat assessment for California tiger salamander (Ambystoma californiense). In addition to the
habitat assessment, this report describes the results of aquatic larval dip-netting and environmental
DNA (eDNA) sampling and evaluates the suitability of the aquatic and upland habitat in the Project
area for California tiger salamanders. Because the project area lies within the range of the Central
California Distinct Population Segment, this report was prepared in general accordance with the
California tiger salamander site assessment protocols outlined in the U.S. Fish and Wildlife Service
(USFWS) and California Department of Fish and Wildlife’s Interim Guideance on Site Assessment and
Field Surveys for Determining Presence or a Negative Finding of the California Tiger Salamander
(USFWS and CDFG 2003).

1.1 Environmental Setting
The MHWRA consists of a series of gently rolling hills of similar texture and size. The hills crest at a
relatively constant elevation, generally 150–250 feet above mean sea level. Valleys in the Project
area transition to sloped hillsides with relatively flat ridgelines.
Permanent and seasonal marshes occur on the Project lands and adjacent to Suisun Marsh; some of
the land has been reclaimed with levees. Vegetation is primarily pasture and grain crops, with
intermittent riparian swales and sporadic eucalyptus windbreaks. Varied shrub vegetation is present
only in the drainage swales and around existing and abandoned settlements. Native vegetation is
limited; the remainder of the area is annual grassland. Some of the lowland vegetation includes native
willows, blackberry, rushes, and tules. Marsh vegetation is present in some of the shallow sloughs,
which drain portions of the Project area into the Sacramento River to the south.
The Project area is designated for agricultural use (dryland farming and grazing) and is sparsely
populated. Visible developments include electric transmission towers, and WTGs on the surrounding
hilltops. Interior roads that connect these buildings and structures generally are present along the
lower elevations.
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The Project area is owned in fee title by SMUD. The Phase 1 portion of Solano 4 East is an
approximately 881-acre property owned by SMUD that is dominated by nonnative grasslands used
for seasonal livestock grazing. This portion of Solano 4 East supports 23 Vestas V-47 WTGs, gravel
pads and roads, underground collection lines, and pad-mounted transformers. Solano 4 West
(formerly known as the Roberts and Collinsville properties) is a 1,390-acre property owned by SMUD
that is dominated by nonnative grasslands. Solano 4 West supports 62 Kenetech KCS-56 WTGs
owned by EDF Renewable Energy, gravel access roads, and underground collection lines.
The rolling hill landscape throughout the Montezuma Hills is characterized by treeless grasslands
that have been under dryland farming practices and livestock grazing for more than 100 years.
Dryland farming generally follows a 1- to 3-year crop rotation cycle (wheat, barley, and oats), with
sheep grazing and fallow years following planting. Therefore, land use in the Montezuma Hills
consists of wind energy generation along the ridgelines (supported by connecting road and utility
infrastructure), dryland farming and livestock grazing along the grassland slopes, and livestock
grazing in nonnative annual grasslands located in the interstitial valleys and drainages.

1.2 Project Description
SMUD is proposing to permit and construct the Solano 4 Project. The Project would involve the
construction and operation of WTGs, an associated electricity collection system, and access roads.
The Project would be implemented in the MHWRA in southern Solano County. The MHWRA lies north
of the confluence of the Sacramento and San Joaquin rivers and southwest of the city of Rio Vista
(Figure 1).
The Project would be implemented primarily on two properties, Solano 4 East and Solano 4 West,
which total approximately 2,237 acres. These properties occupy 881 acres and 1,390 acres,
respectively. Solano 4 East is approximately 3.5 miles southwest of Rio Vista and Solano 4 West is
adjacent to the Sacramento–San Joaquin Delta near Collinsville. State Route 12 provides regional
access to the Project area. Montezuma Hills Road provides local access to Solano 4 East, while
Collinsville Road provides local access to Solano 4 West (Figure 2).
With the Solano 4 Project, SMUD would remove all 23 existing WTGs from the Phase 1 portion of
Solano 4 East and all 62 WTGs from Solano 4 West. Old access roads that would no longer be
needed would be reclaimed. SMUD would then construct approximately 22 new WTGs. Of these new
WTGs, 10 would be constructed in the Phase 1 portion of Solano 4 East and 12 at Solano 4 West. The
new facilities would generate a combined total of up to 92 megawatts of electricity. Associated
access roads and collection lines would be installed to support the new WTGs. Power generated by
the new WTGs would be transmitted to the existing Russell Substation on Montezuma Hills Road,
where the power would be distributed via the adjacent Birds Landing Switching Station through the
existing 230-kilovolt Vaca–Dixon–Contra Costa transmission line (two circuits) and 500-kilovolt
Vaca-Dixon-Tesla line, which run through the MHWRA.
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2 Habitat Assessment
2.1 Natural History
The California tiger salamander is a large terrestrial salamander with a black body and white to yellow
spots and bars (Stebbins 2003). This species’ Central California Distinct Population Segment is
federally listed as threatened, while the Sonoma and Santa Barbara distinct population segments are
federally listed as endangered. Throughout the species' range, the California tiger salamander is a
California Species of Special Concern. California tiger salamanders are distributed throughout the
Central Valley and Central Coast Ranges from Colusa County south to San Luis Obispo and
Kern counties, from sea level to 3,460 feet in elevation. Two disjunct populations are located in
Sonoma County and Santa Barbara County, which are geographically isolated from the Central Valley
population.
California tiger salamanders are at risk because of the loss of habitat caused by development of
agriculture and grazing lands; habitat fragmentation; and introduction of predatory exotic species
such as mosquitofish (Gambusia affinis), bullfrogs (Rana catesbiena), and Louisiana red swamp
crayfish (Procambarus clarkii) (Collins et al. 1988; Shaffer et al. 1993; Jennings and Hayes 1994).
California tiger salamanders typically inhabit grassland and oak woodland habitats below 1,500 feet
in elevation that have scattered ponds, intermittent streams, vernal pools, or artificial ponds.
Breeding habitat consists of seasonal pools, low-gradient streams, and ponds that contain water for
at least 12 weeks beyond the breeding season (December through January). California tiger
salamanders have a typical age-to-first-reproduction of 4–5 years, experience 1.4 reproduction
events in a lifetime, and have a life span of up to 10 years (USFWS 2014).
As discussed below, federally designated critical habitat for the California tiger salamander consists
of three primary constituent elements that are essential to the conservation of the species: aquatic
habitat, upland (refugia) habitat for refuge and foraging, and dispersal habitat (USFWS 2005).
2.1.1

Aquatic Habitat

Aquatic habitat provides space, food, and cover necessary to support reproduction and to sustain
the early life stages of larval and juvenile California tiger salamanders. Such habitat consists of
freshwater bodies, including natural and artificially made (e.g., stock) ponds, vernal pools, and vernal
pool complexes. Aquatic and breeding habitats must be able to hold water for at least 12 weeks in
the winter or spring in a year of average rainfall, the amount of time needed for salamander larvae to
metamorphose into juveniles capable of surviving in upland habitats. During periods of drought or
less-than-average rainfall, these sites may not hold water long enough for individuals to complete
metamorphosis (Storer 1925; Barry and Shaffer 1994; Stebbins 2003).
Dispersal from upland habitat to breeding sites begins with the first rain events of the fall/winter,
typically in November. Eggs are laid singly or in small clusters on the pond bottom or attached to
individual strands of vegetation (Storer 1925; Shaffer and Fisher 1991; Barry and Shaffer 1994;
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Jennings and Hayes 1994). Salamander larvae feed on zooplankton, small crustaceans, or small
aquatic insects until they grow large enough to feed on larger food items (USFWS 2004).
Metamorphosis occurs a minimum of 10 weeks after hatching, and young migrate en masse when
temporary pools begin to dry up in late spring or early summer (Anderson 1968; Feaver 1971;
Jennings and Hayes 1994; Stebbins 2003). After laying eggs, adults can spend several weeks
actively feeding near breeding sites before returning to subterranean refuges. Aquatic habitats that
dry up completely in the late summer/fall are particularly important for California tiger salamander
breeding because these ponds are less likely to support breeding populations of predators such as
nonnative fish or bullfrogs, which require permanent water (USFWS 2004).
2.1.2

Upland (Refugia) Habitat

Adult and juvenile California tiger salamanders are primarily terrestrial; adults enter aquatic habitats
for only relatively short periods to breed. For the majority of their life cycle, through the summer and
fall, juvenile and adult salamanders inhabit lowland grasslands, oak savanna, and mixed woodland
habitats, where they aestivate in underground refugia in the form of small-mammal burrows (i.e.,
those used by California ground squirrels [Spermophilus beecheyi] and pocket gopher [Thamomys
spp.]) (Shaffer et al. 1993; Barry and Shaffer 1994; Jennings and Hayes 1994; Stebbins 2003). These
underground refugia provide protection from the hot, dry weather typical of California in the
nonbreeding season. California tiger salamanders may also forage in the small-mammal burrows and
rely on the burrows for protection from predators.
The presence of populations of small burrowing mammals is essential to constructing and
maintaining burrows. Without the continuing presence of small-mammal burrows in upland habitats,
California tiger salamanders would not be able to survive.
2.1.3

Dispersal Habitat

Dispersal habitat provides connectivity between the aquatic and upland habitats used by California
tiger salamanders. The distance traveled by the salamanders between aquatic and upland refugia
habitats varies greatly between sites. Adults have been observed migrating up to 0.7 mile from
refugia sites to breeding ponds (USFWS 2004), whereas juvenile salamanders have been detected as
far as 1.24 miles from breeding sites (USFWS and CDFG 2003).
In defining critical habitat for California tiger salamander, the U.S. Fish and Wildlife Service (USFWS)
used a distance of 0.7 mile from known occurrences that are not isolated by barriers that the
salamanders cannot cross. This distance would likely include 99 percent of the inter-pond movement
of breeding adults. Salamanders can bypass many obstacles, and they do not require a particular
type of habitat for dispersal; however, to function effectively, the habitats connecting essential
aquatic and upland habitats need to be free of barriers (e.g., a physical or biological feature that
prevents salamanders from dispersing beyond the feature). Examples of barriers are areas of steep
topography devoid of soil or vegetation. Agricultural lands such as row crops, orchards, vineyards,
and pastures do not constitute barriers to the dispersal of California tiger salamanders.
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2.2 Methods
2.2.1

Habitat Assessment

The following permitted individual led the habitat assessment and surveys:
Matthew Bettelheim, Sr. Wildlife Biologist (Permitted Biologist)

TE-094845

•

10(a)(1)(A) permitted biologist for California tiger salamander and California red-legged frog

•

SCP-6652 for California tiger salamander and California red-legged frog

A habitat assessment of the study area was conducted on April 18, May 15, and June 28, 2018, by
Matthew Bettelheim and AECOM biologist Natalie Greer, and on June 7, 2018, by Matthew Bettelheim
and AECOM biologist Chris Beck. The study area encompassed the Project area and an area within
1,884 feet of the Project boundaries. This Project area buffer was selected to capture the highestvalue upland habitat based on expected population density distribution modeling by Searcy and
Shaffer (2011). Figure 3 depicts the boundaries of the study area.
The habitat assessment was conducted by driving the Project area’s roads to evaluate and map
California tiger salamander habitat. Figure 4 shows the wetland and upland habitat types with the
study area. For those areas where surveyors did not have permission to enter, the habitat mapping
was based on visual observation from adjacent properties and roadways, information from the
Solano Phase 4 Wind Project: Habitat Assessment and Vegetation Mapping Summary Report (AWE
2017a), National Wetland inventory maps (NWI 2016), and review of aerial photography (Google
EarthTM). Freshwater aquatic features such as freshwater emergent wetlands, freshwater ponds,
seasonal wetland, and wetland swales were mapped as “freshwater wetlands” on Figure 4. Brackish
aquatic features such as tidal marsh wetland and emergent marsh brackish were mapped as
“tidal/brackish wetlands.” Surveyors searched for evidence of small-mammal activity (e.g., scat,
burrows) and evaluated aquatic habitat to determine whether suitable breeding and/or upland habitat
was present on or adjacent to the Project site.
2.2.2

Aquatic Sampling

Figure 5 identifies the aquatic features that were sampled during the field surveys. In total, 32
wetland features—19 on-site (Wetland Features A–S) and 13 off-site (Wetland Features 1–13)—were
originally identified for review as part of this assessment (for a cross-indexed list of prior wetland
feature nomenclature based on past reports, see Appendix A). Based on the results of the April 18,
2018, habitat assessment, ten wetland features (on-site Wetland Features A, B, E, I, J, L, N, P, R, and
S) were identified on-site for further investigation; two additional wetland features, K and Q, were
added in the field (Figure 4). Off-site, five additional wetland features (off-site Wetland Features 3, 4,
5, 6, and 13) were identified where permission to enter had been granted.
Of the 12 on-site and five off-site wetland features considered, a habitat assessment was completed
for eight on-site and five off-site features (Table 2). A habitat assessment was not completed for four
wetland features that were either not detectible (Wetland Feature A and S) or inaccessible (Wetland
Feature C and E) during the site visit. Of the remaining wetland features, seven were dry (Wetland
Features I, K, Q, 3, 4, 5, and 13), two were retaining a minimal amount of standing water (Wetland
Features B and P), and four were still ponding water (Wetland Features J, L, N, and 6).
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Dip-Net Sampling

Dip-net sampling was limited to wetland features within the study area where ponding water was
present, and on neighboring properties where landowners granted permission to enter. AECOM
biologists used a combination of visual encounter surveys and dip-net sampling of aquatic habitats.
Dip-net surveys were conducted in general accordance with the USFWS and California Department
of Fish and Game (CDFG) Interim Guidance on Site Assessment and Field Surveys for Determining
Presence or a Negative Finding of the California Tiger Salamander (2003), and are described in detail
below.
Aquatic sampling surveys for California tiger salamander were conducted between May 15 and
June 7, 2018, during the breeding season to detect adults, subadults, larvae, and egg masses. Visual
encounter surveys were performed before aquatic sampling to minimize disturbances to aquatic
breeding habitat where possible. If target species were not detected, aquatic sampling was used, and
consisted of the use of D-shaped, long-handled dip-nets (1/8-inch mesh). Aquatic sampling was
performed only after March 15 to avoid impacts on egg masses. All surveys, equipment, and
sanitation techniques were conducted in accordance with the guidelines described in survey
protocols (USFWS and CDFG 2003).
On April 3, 2018, in response to a request by AECOM biologist Matthew Bettelheim (dated March 23,
2017) to conduct surveys for California tiger salamander, USFWS biologist Sarah Markegard
provided e-mail authorization to perform dip-net and eDNA sampling.
2.2.2.2

eDNA Sampling

Before dip-net sampling, water samples were collected at each wetland feature with standing water.
eDNA sampling was performed after visual encounter surveys, but before the aquatic sampling
surveys, to prevent the introduction of foreign materials. These water samples were sent to a
laboratory where they were evaluated for evidence of California tiger salamander eDNA by isolating
total DNA from each water sample and analyzing them in triplicate using qualitative PCR (polymerase
chain reaction).
Four additional water samples were sent to the laboratory as controls: two “off-site controls”
containing tap water that were run after the field effort (Appendix B and C; SWIV X1 and SWIV X2),
and two “positive controls” consisting of samples collected from water provided by the Lindsay
Wildlife Museum, which was extracted from a tub in which a California tiger salamander had been
partially submerged for several hours beforehand (Appendix B and C; SWIV X3 and SWIV X4).
Based on a desktop analysis of the study area, approximately 19 on-site (Wetland Features A–S) and
13 off-site (Wetland Features 1–13) wetland features were originally identified for assessment. On
May 15, those on-site wetland features with standing water (Wetland Features B, J, L, N, and P) were
sampled via eDNA sampling. On June 7, those off-site features with standing water (Wetland Feature
6) or signs of recent standing water (Wetland Features 4, 13, K, and Q) were sampled via eDNA
sampling.
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Previous Studies at MHWRA

The following reports describing California tiger salamander habitat assessments and surveys
performed in or near the Project area were reviewed as part of the habitat assessment:
•

Second Addendum Habitat Assessment for the California Tiger Salamander (Ambystoma
californiense), California Red-Legged Frog (Rana draytonii), and Giant Garter Snake
(Thamnophis gigas), on the Proposed Tie-In Transmission Line Substation at the Collinsville
Wind Project Site, Solano County, California. Mark R. Jennings, Rana Resources for Michele
Barlow, Insignia Environmental. May 2010. (Jennings 2010)

•

Solano Phase 4 Wind Project: Habitat Assessment and Vegetation Mapping Summary Report,
Solano County, California (Internal Review Draft). Area West Environmental, Inc. August 2017
(AWE 2017a).

•

Solano Phase 4 Wind Project: California Tiger Salamander Habitat Assessment, Solano
County, California. Area West Environmental, Inc. July 2017 (AWE 2017b).

•

Report on Biological Surveys, 2012–2014: Montezuma Wetlands Project, Solano County,
California. Unpublished report to Montezuma Wetlands LLC. Acta Environmental, Inc. June
2015 (Acta Environmental, Inc. 2015)

2.3 Results
2.3.1.1

Range

2.3.1.2

Reported Occurrences

The Project area occurs within the recognized range of the species (USFWS and CDFG 2003; CDFW
2018b). The study area lies outside of all designated critical habitat (USFWS 2005). The closest
critical habitat unit is Central Valley Region Unit 2: Solano County (USFWS 2005), which lies
approximately 7 miles north of the study area.
The June 2018 version of the California Department of Fish and Wildlife’s (CDFW’s) California Natural
Diversity Database (CNDDB) (CDFW 2018a) was consulted as part of the habitat assessment to
ensure that all known California tiger salamander occurrences were represented.
Based on a review of the CNDDB (CDFW 2018a), one adult California tiger salamander occurrence
has been reported within 3.1 miles of the Project boundaries (Figure 3). This adult individual, the
closest confirmed occurrence of an adult California tiger salamander, lies approximately 12,000 feet
(2.27 miles) north of the Project area (Occurrence No. 1037). The closest confirmed breeding (larvae)
occurrence of California tiger salamander lies approximately 18,890 feet (3.57 miles) north of the
Project area (Occurrence No. 1180), well outside the 3.1-mile buffer recommended for habitat
assessments.
2.3.2
2.3.2.1

Habitat Assessment
Upland Dispersal/Refugia Habitat

Under the dryland farming land use, land management practices include discing to improve water
retention, minimize erosion loss, and control invasive species. Those areas not being actively farmed
are grazed or otherwise managed to support fire control, and firebreaks are maintained along all
fence lines and roadways. On average, any land under dryland farming is subject to as many as
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3 years of crop planting, growth, and harvest. During this time, these lands would obstruct the
movement and dispersal of California tiger salamanders, and would be unavailable to ground
squirrels and other small mammals, whose burrows provide refugia for California tiger salamanders.
When the land is left fallow or grazed, small-mammal burrows could provide temporary refugia if they
recolonize the area, and the land would be passable for California tiger salamander movement and
dispersal.
Outside of lands under dryland farming, islands of nonnative annual grassland remain in the
immediate uplands surrounding wetland features and in the interstitial valleys and drainages too
steep to farm (or areas that are not farmed to avoid impacts on wetlands). However, these areas
provide bands of upland/refugia habitat that are too narrow (less than 1,844 feet wide) and,
consequently, have too little acreage, and it is unlikely that they might support a viable population of
California tiger salamander after 100 years or more of dryland farming practices.
Ground squirrel activity was scarce within and in the immediate vicinity of the Project area; however,
a limited number of small-mammal burrows were observed occasionally in the isolated patches of
nonnative annual grassland.
2.3.2.2

Aquatic Habitat

Table 1 summarizes the results of the aquatic habitat assessment. The only two wetland features that
support suitable habitat for California tiger salamander breeding are on-site Wetland Features J and
N, which were characterized as intact ponds with deep standing water and mature emergent and
shoreline vegetation. These wetland features also have limited upland refugia/dispersal habitat with
either infrequent (Wetland Feature N) or no (Wetland Feature J) small-mammal burrowing activity or
cracks and fissures. Similarly, on-site Wetland Features B and P and off-site Wetland Features 4 and
13 support moderately suitable habitat for California tiger salamander breeding, characterized as
pools or swales with recent signs of standing water, poorly developed emergent or shoreline
vegetation, and limited upland refugia/dispersal habitat. Appendix D provides photos of wetland
features in the study area.
2.3.3

Aquatic Sampling

2.3.3.1

Dip-Net Sampling

2.3.3.2

eDNA Sampling

No California tiger salamander eggs, larvae, juveniles, or adults were detected in the study area
during the 2018 aquatic sampling surveys. Additional amphibian species observed in the study area
during aquatic sampling surveys included Sierra tree frog adults and tadpoles.
No California tiger salamanders were detected in the wetland features sampled using eDNA analysis.
The eDNA laboratory results for the off-site control and positive control samples were negative and
positive, respectively (Appendices B and C).
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Table1. California Tiger Salamander Aquatic Habitat Assessment
Wetland
Feature

Wetland
Feature
Type

Survey Date/
Status*

Water Present
(during visit)

Aquatic (A) Vegetation/Upland
(U) Vegetation+

Obstructions to
Upland
Dispersal/
Movement

Burrow/
Refugia Type
(abundance)

Habitat
Suitability

On-Site
Feature A

May 15–Not Detected

–

Feature B

May 15–Surveyed

Pool

Feature C

May 15–Inaccessible

–

Feature E

June 28–Inaccessible

–

Feature D
Feature F

Feature G
Feature H

No PTE
No PTE
No PTE

Not Surveyed

–
–
–
–

–

Standing water
(shallow)
–
–
–
–
–
–

–

–

–

–

Dryland Farming

None observed

Moderate

–

–

–

–

–

–

–

–

A: Cattails

U: NNAG, blackberry
–
–
–
–

A: NNAG

Feature I

May 15–Surveyed

Depression

Dry

Feature J

May 15–Surveyed

Pond

Standing water
(deep)

Feature K

June 28–Surveyed

Depression

Dry

Feature L

May 15–Surveyed

Feature M

Not Surveyed

Pond
(alkali pool)

A: None
Standing water
(depth unknown) U: NNAG, mustard

Feature N

May 15–Surveyed

Pond

Feature O

Not Surveyed

–

Standing water
(deep)

A: Cattails, algae
U: NNAG, mustard

Feature P

May 15–Surveyed

Pool

Standing water
(shallow)

Feature Q

June 28–Surveyed

Pool

Dry

Feature R

Not Surveyed

–

–

Feature S

May 15–Not Detected

–

–

–

–

–

–
–
–
–

Dryland Farming,
Stratton Lane

–
–
–
–

–
–
–
–

None observed

Low

Dryland Farming,
Stratton Lane

None observed

Good

Dryland Farming,
U: NNAG, rabbitsfoot, pickleweed,
Stratton Lane
saltgrass, alkaliweed

None observed

Low

Dryland Farming,
Stratton Lane

None observed

Low

Dryland Farming,
Stratton Lane

–

Ground squirrel
(infrequent)

–

U: NNAG, mustard

A: Cattails, algae
U: NNAG, saltgrass

A: Pickleweed, NNAG

–

–

A: Cattails, algae

U: NNAG, saltgrass

A: Pickleweed, algae

–

–

Dryland Farming,
Stratton Lane

–

Ground squirrel
(infrequent)

Good
–
Moderate

U: NNAG. Salty top soil layer.

Dryland Farming,
Stratton Lane

Cracks/ fissures

None

–

–

–
–

–

–

–

–
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Table1. California Tiger Salamander Aquatic Habitat Assessment
Wetland
Feature

Wetland
Feature
Type

Survey Date/
Status*

Water Present
(during visit)

Aquatic (A) Vegetation/Upland
(U) Vegetation+

Obstructions to
Upland
Dispersal/
Movement

Burrow/
Refugia Type
(abundance)

Habitat
Suitability

Off-Site
Feature 1

No PTE

–

–

Feature 3

June 7 Surveyed

Depression

Dry

Feature 4

June 7 Surveyed

Pool

Dry

Feature 5

June 7 Surveyed

Pool (creek)

Dry

Feature 6

June 7 Surveyed

Pool (creek)

Standing water

Feature 7

No PTE

–

–

Feature 9

No PTE

–

–

Feature 2

Feature 8

No PTE

No PTE

Feature 10 No PTE
Feature 11 No PTE
Feature 12 No PTE
Feature 13 June 7 Surveyed

–

–
–
–
–
Swale/
depression

–

–
–
–
–
Dry

–

–

–

–

Dryland Farming

None observed

None

Dryland Farming,
Birds Landing
Road

Ground squirrel
(infrequent)

Moderate

Dryland Farming

None observed

None

Dryland Farming

Cracks/fissures

None

–

–

–

–

–

–

–

–

–

A: NNAG

U: NNAG
A: NNAG, rushes

U: NNAG, rushes
A: Barren

U: Blackberry, NNAG
A: Cattails

U: NNAG, mustard, rabbitsfoot
–
–
–
–
A: NNAG

U: NNAG

–

–
–
–
–
Dryland Farming

–

–
–
–
–

Ground squirrel
(infrequent),
cracks/fissures

–

–
–
–
–
Moderate

* Not Detected: Wetland feature was not detectible during the on-site habitat assessment; Inaccessible: Vegetation/fencing prohibited access to the wetland feature; No PTE: Permission
to Enter (PTE) was not granted by the private landowner at the time of the survey.
+ NNAG: Non-Native Annual Grassland
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3 Conclusions and Discussion
On-site Wetland Features J and N (Figure 5) are characterized by elements that could provide
potentially suitable breeding habitat for California tiger salamander. These elements include intact
ponds with deep standing water, and mature emergent and shoreline vegetation. However, upland
areas adjacent to these wetland features provide only limited upland refugia/dispersal habitat, with
either infrequent or no small-mammal burrowing activity or cracks and fissures. Similarly, on-site
Wetland Features B and P and off-site Wetland Features 4 and 13 would be considered moderately
suitable breeding habitat for California tiger salamander. These features were characterized as pools
or swales with recent signs of standing water, poorly developed emergent or shoreline vegetation,
and limited upland refugia/dispersal habitat. The results of the eDNA sampling show no sign of
California tiger salamander presence in the wetland features sampled (Figure 5), even those features
with otherwise suitable habitat.
All of the wetland features in the study area are 2.27 miles or more from the nearest known California
tiger salamander occurrence (Occurrence No. 1037), and 3.57 miles or more from the nearest known
California tiger salamander breeding occurrence (Occurrence No. 1180) (Figure 2). In addition, the
upland habitat located between these occurrences and wetland features within the habitat
assessment study area consists of fallow, grazed and dryland farm lands. These lands undergo
regular disturbances as part of the active farming practices underway, making it inhospitable and
impassible to dispersing salamanders for an average of 3 out of every 5 years. California tiger
salamanders have a typical age-to-first-reproduction of 4–5 years, with 1.4 reproduction events in a
lifetime and a life span of up to 10 years (USFWS 2014). Given these life history characteristics, the
ongoing land use practices limit opportunities for California tiger salamanders to successfully
migrate and disperse between upland refugia habitat and aquatic breeding habitat.
This conclusion is consistent with previous California tiger salamander habitat assessments
conducted in or near portions of the Project study area. In the habitat assessment for the Solano 4
West project site, formerly the Collinsville Wind Project, Jennings (2009) determined that the
absence of suitable aquatic habitat on site and the lack of nearby California tiger salamander records
in both aquatic and upland habitats indicate that this species is not present. The 2017 California tiger
salamander habitat assessment conducted in Solano 4 West (AWE 2017b) concluded that despite
potentially suitable upland habitat present within the Project area, multiple barriers to California tiger
salamander movement/dispersal exist between the nearest known occurrences and the Project area
in the form of roads and developed habitat. These barriers include the multiple wind turbine access
roads and Birds Landing Road which would restrict California tiger salamander movements between
the nearest known CNDDB occurrences and the northernmost point of the Project area. Additional
wind turbine access roads as well as Montezuma Hills Road and Talbert Lane act restrict California
tiger salamander movement to the more southern portions of the Project area. The Sacramento River
forms a barrier to movement from the south and east, and Suisun Marsh a barrier from the west.
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Annual monitoring reports prepared for the neighboring Montezuma wetlands off-site also provide
information about habitat conditions for California tiger salamanders west of Collinsville Road. The
Montezuma Wetlands Restoration Project began in 2004 with the goal of converting 1,800 acres of
reclaimed tidelands into tidal and seasonal wetlands along the northeastern side of Montezuma
Slough over a 15-year period. Although biological monitoring efforts for special-status aquatic
species include surveys for listed branchiopods and amphibians, the California tiger salamander was
not included as a target species, and no evidence of recolonization by California tiger salamander
has been reported to date (Acta Environmental, Inc. 2015).
Any California tiger salamanders remaining in the Montezuma Hills are unlikely to breed successfully
under the adverse conditions that characterize this area. These adverse conditions include highly
disturbed uplands that continue to be subject to disturbing land use practices, limited upland refugia,
regular disruptions/barriers to dispersal, and habitat fragmentation. These conditions make
recruitment of future generations of salamanders unlikely. This conclusion is supported by eDNA
sampling, which did not detect the presence of California tiger salamanders in representative ponds
in the study area. As such, based on the ongoing land use practices, the Montezuma Hills likely
represents a population sink where California tiger salamander persistence is unlikely, and
recolonization is unlikely to be successful. For these reasons, California tiger salamander is not
expected to occur on the Project site.
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Appendix A. Solano Wind 4 Pond Index
Project
Component

Jennings
2009

Area West 2016

Area West 2017

Feature A

Phase IV-East

–

–

–

Feature B

Phase IV-East

–

–

–

Feature C

Phase IV-West

–

–

99

Feature D

Phase IV-West

"seasonal wetland"

–

32, 86, 92

Feature E

Phase IV-West

"seasonal wetland"

W-33, W-34, W-35

34, 33, 31, 19, 16, 4

Feature F

Phase IV-West

–

–

96

Feature G

Phase IV-West

–

–

96

Feature H

Phase IV-West

–

–

75

Feature I

Phase IV-West

–

W-22, W-24

22

Feature J

Phase IV-West

–

W-17, W-20, W-21

20, 21, 17, 25, 23

Feature K

Phase IV-West

–

–

74, 30, 29, 26, 27

Feature L

Phase IV-West

–

W-37

37, 15

Feature M

Phase IV-West

–

W-27

81, 82, 78, 76

Feature N

Phase IV-West

–

–

72

Feature O

Phase IV-West

–

W-15

–

Feature P

Phase IV-West

–

–

–

Feature Q

Phase IV-West

–

–

83

Feature R

Phase IV-West

–

W-18

–

Feature S

Phase IV-East

-

-

-

Feature 1

Phase IV-West

–

–

56

Feature 2

Phase IV-West

–

–

67

Feature 3

Phase IV-West

–

–

–

Feature 4

Homerun

–

–

41

Feature 5

Homerun

–

–

–

Feature 6

Homerun

"wetland drainage"

–

52/51/1/50

Feature 7

Homerun

–

–

–

Feature 8

Phase IV-East

–

–

–

Feature 9

Phase IV-East

–

–

–

Feature 10

Phase IV-East

–

–

–

Feature 11

Phase IV-East

–

–

–

Feature 12

Phase IV-East

–

–

56

Feature 13

Phase IV-West

–

–

67

Wetland Feature
On Site

On Site
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Appendix B. California Tiger Salamander Field Sampling Results
CTS
Detection

Sample
Date

CTS
Detection

Sample
Date

AECOM SWIV L1

ND

5/15/2018

AECOM SWIV 6A

ND

6/7/2018

AECOM SWIV L2

ND

5/15/2018

AECOM SWIV 6B

ND

6/7/2018

AECOM SWIV L3

ND

5/15/2018

AECOM SWIV 6C

ND

6/7/2018

AECOM SWIV L4

ND

5/15/2018

AECOM SWIV 6D

ND

6/7/2018

AECOM SWIV P1

ND

5/15/2018

eDNA Extraction Control 06/12/2018

ND

6/12/2018

AECOM SWIV P2

ND

5/15/2018

NTC (qPCR no Template Control)

ND

AECOM SWIV P3

ND

5/15/2018

Positive Control

AECOM SWIV P4

ND

5/15/2018

AECOM SWIV 13A

ND

6/7/2018

AECOM SWIV B1

ND

5/15/2018

AECOM SWIV 13B

ND

6/7/2018

AECOM SWIV B2

ND

5/15/2018

AECOM SWIV 4A

ND

6/7/2018

AECOM SWIV B3

ND

5/15/2018

AECOM SWIV 4B

ND

6/7/2018

AECOM SWIV B4

ND

5/15/2018

EDNA Extraction Control 06/18/2018

ND

6/18/2018

AECOM SWIV J1

ND

5/15/2018

NTC (qPCR no Template Control)

ND

AECOM SWIV J2

ND

5/15/2018

Positive Control

+

AECOM SWIV J3

ND

5/15/2018

AECOM SWIV K1

ND

7/3/2018

AECOM SWIV J4

ND

5/15/2018

AECOM SWIV K2

ND

7/3/2018

AECOM SWIV X1

ND

5/15/2018

AECOM SWIV Q1

ND

7/3/2018

AECOM SWIV X2

ND

5/15/2018

AECOM SWIV Q2

ND

7/3/2018

AECOM SWIV X3

+

5/15/2018

EXTRACTION CONTROL

ND

7/11/2018

AECOM SWIV X4

+

5/15/2018

NTC (qPCR no Template Control)

ND

AECOM SWIV N1

ND

5/15/2018

Positive Control

AECOM SWIV N2

ND

5/15/2018

AECOM SWIV N3

ND

5/15/2018

AECOM SWIV N4

ND

5/15/2018

eDNA Extraction Control 051718

ND

5/17/2018

eDNA Extraction Control 051818

ND

5/18/2018

NTC (qPCR no Template Control)

ND

Sample ID

Positive Control

+

Sample ID

+

+
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Appendix C. California Tiger Salamander eDNA Laboratory Metadata
sample_id
AECOM SWIV L1

cq_rep_1
0.00

cq_rep_2
0.00

cq_rep_3
0.00

avg_cq
0.00

Sample
Location
L1

Collection
Date
5/15/2018

CTS
Positive
0

Sample Type
Sterivex Filter

AECOM SWIV L3

0.00

0.00

0.00

0.00

L3

5/15/2018

0

Sterivex Filter

AECOM SWIV L2
AECOM SWIV L4

AECOM SWIV P1

AECOM SWIV P2
AECOM SWIV P3
AECOM SWIV P4

AECOM SWIV B1
AECOM SWIV B2
AECOM SWIV B3
AECOM SWIV B4
AECOM SWIV J1
AECOM SWIV J2
AECOM SWIV J3
AECOM SWIV J4

AECOM SWIV X1
AECOM SWIV X2

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

L2
L4

0.00

P1

0.00

P3

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

P2
P4

B1
B2
B3
B4
J1
J2
J3
J4

0.00

X1
X3

0.00

X2

AECOM SWIV X3

35.15

35.43

35.32

35.30

AECOM SWIV N1

0.00

0.00

0.00

0.00

N1

0.00

N3

AECOM SWIV X4

AECOM SWIV N2
AECOM SWIV N3
AECOM SWIV N4
AECOM SWIV 6A
AECOM SWIV 6B

AECOM SWIV 6C

AECOM SWIV 6D

AECOM SWIV 13A
AECOM SWIV 13B
AECOM SWIV 4A
AECOM SWIV 4B

AECOM SWIV K1
AECOM SWIV K2

AECOM SWIV Q1
AECOM SWIV Q2

33.36
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

34.10
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33.32
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33.59
0.00
0.00
0.00
0.00

X4

N2
N4
6A
6B

0.00

6C

0.00

13A

0.00

4A

0.00
0.00
0.00

6D

13B
4B

0.00

K1

0.00

Q1

0.00
0.00

K2

Q2

5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
5/15/2018
6/7/2018
6/7/2018
6/7/2018
6/7/2018
6/7/2018
6/7/2018
6/7/2018
6/7/2018
7/3/2018
7/3/2018
7/3/2018
7/3/2018

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter

Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Sterivex Filter
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
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APPENDIX D
Photos of Wetland Features

SMUD – Solano Wind 4

Photo 1: Wetland Feature B, a pool with shallow standing water; habitat suitability Moderate.

Photo 2: Wetland Feature I, a dry depression; habitat suitability Low.

D-1

SMUD – Solano Wind 4

Photo 3: Wetland Feature J, a pond with deep standing water; habitat suitability Good.

Photo 4: Wetland Feature K, a dry depression; habitat suitability Low.

D-2

SMUD – Solano Wind 4

Photo 5: Wetland Feature L, an alkali pool with standing water; habitat suitability Low.

Photo 6: Wetland Feature N, a pond with deep standing water; habitat suitability Good.

D-3

SMUD – Solano Wind 4

D-4

Photo 7: Wetland Feature P, a pool with shallow water, covered in algae; habitat suitability Moderate.

Photo 8: Wetland Feature Q, a dry depression with a salt layer on top of the soil; habitat suitability None.

SMUD – Solano Wind 4

Photo 9: Wetland Feature 4, a dry pool; habitat suitability Moderate.

Photo 10: Wetland Feature 5, a dry pool that is part of a creek; habitat suitability None.

D-5

SMUD – Solano Wind 4

Photo 11: Wetland Feature 6, a dry pool that is part of a creek; habitat suitability None.

Photo 12: Wetland Feature 13, a dry depression; habitat suitability Moderate.
______________
No photo available for Wetland Feature 3

D-6
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1.0 Introduction
The Sacramento Municipal Utility District (SMUD) is proposing to develop the Solano Phase IV
Wind Project (Project) in the Montezuma Hills in Solano County, California (Figure 1). Area
West Environmental, Inc. (AWE) conducted surveys to characterize vegetation communities and
aquatic habitat types to assess their potential to support California tiger salamander
(Ambystoma californiense) (CTS).

1.1

Project Location and Description

The Project is located immediately east of the community of Collinsville in Solano County,
California (Figure 1), specifically in portions of Sections 2, 22, 23, 24, 25, and 26; Township 3
North, and Range 1 East of the Antioch North and Bird’s Landing U.S. Geological Survey
(USGS) 7.5-minute quadrangle maps (Figure 2). Consisting of rolling hills characteristic of the
Montezuma Hills area, the Project area is bordered to the south by Stratton Lane, which is just
north of the Sacramento River, and to the north and east by existing SMUD wind energy
generating facilities (Solano Wind Phases 1, 2, and 3). Within the 1,172-acre Project area,
there are existing rows of wind turbines along the hilltops and ridgelines that are connected by
gravel roads.
The Project area also includes staging areas which are located within the adjacent SMUD wind
facilities, potential access road locations, energy collection systems (transmission lines), and a
SMUD substation located just north of Montezuma Hills Road (Figures 1 and 2). SMUD
proposes to replace existing wind turbines in the Project area. The Project would also include
construction of new access roads, meteorological towers, and a power collection system,
including a transmission line to the existing power substation.

Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project
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Figure 1. Project Vicinity
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Figure 2. Project Location
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2.0 Species Description
Information regarding the legal status, species description, habitat requirements, and life history
of CTS is provided below.

1.1

Legal Status

Due to population declines resulting primarily from habitat loss, the Central California Distinct
Population Segment (DPS) of CTS was federally listed as threatened under the federal
Endangered Species Act (ESA) on August 4, 2004 (U.S. Fish and Wildlife Service [USFWS]
2004). The species was state listed as threatened under the California ESA on August 19,
2010. The USFWS published a final rule to designate Critical Habitat for the Central DPS of
CTS on August 31, 2011. The nearest area of designated Critical habitat unit for CTS is located
approximately 7.8 miles north of the Project area.

1.2

Geographical Distribution

CTS is endemic to California. The historic range of this species is not well known because it
has been fragmented, but they were probably distributed throughout most of the Central Valley
where there was suitable vernal pool and grassland habitat, from Tulare County north to at least
Yolo County, and in the south coast ranges from San Luis Obispo County north to Monterey
Bay east of the Bay Area (Storer 1925). Isolated populations now occur in the Sacramento
Valley at Gray Lodge National Wildlife Refuge and near Dunnigan, California. Two other
populations have been isolated from the general range long enough that they may constitute
two unique species, one in Sonoma County near Santa Rosa, and another in Santa Barbara
County (Stebbins 2003, Stebbins and McGinnis 2012).

1.3

Species Description

The CTS is a large (75-125 millimeter snout to vent length) terrestrial salamander with a black
body dotted with yellow to white spots (Stebbins and McGinnis 2012). Undersurfaces are highly
variable in pattern, ranging from nearly uniform white or pale yellow to variegated white or pale
yellow and black (Jennings and Hayes 1994). Larval CTS are variable in coloration that ranges
from dark green with black spots in aquatic habitats with clear water to light gray or pink in
features with turbid water (Alvarez and Foster 2016). This appears to be an adaptation in order
to camouflage larvae from predators. Larval CTS are differentiated from adults by the presence
of external gills (as opposed to lungs) and a large tail fin that runs from the base of the neck to
the tip of the tail. As they metamorphose into adults, the tail fin and gills are absorbed, and the
larval coloration transitions to adult coloration.

Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project
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1.4

Habitat Requirements and Life History

CTS require both terrestrial and aquatic habitats in order to complete its life cycle. Adult
salamanders will breed within seasonal ponds and wetlands, and perennial ponds (Loredo and
Van Vuren 1996, Loredo at al. 1996). The CTS larvae develop within aquatic breeding habitat
and then during the dry season will move into the surrounding uplands, living underground in
fossorial mammalian burrows as metamorphosed juveniles and adults. Characteristic upland
habitat consists of annual grasslands, which are typically grazed by livestock. Upland habitat
must also contain mammal burrows or shrink-swell cracks that provide refugia, which is used
during the majority of their lifecycle (USFWS 2004).
The breeding period for CTS is generally December through February. Females lay eggs in the
water and attach the eggs to vegetation, twigs, debris, or in some cases, rocks (Stebbins and
McGinnis 2012). The eggs of CTS hatch in approximately 10 to 14 days. Although the larvae of
CTS can overwinter in appropriate habitats, the larval stage typically lasts between 3 and 6
months, and is largely dependent on the inundation period of the wetland (Alvarez 2004).
Therefore, for the purposes of this report, CTS aquatic habitat is defined as any seasonal body
of freshwater deeper than 12 inches that ponds, on average, for longer than 10 weeks.
Although perennial waterbodies, such as stockponds, can also contain CTS, they are also more
likely to contain predators such as fish, crayfish, and bullfrogs. CTS movements have been
recorded at distances of up to 1.24 miles (2 kilometers) between upland habitat and breeding
ponds (USFWS 2004). However, overland movements are significantly constrained by urban
development and freeways (USFWS 2003).

Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project
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3.0 Methods
The habitat assessment for CTS followed USFWS and California Department of Fish and
Wildlife’s (CDFW) Interim Guidance on Conducting Site Assessments and Field Surveys for
Determining Presence or a Negative Finding of the California Tiger Salamander (USFWS 2003).
The habitat assessment consisted of a pre-field assessment and a field assessment, as
described below.

2.1

Pre-field Analysis

Per the 2003 USFWS protocol, prior to conducting field habitat assessments, information
concerning occurrences for CTS within 3.1 miles (5 kilometer) radius of the Project area were
noted using information from the CDFW California Natural Diversity Data Base (CNDDB),
(Figure 3). Previous habitat assessments for portions of the Project area were also reviewed
(Jennings 2009a, 2009b, and 2010).
Current and historic aerial photographs (Google EarthTM) were analyzed for the presence of
potential aquatic features with potential to support larval CTS development. Historic images
were compared with one another to determine approximate hydroperiods of aquatic features
and the extent and/or presence of emergent vegetation. Aerial photographic interpretation was
also used to determine the current and historic extent of land use practices in the Project area,
specifically winter wheat (Triticum aestivum) cultivation.

2.2

Field Surveys

Biologists Mark Noyes and Jeff Alvarez conducted site visits on March 30 and 31, 2016. Offsite
habitats were further characterized by Mark Noyes on July 1, 2016. During the site visits,
vegetation communities within the Project area were mapped and characterized based on
dominant plant species, management practices (e.g., farming and grazing), and hydrology. The
Project area was investigated using meandering transects with an all-terrain vehicle, where
accessible, and on foot in steep areas or locations with limited access. Aquatic areas identified
during pre-field investigations including those mentioned in previous habitat assessments
(Jennings 2009a, Jennings 2009b, and Jennings 2010) were visited during the field surveys to
determine if they could provide potential habitat for CTS.
In addition, as part of concurrent CTS and California red-legged frog (Rana draytonii) habitat
assessments, additional aquatic features within 1.24 miles of the Project area were also
characterized (hereafter “Study area”). Off-site areas that were inaccessible where viewed with
binoculars from public roads to assess habitat suitability for CTS. All vegetation communities
were drawn on aerial photographs and later digitized using Geographic Information System
(GIS) software to calculate acreages. For some vegetation communities dominated by
hydrophytic plant species (i.e., wetlands), boundaries were mapped using Global Positioning
System (GPS) units with sub-meter accuracy.
Information obtained during the field visits included the size and maximum inundation depth of
aquatic features, substrate and vegetation characteristics, general hydrology, surrounding
Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project
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upland characteristics, species observations (including presence of predatory species), and
information regarding abundance and locations of aggregations of ground squirrel
(Spermophilus beecheyi) and Botta’s pocket gopher (Thomomys bottae) burrows. Aquatic
features that were not accessible but appeared to have sufficient hydroperiods to support CTS
larvae were considered potential habitat for CTS.

Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project
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Figure 3. California Tiger Salamander CNDDB Occurrences
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4.0 Results
3.1

Land Uses

The community of Collinsville is located in the southwest corner of the Study area, and lowdensity residential/rural development is present along the west side of Collinsville Road.
Scattered residences are present throughout the Study area, typically just outside the
boundaries of the large wind farms that comprise the majority of the Montezuma Hills area. The
wind farms contain large wind turbines connected by graveled access roads and associated
maintenance buildings and equipment yards.
Within the Project area, the open spaces between the wind turbines consist of wheat fields in
various stages of production (disked, planted, and fallow). In general, a wheat crop is a 15 – 18
month process repeated every three years. For fallow wheat fields, including the eastern half of
the Project area, wheat production had not occurred for at least 1 year, as evidenced by
remnant stalks of wheat from previous harvests. These areas were grazed by sheep, with most
grazing occurring along the hilltops and ridgelines, likely due to presence of the wind turbines,
which provided shade in an area largely devoid of trees.

3.2

General Site Conditions

The majority of the Study area is characterized by rolling hills typical of the Montezuma Hills
area. Bordered to the south by the Sacramento River Delta as it transitions into the Suisun Bay,
the southern portion of the Project area is fringed with a mix of freshwater and brackish
emergent marshes with some riparian tree cover, primarily consisting of willows (Salix sp.).
Despite the steep terrain, relatively few drainages are present, consisting entirely of ephemeral
drainages that convey water for short durations immediately following precipitation events.

3.3

CNDDB Occurrences

One CNDDB occurrence is within 3.1 miles of the Project area, CTS Occurrence #1037.
Recorded in 2007, this occurrence consists of a single adult mapped at a burrow within a
recently disked field for wheat production near a wind turbine. The area had until recently been
fallow. (CNDDB 2017)

3.4

Aquatic Habitat

Of the 99 aquatic features assessed within the Study area, 7 aquatic features were determined
to have potential to support larval CTS development (Figure 4, Table 1). Features 41, 54, 55,
and 57 were inaccessible during field surveys, and are assumed to provide potential aquatic
habitat to CTS based on suitable hydrology, as evidenced in aerial photographs (Figure 4).
Features 67 and 72, located just west of the Project area appeared to be seasonally-inundated
(evidenced by a lack of perennial hydrophytic plant species) freshwater features that pond for
sufficient durations to support larval CTS development. Feature 52, located just west of the
transmission line segment of the Project area appeared to be a perennial stockpond fed by a
well.
Although the feature is perennial, based on the presence of willows, tules
Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project
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(Schoenoplectus acutus), and cattails (Typha sp.), the likelihood of the presence of CTS
predators is low due to the relative isolation of this feature.
Within the Study area, the remaining 92 features were determined to not provide potential
aquatic habitat for CTS based on the presence of at least one of the following (Table 1):


Insufficient hydroperiod (less than 10 weeks);



Brackish water, evidenced by salt-tolerant hydrophytic plant species and/or salt crusts;



Ponding depths too shallow (<12 inches);



Probable presence of predators (e.g., fish), due to direct hydrologic connection to the
Sacramento River.

Previous studies conducted by Mark Jennings concluded that there were no suitable CTS
aquatic features within his survey area (Jennings 2009a, Jennings 2009b, Jennings 2010),
which overlaps with the current Study area for this report. The Jennings investigation included
extensive sampling of aquatic features along Collinsville Road and in the Montezuma Wetlands
Restoration area. During the study, no CTS were found (Jennings 2009a, Jennings 2009b,
Jennings 2010). The results of this report are consistent with the findings of Mark Jennings; no
suitable aquatic features were found within the overlapping study areas for both reports. The
features identified in this report as potential aquatic habitat are outside of the Jennings study
area.
The Shiloh IV Wind Project draft Habitat Conservation Plan designates four ponds
(corresponding aquatic feature 54, 55, 57, and 67 in this report) as potential aquatic habitat for
CTS (ICF International 2011). The draft Habitat Conservation Plan also designates a pond just
north of this report’s Study area as potential aquatic habitat, though this feature was not
observed or mapped for this report. The Solano Multispecies Habitat Conservation Plan
designates the entire Montezuma Hills area, south to the Sacramento River, as potential range
for CTS (Solano County Water Agency 2012).

Sacramento Municipal Utility District
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Figure 4. Potential CTS Habitat
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The characteristics of each aquatic feature that was assessed for CTS habitat suitability is
discussed in Table 1 below. Representative photographs are provided in Appendix A.
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Table 1. Aquatic Feature Characteristics
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Connected to River

Ponded Water <12
inches deep

Brackish

Hydroperiod <10
weeks

Unsuitable Characteristics1
Ponded Water >12
inches deep

Freshwater

Seasonally
Inundated

Feature #

Hydroperiod >10
weeks

Suitable Habitat
Characteristics1

Potential CTS
Habitat
(Yes/No)

61

X

X

X

X

No

62*

X

X

X

X

No

63

X

64

X
X

X

65*

X

X

66

X

X

X

67

X

X

X

68*
69*

X
X

70*

X

X
X

No
X

Yes

X
X

No
No

X
X

X

No

X

X
X

X

X
X

X

X
X

No

X

X

72

X

X

73*

X

X

X

X

No

74

X

X

X

X

No

75

X

X

X

X

No

X

No

77

X

No
Yes

X
X

X

78

X

X

79*

X

X

80*

X

X

81

X

X
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X

X

X
X

X

No

71*

76

X

No
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No
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X

No

No

X

No

X
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82
83

X

X

X

X

X

Connected to River

Ponded Water <12
inches deep

Brackish

Hydroperiod <10
weeks

Ponded Water >12
inches deep

Freshwater

Unsuitable Characteristics1

X

Potential CTS
Habitat
(Yes/No)

No

X

No

84*

X

X

X

No

85

X

X

X

No

86

X

87*

X

88

X

X

X
X

X

X

No

X

No

X

X

No

89*

X

X

X

X

No

90*

X

X

X

X

No

91*

X

X

X

X

No

92

X

X

X

X

No

93*

X

X

X

X

No

94*

X

X

X

X

No

95*

X

X

X

X

No

96

X

X

X

X

No

97*

X

X

X

X

No

98
99
1

Seasonally
Inundated

Feature #

Hydroperiod >10
weeks

Suitable Habitat
Characteristics1

X

X

X
X

X

X
X

X

X

No

X

No

See Section 2.4 for a description of CTS habitat requirements

* Feature not directly observed. Characteristics based on aerial interpretation, including water color (freshwater or
brackish), hydroperiod (historic images), proximity to other features (brackish features or Sacramento River), and
CNDDB records of freshwater or salt marsh dependent species (e.g. salt marsh harvest mouse [Reithrodontomys
raviventris]).
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3.5

Upland Habitats

Within the Project area, very few mammalian burrows that could provide underground refugia to
CTS were observed. Despite this, upland habitat to CTS within the Project area and Study area
was present in the form of soil cracks within disked and fallow wheat fields and matted
emergent marsh vegetation within features 1, 34, 46, 48, 49, 50, 51, and 92 within 1.24 miles of
suitable aquatic habitats (Figure 4). These features support perennial emergent marsh
vegetation (i.e., cattails and tule), despite ponding for relatively short durations. As a result,
adult CTS could burrow underneath the matted marsh vegetation, while the features are dry
during most of the year.
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5.0

Conclusions

Several aquatic features are present within the Project area and Study area that could provide
aquatic breeding habitat to CTS as presented in Table 1. The surrounding uplands within 1.24
miles of these aquatic habitats consist primarily of agricultural habitat in various stages of wheat
production, which may provide low quality upland habitat to CTS adults if burrows are present.
While disking related to wheat production lowers the likelihood of CTS utilizing these areas, the
single adult CTS was observed at a burrow site in a recently-disked field within 3.1 miles of the
Project area (CNDDB 2017).
Though potentially suitable upland habitat is present within the Project area, there are multiple
barriers to CTS movement/dispersal between the nearest known occurrences and the Project
area in the form of roads and developed habitat. Multiple wind turbine access roads and Birds
Landing Road act as barriers to movement between the nearest known CNDDB occurrence and
the northernmost point of the Project area. Additional wind turbine access roads as well as
Montezuma Hills Road and Talbert Lane act as barriers to movement to the more southern
portions of the Project area. While CTS could disperse across these roads, it is unlikely they
would disperse in numbers large enough to affect the breeding population (ICF International
2011). The Sacramento River forms a barrier to movement from the south and east, and
Suisun Marsh a barrier from the west.
Given the proximity of the Project to brackish aquatic features; proximity to the Sacramento
River (a presumed CTS barrier); existing barriers to movement and dispersal; and the location
of the Project on the edge of the species’ range, there is a low likelihood for CTS to occur within
the Study area.
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Appendix A. Representative Photographs

Appendix A. Representative Photographs

Photograph 1. Ponded portion of Aquatic
Feature 10 too shallow to support CTS (facing
south).
Taken on March 30, 2016.

Photograph 2. Fallow wheat fields
(agricultural) in the eastern portion of the
Project area, which could provide CTS upland
habitat (facing south).
Taken on March 30, 2016.

Photograph 3. Aquatic Feature 99 and the
Sacramento River (background) just south of
the Project area (facing south).
Taken on March 30, 2016.

Photograph 4. Shallow portion of emergent
marsh in Aquatic Feature 34, which is too
shallow for CTS.
Taken on March 30, 2016.

Photograph 5. Emergent marsh in Aquatic
Feature 92, which is too shallow to support
larval CTS, but the surrounding area could
provide upland habitat to adults (facing south).
Taken on March 30, 2016.

Photograph 6. Cultivated wheat fields
(foreground) and Feature 37, a brackish marsh
(background), which is ponded year-round
and is brackish, in the southern portion of the
Project area (facing west).
Taken on March 30, 2016.
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Appendix A. Representative Photographs

Photograph 7. Aquatic Feature 72, a seasonal
freshwater pool, is considered potential
aquatic CTS habitat (facing north).
Taken on March 30, 2016.

Photograph 8. Perennial swale habitat in
Aquatic Feature 1 in the northern portion of the
Project area is too shallow to support CTS
larvae, but could support adult CTS (facing
west).
Taken on March 30, 2016.

Photograph 9. Aquatic Feature 17 is too
shallow and brackish to support CTS.
Taken on March 30, 2016.

Photograph 10. Although Feature 52 is
perennially ponded, the relative isolation of the
feature reduces the likelihood of CTS
predators.
Taken on July 1, 2016.

Photograph 11. Due to its connection to the
Sacramento River, Aquatic Feature 88 is not
considered suitable habitat for CTS (facing
southeast).
Taken on March 30, 2016.

Photograph 12. Aquatic Feature 46 flowing
underneath Montezuma Hills Road is too
shallow to support CTS (facing east).
Taken on March 31, 2016.

A-2

Appendix A. Representative Photographs

Photograph 13. Aquatic Feature 67, a
seasonal freshwater feature is considered
potential aquatic CTS habitat (facing south).
Taken on March 31, 2016.

Photograph 14. Aquatic Feature 63, a
seasonal brackish feature (note salt-crusted
soil mounds), is not considered potential
aquatic CTS habitat (facing east).
Taken on March 31, 2016.
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1.0 Introduction
The Sacramento Municipal Utility District (SMUD) is proposing to develop the Solano Phase IV
Wind Project (Project) in the Montezuma Hills in Solano County, California (Figure 1). Area
West Environmental, Inc. (AWE) conducted surveys to characterize vegetation communities and
aquatic habitat types to assess their potential to support California red-legged frog (Rana
draytonii) (CRLF).

1.1

Project Location

The Project is located immediately east of the community of Collinsville in Solano County,
California (Figure 1), specifically in portions of Sections 2, 22, 23, 24, 25, and 26; Township 3
North, and Range 1 East of the Antioch North and Bird’s Landing U.S. Geological Survey
(USGS) 7.5-minute quadrangle maps (Figure 2). Consisting of rolling hills characteristic of the
Montezuma Hills, the Project area is bordered to the south by Stratton Lane, which is just north
of the Sacramento River, and to the north and east by existing SMUD wind energy generating
facilities (Solano Wind Phases 1, 2, and 3). Within the 1,172-acre Project area, there are
existing rows of wind turbines along the hilltops and ridgelines that are connected by gravel
roads.
The Project area also includes staging areas which are located within the adjacent SMUD wind
facilities, potential access road locations, energy collection systems (transmission lines), and a
SMUD substation located just north of Montezuma Hills Road (Figures 1 and 2). SMUD
proposes to replace existing wind turbines in the Project area. The Project would also include
construction of new access roads, meteorological towers, and a power collection system,
including a transmission line to the existing power substation.
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Figure 1. Project Vicinity
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Figure 2. Project Location
Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project

Page 3

California Red‐legged Frog Habitat Assessment
July 2017

2.0 Species Description
Information regarding the legal status, species description, habitat requirements, and life history
of CRLF is provided below.

2.1

Legal Status

CRLF was listed under the federal Endangered Species Act (ESA) on June 24, 1996 (U.S. Fish
and Wildlife Service [USFWS] 1996). The species is State listed as a species of special
concern by California Department of Fish and Wildlife (CDFW) (Thompson et al 2016). The
USFWS published a final rule to designate Critical Habitat for the CRLF on March 17, 2010.
The nearest Critical habitat unit for CRLF is located approximately 15.65 miles northwest of the
Project area.

2.2

Geographical Distribution

Historically, the range of CRLF extended to 46 counties throughout California, including areas of
the Central Valley floor, Sierra Nevadan foothills, and Coast Ranges. Historically, the species
extended as far north as Shasta County and down to Baja California in the southern end of its
range. (Jennings and Hayes 1994)
CRLF is currently found in 22 counties, with significant populations found in coastal drainages
between Point Reyes (Marin County) and Santa Barbara (Santa Barbara County) (Thompson et
al 2016). North and west of the Napa River, Petaluma River drainage, and Sonoma Creek in
Sonoma County, the species intergrades with northern red-legged frog (Rana aurora) in
Mendocino County (Hayes and Miyamoto 1984, Shaffer et al. 2004).
In the Sierra Nevada/Cascade mountain ranges, the species ranges from Shasta County to
Madera County (Jennings and Hayes 1994, Shaffer et al. 2004). They are largely absent from
the California Central Valley, which separates the Sierra Nevada from the Coast Range (Storer
1925, Thompson et al. 2016).

2.3

Species Description

Among the native frog species of the western United States, CRLF is the largest (Wright and
Wright 1949), measuring 1.5 to 5.1 inches in length (Stebbins 2003). Adult individuals are
characterized by prominent dorsolateral folds on their back region with spots that have light
centers (Stebbins 2003). Individual frogs typically have red or orange abdomens and hind legs,
with small black flecks and irregular dark blotches with brown, gray, olive or reddish indistinct
outlines across the dorsal surface. Larval body lengths range from 0.6 to 3.1 inches, with a
body background color of dark brown or olive green, to yellow with dark spots (Storer 1925).
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2.4

Habitat Requirements and Life History

CRLF habitat is characterized by riparian vegetation associated with relatively deep (>2.3 feet),
slow-moving water. Emergent and riparian vegetation requirements are highly variable and
include willow (Salix sp.), cattails (Typha sp.), and tules (Schoenoplectus sp.) providing
appropriate habitat (Jennings and Hayes 1994). Adults can be found in both ephemeral and
perennial streams and ponds, although stable populations require permanent freshwater
(salinity ≤ 4.5%) water sources for the larval life stage (Jennings and Hayes 1994). Riparian
vegetation and mammal burrows near water sources also provide refuge to estivating adults
(USFWS 1996). Adults may utilize mammal burrows, desiccation cracks on pond bottoms, or
dense vegetation and debris piles when aquatic breeding habitat dries (Alvarez 2004).
Adults breed from November through March, with females laying 500 to 5,000 eggs within large,
gelatinous egg masses attached to submergent or emergent vegetation (Alvarez et al. 2013).
Eggs hatch 6 to 14 days after deposition, with larvae undergoing metamorphosis 3.5 to 7
months after hatching, but occasionally over winter as larvae (Feller et al. 2001). Eggs and
larvae are intolerant of salinity, with egg mortality reaching 100 percent in water with salinity
levels greater than 4.5 parts per thousand (ppt), and larvae when exposed to salinity levels
higher than 7 ppt (USFWS 1996). Despite an intolerance to salinity levels higher than 4.5 ppt,
CRLF are able to utilize some brackish marshes that are not tidally-influenced (diked), when the
water column becomes stratified, forming a layer of freshwater below a layer of saline water. In
these instances, CRLF can lay eggs within the freshwater layer, which is subsequently used by
the larvae after the eggs hatch (J. Alvarez, pers. comm.).
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3.0 Methods
The habitat assessment for CRLF followed USFWS’ Revised Guidance on Site Assessments
and Field Surveys for the California Red-Legged Frog (USFWS 2005). The Habitat assessment
consisted of a pre-field assessment and a field assessment, as described below.

3.1

Pre-field Analysis

Prior to conducting field habitat assessments, information concerning occurrences for CRLF
near the Project area were noted using information from the CDFW California Natural Diversity
Data Base (CNDDB). Previous habitat assessments for portions of the Project area were also
reviewed (Jennings 2009a, 2009b, and 2010).
Per the USFWS 2005 protocol, current and historic aerial photographs (Google EarthTM) were
analyzed for the presence of potential aquatic features with potential to support CRLF
development in the Project area and within a 1-mile buffer of the Project area (Study area).
Historic images were compared with one another to determine approximate hydroperiods of
aquatic features and the extent and/or presence of emergent vegetation. Aerial photographic
interpretation was also used to determine the current and historic extent of land use practices in
the Project area, specifically winter wheat (Triticum aestivum) cultivation.

3.2

Field Surveys

Biologists Mark Noyes and Jeff Alvarez conducted site visits on March 30 and 31, 2016. Offsite
habitats were further characterized by Mark Noyes on July 1, 2016. During the site visits,
vegetation communities within the Project area were mapped and characterized based on
dominant plant species, management practices (e.g., farming and grazing), and hydrology. The
Project area was investigated using meandering transects with an all-terrain vehicle, where
accessible, and on foot in steep areas or locations with limited access. Aquatic areas identified
during pre-field investigations including those mentioned in previous habitat assessments
(Jennings 2009a, Jennings 2009b, and Jennings 2010) were also visited during the field
surveys to determine if they could provide potential habitat for CRLF. For some vegetation
communities dominated by hydrophytic plant species (i.e., wetlands), boundaries were mapped
using Global Positioning System units with sub-meter accuracy. Although all wetlands were
assessed for CRLF habitat (aquatic or dispersal), only freshwater ponds and streams within the
Project area (features with potential to support CRLF aquatic habitat) were further evaluated
using data forms from the 2005 USFWS as guidance.
In addition, as part of concurrent CRLF and California tiger salamander (Ambystoma
californiense) habitat assessments, additional aquatic features within 1 mile of the Project area
were also characterized. Off-site areas that were inaccessible were viewed with binoculars,
where possible, from public roads to assess habitat suitability for CRLF. All vegetation
communities were drawn on aerial photographs and later digitized using Geographic Information
System software to calculate acreages.
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Information obtained during the field visits included the size and maximum inundation depth of
aquatic features, substrate and vegetation characteristics, general hydrology, surrounding
upland characteristics, species observations (including presence of predatory species), and
information regarding abundance and locations of aggregations of ground squirrel
(Spermophilus beecheyi) and Botta’s pocket gopher (Thomomys bottae) burrows. Aquatic
features that were not accessible but appeared to have sufficient hydroperiods and salinity
levels to support CRLF tadpoles were considered potential aquatic breeding and refuge habitat
for CRLF.
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4.0 Results
4.1

Land Uses

The community of Collinsville is located in the southwest corner of the Study area, and lowdensity residential/rural development is present along the west side of Collinsville Road.
Scattered residences are present throughout the Study area, typically just outside the
boundaries of the large wind farms that are present throughout the area. The wind farms
contain large wind turbines connected by graveled access roads and associated maintenance
buildings and equipment yards.
Within the Project area, the open spaces between wind turbines consist of wheat fields in
various stages of production (disked, planted, and fallow). In general, a wheat crop is a 15 – 18
month process repeated every three years. For fallow wheat fields, including the eastern half of
the Project area, wheat production had not occurred for at least 1 year, as evidenced by
remnant stalks of wheat from previous harvests. These areas were grazed by sheep, with most
grazing occurring along the hilltops and ridgelines, likely due to presence of the wind turbines,
which provided shade in an area largely devoid of trees.

4.2

General Site Conditions

The majority of the Study area is characterized by rolling hills typical of the Montezuma Hills
area. Bordered to the south by the Sacramento River Delta as it transitions into the Suisun Bay,
the southern portion of the Project area is fringed with a mix of freshwater and brackish
emergent marshes with some riparian tree cover, primarily consisting of willows. Despite the
steep terrain, relatively few drainages are present, consisting entirely of ephemeral drainages
that convey water for short durations immediately following precipitation events.

4.3

CNDDB Occurrences

There are no CRLF occurrences within dispersal range (1 mile) of the Study area. The nearest
CNDDB occurrence is approximately 5.76 miles southwest of the Project area (CRLF
Occurrence #531) south of the City of Antioch in Contra Costa County. Recorded in 2002, this
occurrence consists of four adults observed within a shallow perennial stream. The Sacramento
River, considered a dispersal barrier, separates this occurrence from the Study area. The
nearest overland CNDDB occurrence is 15.65 miles northwest of the Project area (CRLF
Occurrence #306). A juvenile was observed in 1996, and a single adult observed in 2005. The
habitat consists of a permanent stock pond with native and introduced grazed grasses nearby.
Suisun Marsh, a likely barrier to dispersal and movement for CRLF, separates this occurrence
from the Study area. (CNDDB 2017)

4.4

Aquatic Habitat

Of the 99 aquatic features assessed within the Study area, 5 aquatic features were determined
to have potential to support CRLF larval development (Figure 3, Table 1). Of these features,
four were verified during field surveys and one was inaccessible. Of these five features, only
Sacramento Municipal Utility District
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one, Feature 21, is located within the Project area. Feature 21 is a diked brackish marsh that is
likely perennial, has a maximum depth of 2.5 feet, and could have a stratified water column that
could support CRLF larval development. Features 67 and 72 appear to be freshwater or slightly
brackish pools that appear to be several feet deep, lack emergent vegetation, and appear to
pond for at least 4 months of the year (as evidenced in Google EarthTM historic aerial
photographs). Based solely on Google EarthTM aerial photographs, Feature 57 appears to be a
freshwater feature that ponds long enough to provide CRLF aquatic breeding habitat. Feature
52, located just west of the transmission line segment of the Project area appeared to be a
perennial stock pond fed by a well. Although the feature is perennial, as evidenced by the
presence of willows, tules, and cattails, the likelihood of the presence of CRLF predators (e.g.
bullfrogs [Lithobates catesbeianus]) is low due to the relative isolation of this feature.
An additional 48 aquatic freshwater features potentially provide dispersal habitat for CRLF when
inundated with water, though the presence of water is unlikely during the dry season. Within the
Study area, the remaining 46 features were determined to not provide potential aquatic habitat
for CRLF based on the presence of at least one of the following (Table 1):


Insufficient hydroperiod (less than 12 weeks);



Brackish water, evidenced by salt-tolerant hydrophytic plant species and/or salt crusts
(deeper, diked brackish features could have stratified water columns containing
freshwater and would be available as CRLF aquatic habitat);



Shallow ponding depths (<12 inches);



Probable presence of predators (e.g., fish), due to direct hydrologic connection to the
Sacramento River.

The characteristics of each aquatic feature that was assessed for CRLF habitat suitability is
discussed in Table 1 below. Representative photographs are provided in Appendix A.
Supplemental habitat assessment data forms are provided in Appendix B.
Previous reports conducted by Mark Jennings concluded that there were no suitable aquatic
features within his survey area (Jennings 2009a, Jennings 2009b, Jennings 2010), which
overlaps with the current Study area for this report. The Jennings investigation included
extensive sampling of aquatic features along Collinsville Road and in the Montezuma Wetlands
Restoration area. During the study, no CRLF were found (Jennings 2009a, Jennings 2009b,
Jennings 2010). Jennings’ survey area was smaller than the Study area for this report and did
not include Feature 21 (classified as potential aquatic breeding habitat in this report).

4.5

Upland Habitats

Within the Project area, very few mammalian burrows that could provide underground refugia to
CRLF were observed. Despite this, upland habitat to CRLF within the Project area and Study
area was present in the form of soil cracks within disked and fallow wheat fields and matted
emergent marsh vegetation present in features 81, 82, 85, and 92, which support perennial
emergent marsh vegetation, despite ponding for relatively short durations. As a result, adult
CRLF could burrow underneath the matted marsh vegetation when the features are dry during
most of the year.
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Figure 3. Potential CRLF Habitat
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Table 1. Aquatic Feature Characteristics

Hydroperiod >12
weeks

Suitable Habitat
Characteristics1

Unsuitable
Characteristics1

Yes

No

3

X

X

Yes

No

4

X

X

Yes

No

5

X

X

X

Yes

No

6

X

X

X

Yes

No

7

X

X

X

Yes

No

8

X

X

X

Yes

No

X

Yes

No

9

X

X

Connected to
River

X

X

X

X

Ponded Water
<12 inches deep

X

2

Shallow or
Saline

No

Hydroperiod
<12weeks

Yes

X

Ponded Water
>12 inches deep

X

1

Riparian/
Emergent
Vegetation

Potential
Aquatic
Habitat
(Yes/No)

Freshwater or
Stratified
Brackish

Potential
Dispersal
Habitat
(Yes/No)

Feature
#

10

X

X

X

Yes

No

11

X

X

X

Yes

No

X

Yes

No

X

Yes

No

X

Yes

No

12

X

13
14

X
X

X

X

X

15

X

X

X

Yes

No

16

X

X

X

Yes

No

X

No

No

X

Yes

No

X

Yes

No

X

Yes

No

No

Yes

No

No

17
18

X
X

19

X
X

20

X

21

X

22

X

X

X

X
X

X

X

X
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23

X

X

24

X

X

Potential
Aquatic
Habitat
(Yes/No)

X

Yes

No

X

Yes

No

Connected to
River

Potential
Dispersal
Habitat
(Yes/No)

Ponded Water
<12 inches deep

Shallow or
Saline

Hydroperiod
<12weeks

Unsuitable
Characteristics1
Ponded Water
>12 inches deep

Riparian/
Emergent
Vegetation

Freshwater or
Stratified
Brackish

Feature
#

Hydroperiod >12
weeks

Suitable Habitat
Characteristics1

25

X

X

X

Yes

No

26

X

X

X

No

No

27

X

X

X

No

No

28

X

X

X

No

No

29

X

30

X

X

X

X

Yes

No

X

X

Yes

No

31

X

X

X

Yes

No

32

X

X

X

Yes

No

33

X

X

X

Yes

No

X

Yes

No

34

X

X

X

35

X

X

X

Yes

No

36

X

X

X

Yes

No

No

No

X

No

No

37

X

38

X
X

X
X

39*

X

X

X

X

Yes

No

40

X

X

X

X

Yes

No

41

X

X

X

Yes

No

42*

X

X

X

X

Yes

No

43

X

X

X

X

Yes

No

44

X

X

X

X

Yes

No
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45

X

X

Potential
Aquatic
Habitat
(Yes/No)

X

Yes

No

X

Yes

No

Connected to
River

Potential
Dispersal
Habitat
(Yes/No)

Ponded Water
<12 inches deep

Shallow or
Saline

Hydroperiod
<12weeks

Unsuitable
Characteristics1
Ponded Water
>12 inches deep

Riparian/
Emergent
Vegetation

Freshwater or
Stratified
Brackish

Feature
#

Hydroperiod >12
weeks

Suitable Habitat
Characteristics1

46

X

X

47*

X

X

X

No

No

48

X

X

X

No

No

49*

X

X

X

No

No

X

50

X

X

X

X

Yes

No

51

X

X

X

X

Yes

No

X

X

No

Yes

No

No

52

X

53

X

X

X

X

54*

X

X

X

No

No

55*

X

X

X

No

No

Yes

No

No

Yes

56*
57*

X
X

X

X

X

X

58

X

X

X

Yes

No

59*

X

X

X

No

No

60

X

X

X

No

No

61

X

X

X

No

No

62*

X

X

X

No

No

No

No

No

No

No

No

Yes

No

63

X

64

X
X

65*

X

66

X

X
X

X
X
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67

X
X

70*

Connected to
River

Ponded Water
<12 inches deep

Shallow or
Saline

X

68*
69*

Hydroperiod
<12weeks

X

Unsuitable
Characteristics1
Ponded Water
>12 inches deep

X

Riparian/
Emergent
Vegetation

Freshwater or
Stratified
Brackish

Feature
#

Hydroperiod >12
weeks

Suitable Habitat
Characteristics1

X
X

X
X

X
X

X
X

Yes

No

No

No

No

No

No

No

No

No

Yes

No

X

72

X

73*

X

X

X

No

No

74

X

X

X

No

No

75

X

X

X

No

No

X

No

No

No

No

No

No

Yes

No

X

Yes

No

X

76
77

X
X

X

Potential
Aquatic
Habitat
(Yes/No)

71*

X

X

Potential
Dispersal
Habitat
(Yes/No)

X

X

X

X

78

X

79*

X

80*

X

81

X

X

X

No

No

82

X

X

X

No

No

X

No

No

83

X

X

X
X

84*

X

X

No

No

85

X

X

No

No

Yes

No

No

No

No

No

86

X

X

87*
88

X
X

X
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Unsuitable
Characteristics1

X

No

No

90*

X

X

X

No

No

91*

X

X

X

No

No

X

X

X

Yes

No

93*

X

X

X

No

No

94*

X

X

X

No

No

95*

X

X

X

No

No

X

X

X

No

No

X

X

X

No

No

X

No

No

X

No

No

92

X

96

X

X

97*
98

X

99
1

X

X

X

X

Connected to
River

Ponded Water
<12 inches deep

X

Riparian/
Emergent
Vegetation

X

Freshwater or
Stratified
Brackish

Shallow or
Saline

Potential
Aquatic
Habitat
(Yes/No)

Hydroperiod
<12weeks

Potential
Dispersal
Habitat
(Yes/No)

89*

Feature
#

Ponded Water
>12 inches deep

Hydroperiod >12
weeks

Suitable Habitat
Characteristics1

X
X

X

See Section 2.4 for a description of CRLF habitat requirements

* Feature not directly observed. Characteristics based on aerial interpretation, including water color
(freshwater or brackish), hydroperiod (historic images), proximity to other features (brackish features or
Sacramento River), and CNDDB records of freshwater or salt marsh dependent species (e.g. salt
marsh harvest mouse [Reithrodontomys raviventris]).
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5.0

Conclusions

Several aquatic features are present within the Project area and Study area that could provide
aquatic habitat to CRLF (Table 1). The surrounding uplands within 1 mile of these aquatic
habitats consist primarily of agricultural habitat in various stages of wheat production, which
may provide low quality upland habitat to CRLF adults if refugia in the form of burrows, soil
cracks, and rocks are present to provide aestivation locations. Disking related to wheat
production lowers the likelihood of CRLF utilizing these areas, and the nearest overland CRLF
occurrence is approximately 15.65 miles away, northwest of Suisun Marsh. Suisun Marsh is
likely too saline for CRLF to access the Project area through and as a result may serve as a
dispersal barrier (CNDDB 2017). Given the proximity of the Project to brackish aquatic features
and the Sacramento River (likely CRLF barrier), and the distance from known species’
occurrences, there is a low likelihood for CRLF to occur within the Project area.
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Appendix A. Representative Site Photographs

Photograph 1. Ponded portion of Feature 10
could support CRLF dispersal habitat, but is
too shallow to support CRLF larval
development (facing south).
Taken on March 30, 2016.

Photograph 2. Fallow wheat fields
(agricultural) in the eastern portion of the
Project area, which could provide CRLF
upland habitat (facing south).
Taken on March 30, 2016.

Photograph 3. Feature 99, which is connected
to the Sacramento River (background) just
south of the Project area (facing south).
Taken on March 30, 2016.

Photograph 4. Shallow ponded portion of
Feature 34 provides potential dispersal habitat
for CRLF.
Taken on March 30, 2016.

Photograph 5. Emergent vegetation in Feature
92 could provide potential dispersal habitat for
CRLF, but not aquatic habitat, because it does
not pond for sufficient depths or durations to
support larval development (facing south).
Taken on March 30, 2016.

Photograph 6. Cultivated wheat fields
(foreground) and Feature 37, a brackish marsh
(background),that could support CRLF aquatic
breeding habitat, in the southern portion of the
Project area (facing west).
Taken on March 30, 2016.
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Appendix A. Representative Site Photographs

Photograph 7. Feature 72, a seasonal
freshwater pool, is considered potential
aquatic breeding habitat for CRLF (facing
north).
Taken on March 30, 2016.

Photograph 8. Feature 1 in the northern
portion of the Project area could support CRLF
dispersal (facing west).
Taken on March 30, 2016.

Photograph 9. Feature 17, which is too
shallow and brackish to support CRLF (facing
west).
Taken on March 30, 2016.

Photograph 10. Feature 52 is perennially
ponded, but the relative isolation of the feature
reduces the likelihood of CRLF predators,
increasing its suitability for CRLF aquatic
breeding habitat (facing southwest).
Taken on July 1, 2016.
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Appendix A. Representative Site Photographs

Photograph 11. Due to its connection to the
Sacramento River, Feature 88 is not
considered suitable habitat for CRLF (facing
southeast).
Taken on March 30, 2016.

Photograph 12. Feature 46 flowing underneath
Montezuma Hills Road could support CRLF
dispersal habitat (facing east).
Taken on March 31, 2016.

Photograph 13. Feature 67, a seasonal
freshwater feature is considered potential
aquatic breeding habitat for CRLF (facing
south).
Taken on March 31, 2016.

Photograph 14. Feature 63, a seasonal
brackish feature (note salt-crusted soil
mounds), is not considered potential CRLF
habitat (facing east).
Taken on March 31, 2016.
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1.0 Introduction
The Sacramento Municipal Utility District (SMUD) is proposing to develop the Solano Phase IV
Wind Project (Project) in the Montezuma Hills in Solano County, California (Figure 1). Area
West Environmental, Inc. (AWE) conducted surveys to characterize vegetation communities and
aquatic habitat types to assess their potential to support giant garter snake (Thamnophis gigas)
(GGS).

1.1

Project Location and Description

The Project is located immediately east of the community of Collinsville in Solano County,
California (Figure 1), specifically in portions of Sections 2, 22, 23, 24, 25, and 26; Township 3
North, and Range 1 East of the Antioch North and Bird’s Landing U.S. Geological Survey
(USGS) 7.5-minute quadrangle maps (Figure 2). Consisting of rolling hills characteristic of the
Montezuma Hills, the Project area is bordered to the south by Stratton Lane, which is just north
of the Sacramento River, and to the north and east by existing SMUD wind energy generating
facilities (Solano Wind Phases 1, 2, and 3). Within the 1,172-acre Project area, there are
existing rows of wind turbines along the hilltops and ridgelines that are connected by gravel
roads.
The Project area also includes staging areas which are located within the adjacent SMUD wind
facilities, potential access road locations, energy collection systems (transmission lines), and a
SMUD substation located just north of Montezuma Hills Road (Figures 1 and 2). SMUD
proposes to replace existing wind turbines in the Project area. The Project would also include
construction of new access roads, meteorological towers, and a power collection system,
including a transmission line to the existing power substation.
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Figure 1. Project Vicinity
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Figure 2. Project Location

Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project

Page 3

Giant Garter Snake Habitat Assessment
July 2017

2.0 Species Description
Information regarding the legal status, species description, habitat requirements, and life history
of GGS is provided below.

2.1

Legal Status

GGS was listed as threatened under the federal Endangered Species Act (ESA) on October 20,
1993 (U. S. Fish and Wildlife Service [USFWS] 1993). California listed the species as rare on
June 27, 1971, and reclassified it to threatened under the California ESA on October 2, 1980
(California Department of Fish and Wildlife 2016). Critical habitat has not been designated for
this species.

2.2

Geographical Distribution

GGS is a California endemic species that relies on marshes, sloughs, ponds, small lakes, mudbottom canals adjacent to rice fields, and occasionally slow streams on the valley floors of the
Sacramento and San Joaquin valleys of central California, typically below 400 feet (122 meters)
in elevation (Hansen and Brode 1980; USFWS 2012). Historically, GGS was found throughout
the Central Valley from Butte County south to Kern County (USFWS 2012).
The current distribution and abundance of GGS has been reduced significantly from historic
levels. Current known populations are scattered within the Central Valley from near Chico in
Butte County, south to the Mendota Wildlife Area in Fresno County, with a gap within the central
part of the central valley from southern San Joaquin County to Merced County. Current locality
records show that GGS are distributed in nine different isolated locations/populations associated
with historic flood basins, marshes, wetlands, and streams; Butte Basin, Colusa Basin, Sutter
Basin, American Basin, Yolo Basin, Cosumnes-Mokelumne Watershed, Delta Basin, San
Joaquin Basin, and Tulare Basin (USFWS 2015). Agriculture and flood control measures have
extirpated the species from the southern third of its range (USFWS 2015).
Additionally, the range of GGS in Solano County, based on only three known records (California
Natural Diversity Database [CNDDB] 2017), is confined to the eastern portion of the County.
The USGS conducted GGS surveys in 2004 at 15 locations most likely to support this species in
Solano County but none were found (Wylie et al. 2004). Based on GGS records from Solano
County and lack of recent observations it appears that GGS is very rare or possibly extirpated
from Solano County (Wylie et al. 2004).

2.3

Species Description

The GGS is one of the largest garter snakes, reaching an average total length of at least 162
centimeters (63.7 inches) (USFWS 2012). Once identified as a subspecies of the western
terrestrial garter snake (Thamnophis elegans), GGS was given the status of a full species in
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1987. The giant garter snake can be distinguished from the common garter snake (T. sirtalis)
and the western terrestrial garter snake by color pattern, scale numbers and/or size, and head
shape (USFWS 2015). The dorsal background color of GGS varies from brown to olive with a
cream, yellow, or orange dorsal stripe and two light-colored lateral stripes (USFWS 2015).
Some individuals have a checkered pattern of black spots between the dorsal and lateral
stripes. Background coloration, prominence of the checkered pattern, and the three yellow
stripes are individually and geographically variable (Hansen 1980).

2.4

Habitat Requirements and Life History

GGS is closely associated with emergent wetlands in the Central Valley, occurring in marshes;
sloughs; ponds; small lakes; and low-gradient waterways such as small streams, irrigation and
drainage canals, and rice fields (USFWS 2012, Stebbins and McGinnis 2012). USFWS 2015
Draft Recovery Plan for GGS (USFWS 2015) identifies the following three habitat components
that GGS are mostly associated with, which are further detailed below:
1) an aquatic component with protective emergent vegetative cover that will allow escape
and foraging habitat;
2) an upland component (grassy banks and openings in waterside vegetation) near the
aquatic habitat that can be used for basking and for summer shelter in burrows, and
3) an upland refugia component that will serve as over-wintering habitat.
Aquatic Component. GGS require aquatic habitat for foraging on prey (i.e. fish and
amphibians). The following are characteristics of high-quality aquatic habitat for GGS (USFWS
2015):


water present during the entire active season (March through November);



slow moving or static water flow with mud substrate;



presence of emergent and bankside vegetation that provides cover from predators and
may serve in thermoregulation (i.e. basking sites);



the absence of a continuous canopy of riparian vegetation;



available prey in the form of small amphibians and small fish;



the absence of large predatory fish; and



absence of recurrent inundation or flooding, or where flooding is probable the presence
of upland refugia.

Upland Component. While GGS is primarily an aquatic snake, during the active season they
utilize upland areas adjacent aquatic habitat (Hansen 1988; Brode and Hansen 1992; Wylie et
al. 2003, 2004). Upland habitat that is not typically inundated is used for basking, escape cover
to avoid predation, and as a retreat into mammal burrows and crevices in the soil during ecdysis
(shedding of skin) (Hansen and Brode 1993; Wylie et al. 2003). Wylie et. al. (1997) found that
GGS primarily stayed near the marsh edge, however GGS were observed using burrows as
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much as 164 feet (50 meters) away as retreats from hot weather during the summer. The
following are characteristics of high quality upland habitat for GGS (USFWS 2015):


availability of bankside vegetative cover, typically tule (Schoenoplectus sp.) or cattail
(Typha sp.), for cover from predators;



availability of permanent shelter, such as bankside cracks or crevices, holes, or small
mammal burrows; and



grazed using good management practices (not too much nested thatch and not
overgrazed).

Upland Winter Refugia Component. During the winter, GGS are in a lethargic state. During this
period, they over-winter in small mammal burrows and other soil and rock crevices located
along canal banks and marshes (Hansen and Brode 1993; Wylie et al. 1997; Wylie et al. 2003).
They do not typically over-winter where flooding occurs in channels with rapidly moving water
(USFWS 2015). Wylie et al. (1997) also found that over-wintering GGS are known to use
burrows as far as 656 to 820 feet (200 to 250 meters) from the edge of summer aquatic habitat.
GGS begin to mate soon after emergence from overwintering sites. The breeding season lasts
from March through May and resumes briefly in September (Hansen and Hansen 1990; USFWS
1999). Females give birth to live young from late July through early September. Brood size
averages 23 young but can range from 10 to 46 (Hansen and Hansen 1990). GGS then remain
active foraging and occasionally courting until the onset of cooler fall temperatures.
The diet of GGS consists mainly of aquatic prey such as small fish, tadpoles, and frogs (Hansen
1988; Stebbins and McGinnis 2012). Likely predators of GGS include bullfrog (Lithobates
catesbeianus), northern harrier (Circus cyaneus) and other hawks, egrets (Family Ardeidae),
great blue heron (Ardea herodias), raccoon (Procyon lotor), striped skunk (Mephitis mephitis),
and opossum (Didelphis virginiana).

Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project

Page 6

Giant Garter Snake Habitat Assessment
July 2017

3.0 Methods
There is no formal guidance on performing habitat assessments for GGS. This habitat
assessment consisted of pre-field assessment and field assessment components, as described
below.

3.1

Pre-field Analysis

Prior to conducting field habitat assessments, information regarding occurrences for GGS near
the Project area was gathered from the 2012 Giant Garter Snake 5-Year Review (USFWS
2012) and CNDDB 2017). Previous habitat assessments for portions of the Project area were
also reviewed (Jennings 2009a, 2009b, and 2010).
Current and historic aerial photographs (Google EarthTM) were analyzed for the presence of
potential aquatic features with potential to support GGS within the Project area and surrounding
200-foot buffer. Historic images were compared with one another to determine approximate
hydroperiods of aquatic features and the extent and/or presence of emergent vegetation. Aerial
photographic interpretation was also used to determine the current and historic extent of land
use practices in the Project area, specifically winter wheat (Triticum aestivum) cultivation.
The USFWS incorporated a standard of 200 feet of upland on each bank side of linear habitat
as suitable upland for GGS when assessing a project’s disturbance area (USFWS 1997, 2005).
Therefore, the 200-foot upland buffer has become standard in subsequent Biological Opinions
and impacts analyses, and is used as a standard in this assessment. Using this standard, all
aquatic features within 200 feet of the Project area were also characterized. The Project area
and surrounding 200-foot buffer is hereafter referred to as the Study area.

3.2

Field Surveys

AWE biologists Mark Noyes and Jeff Alvarez conducted site visits on March 30 and 31, 2016.
Offsite habitats were further characterized by Mark Noyes on July 1, 2016. During the site
visits, vegetation communities within the Project area were mapped and characterized based on
dominant plant species, management practices (e.g., farming and grazing), and hydrology. The
Study area was investigated using meandering transects with an all-terrain vehicle, where
accessible, and on foot in steep areas or locations with limited access. Areas that were
inaccessible where viewed with binoculars from public roads to assess habitat suitability for
GGS. Areas identified during pre-field investigations including those mentioned in previous
habitat assessments (Jennings 2009a, Jennings 2009b, and Jennings 2010) were visited during
the field surveys to determine if they could provide habitat for GGS.
All vegetation communities were drawn on aerial photographs and later digitized using
Geographic Information System software to calculate acreages.
For some vegetation
communities dominated by hydrophytic plant species (i.e., wetlands), boundaries were mapped
using Global Positioning System units with sub-meter accuracy.

Sacramento Municipal Utility District
Solano Wind Phase 4 Wind Project

Page 7

Giant Garter Snake Habitat Assessment
July 2017

Information obtained during the field visits included the size and approximate depth of aquatic
features, substrate and vegetation characteristics, general hydrology, surrounding upland
characteristics, species observations (including presence of predatory species), and information
regarding abundance and locations of aggregations of ground squirrel (Spermophilus beecheyi)
and Botta’s pocket gopher (Thomomys bottae) burrows. Aquatic features that were not
accessible but appeared to have sufficient hydroperiods to support GGS were considered
potential aquatic habitat.
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4.0 Results
4.1

Land Uses

The community of Collinsville is located just outside the southwest corner of the Study area, and
low-density residential/rural development is present along the west side of Collinsville Road.
Several residences are present within the Study area, typically just outside the boundaries of
the large wind farms that are present throughout the area. These areas contain large wind
turbines connected by graveled access roads and associated maintenance buildings and
equipment yards.
Within the Project area, the open spaces between the wind turbines consist of wheat fields in
various stages of production (disked, planted, and fallow). In general, a wheat crop is 1a 5 – 18
month process repeated every three years. For fallow wheat fields, including the eastern half of
the Project area, wheat production had not occurred for at least 1 year, as evidenced by
remnant stalks of wheat from previous harvests. These areas were grazed by sheep, with most
grazing occurring along the hilltops and ridgelines, likely due to presence of the wind turbines,
which provided shade in an area largely devoid of trees.
South of Stratton Lane, which generally serves as the southern boundary of the Project area,
vegetation appeared to be grazed at irregular intervals.

4.2

General Site Conditions

The majority of the Study area is characterized by rolling hills typical of the Montezuma Hills
area. Bordered to the south by the Sacramento River Delta as it transitions into the Suisun Bay,
the southern portion of the Project area is fringed with a mix of freshwater and brackish
emergent marshes with some riparian tree cover, primarily consisting of willows (Salix sp.).
Despite the steep terrain, relatively few drainages are present, consisting entirely of ephemeral
drainages that convey water for short durations immediately following precipitation events.

4.3

CNDDB Occurrences

There are six CNDDB occurrences of GGS within 5 miles of the Study area. The nearest
overland CNDDB occurrence is 2.6 miles west of the Study area (GGS Occurrence #358).
Recorded in 2010, this occurrence consists of a single adult observed along a graveled access
road located on the northern bank of Grizzly Slough near the junction with Montezuma Slough
(CNDDB 2017). The remaining five occurrences were observed on the southern bank of the
Sacramento River and on Sherman Island, across the river from the Study area (4.43 miles to
the east, 3.93 miles southwest, 3.88 miles southeast, 3.40 miles southeast, and 2.56 miles
southeast of the Study area).
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4.4

Aquatic Habitat

Of the 48 aquatic features assessed within the Study area, two aquatic features were
determined to provide potential aquatic habitat for GGS (Figure 4, Table 1). Features 46 and
47, located just south of the Project area, were identified as emergent marsh/open water
vegetation communities, as evidenced by the presence of willows, tules, and cattails. The
vegetation observed while in the field indicate predominantly freshwater habitat. These features
are perennial estuarine wetlands and have connectivity to the Sacramento River. Therefore,
there is sufficient water during the active summer season to supply cover and prey species
(small fish and amphibians) to support GGS.
Within the Study area, the remaining 46 features were determined to not provide potential
aquatic habitat for GGS based on the presence of at least one of the following characteristics
(Table 1):


insufficient hydroperiod (not lasting from March to November);



saline or brackish water, evidenced by salt-tolerant hydrophytic plant species and/or salt
crusts; and



no emergent or riparian vegetation.

The characteristics of each aquatic feature that was assessed for GGS habitat suitability is
discussed in Table 1 below. Representative photographs are provided in Appendix A.

4.5

Upland Habitats

Within the Study area, very few mammalian burrows were observed that could provide
underground refugia to GGS. Despite this, upland habitat to GGS within the Study area was
present in the form of soil cracks within disked and fallow wheat fields within 200 feet from
aquatic features 46 and 47 (Figure 3). These upland areas have potential to provide upland
habitat and may provide aestivation sites for GGS.
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Figure 3. Potential GGS Habitat
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Table 1. Aquatic Feature Characteristics
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5.0

Conclusions

No suitable GGS habitat is present within the Project area, however two aquatic features within
the Study area could provide potential aquatic habitat for GGS. Although the majority of the
uplands within the 200-foot buffer of these aquatic features are outside of the Project area, this
buffer does extend into two small portions of the Project area along its southern boundary.
GGS could occur within small portions of upland habitat near the southern boundary of the
Project area.
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Appendix A. Representative Photographs

Appendix A. Representative Photographs

Photograph 1. Ponded portion of ephemeral
drainage Feature 10, which has too short a
hydroperiod to provide GGS aquatic habitat
(facing south).
Taken on March 30, 2016.

Photograph 2. Aquatic Feature 47 and the
Sacrament River (background) just south of
the Project area, which could provide GGS
aquatic habitat (facing south).
Taken on March 30, 2016.

Photograph 3. Emergent marsh vegetation in
Aquatic Feature 45, which does not have a
long enough hydroperiod to provide GGS
aquatic habitat (facing south).
Taken on March 30, 2016.

Photograph 4. Cultivated wheat fields
(foreground) and brackish marsh
(background), which despite being ponded
year-round, is too saline to provide aquatic
habitat to GGS (facing southwest).
Taken on March 30, 2016.
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Executive Summary
This report was prepared to supplement the biological resources assessment for the Sacramento
Municipal Utility District’s (SMUD) Solano 4 Wind Project (Project) located within the
Montezuma Hills Wind Resource Area (MHWRA) in Solano County. Surveys were conducted
within a 10-mile radius of the Project to document bald eagle (Haliaeetus leucocephalus) and
golden eagle (Aquila chrysaetos) nesting activity. The surveys, conducted over three breeding
seasons between 2016 and 2018, included determining the status of previously reported eagle
nest sites and nesting territories, examining other potential nesting habitat for active nests,
reporting all eagle observations within the survey area, and documenting other raptor nests.
No eagles were observed at the four historic golden eagle nest sites within the MHWRA. The
most recent eagle activity reported at any of these nest sites was in 2012, and three have not had
reported activity since 2008. During the survey, three of the four sites were occupied by other
raptor species.
Although nesting activity could not be confirmed, each of the five golden eagle nesting
territories outside of the MHWRA but within the 10-mile survey radius were considered extant
due to incidental eagle observations and limited ability to confirm nest occupancy. Although
several juvenile bald eagles were observed in the MHWRA, no nesting bald eagles were
recorded and no bald eagles were observed in the vicinity of a previously-reported possible bald
eagle breeding territory on Grizzly Island.
A total of 58 active nests of other raptor species, including red-tailed hawk (Buteo jamaicensis),
Swainson’s hawk (Buteo swainsoni), white-tailed kite (Elanus leucurus), and great-horned owl
(Bubo virginianus); and common raven (Corvus corax) were documented during the survey.

Introduction
The Sacramento Municipal Utility District (SMUD) is proposing to develop the Solano 4
Wind Project (Project) in the Montezuma Hills Wind Resource Area (MHWRA) in Solano
County, California (Figure 1). SMUD is currently conducting resource assessments that will be
incorporated into the Environmental Impact Report prepared pursuant to the California
Environmental Quality Act (CEQA) and other related environmental documentation. Because
they are afforded protection under the federal Bald and Golden Eagle Protection Act, among
these is a survey of nesting golden eagles (Aquila chrysaetos) and bald eagles (Haliaeetus
leucocephalus) in the vicinity of the Project. Surveys for nesting eagles were conducted during
three breeding seasons between 2016 and 2018 following the U.S. Fish and Wildlife Service’s
(USFWS) Interim Golden Eagle Technical Guidance: Inventory and Monitoring Protocols; and
Other Recommendations in Support of Golden Eagle Management and Permit Issuance (Eagle
Guidance) (USFWS 2010). This report summarizes results of current nesting surveys and
historical eagle nesting within the survey area. The information presented in this report will be
used to assess potential eagle use of the Project area and will inform Project design to facilitate
minimizing or eliminating eagle mortality during operation of the Project.

Project Location and Description
The Project includes two non-contiguous subareas and an electrical distribution corridor that
connects them to the Russell Substation (Figure 2). The Solano 4 West subarea is located
immediately east of the community of Collinsville, specifically in portions of Sections 2, 22, 23,
24, 25, and 26; Township 3 North, and Range 1 East of the Antioch North and Bird’s Landing
U.S. Geological Survey 7.5-minute quadrangle maps (Figure 2). Consisting of rolling hills
characteristic of the Montezuma Hills, the Project area is bordered to the south by Stratton Lane,
which is just north of the Sacramento River, and to the north and east by existing SMUD wind
energy generating facilities (Solano Wind Phases 1, 2, and 3). There are 62 existing Kenetech
KCS 56 turbines within the 1,390-acre subarea, which will be removed and replaced with 12
Project turbines.
The Solano 4 East subarea is located approximately 3 miles northeast of the Solano 4 West
subarea in portions of Sections 4, 5, 8, and 9; Township 3 North, and Range 2 East of the
Antioch North and Bird’s Landing U.S. Geological Survey 7.5-minute quadrangle maps (Figure
2). Montezuma Hills Road extends north-south through the triangle-shaped subarea before
turning westward along the southwestern edge of the subarea. From its southwest corner, the
subarea extends for 2.2 miles southeast towards the Sacramento River. Rolling hill topography
is similar to Solano 4 West and consists of annual grasses used for seasonal livestock grazing.
Within the 881-acre Solano 4 East subarea there are 23 V-47 Vestas turbines, all of them west of
Montezuma Hills Road, which will be removed and replaced with 10 Project turbines spaced
throughout the Solano 4 East subarea.
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The Project area also includes staging areas, which are located within the adjacent SMUD wind
facilities, meteorological towers, gravel access roads, and energy collection systems
(underground distribution lines) that will connect to the Russell substation (Figure 2).

Methods
Agency coordination and field surveys at the Solano 4 site were conducted by Area West
Environmental, Inc. (AWE) in 2016 and 2017 (AWE 2017). In 2018 field surveys were
conducted by Estep Environmental Consulting. The following section provides details on the
pre-field research and survey methods conducted from 2016 through 2018.

Pre-field Assessment
Consistent with the Eagle Guidance (USFWS 2010), location data from previous eagle surveys
conducted within and surrounding the MHWRA along with other information sources were
reviewed for known locations of historic eagle nests, and included the following:
•
•
•
•
•
•
•
•
•
•
•
•

Raptor Nesting Survey Related to Wind Turbine Siting, Montezuma Hills (Howell and
DiDonato 1988);
Avian Use Monitoring Related to Wind Turbine Siting, Montezuma Hills (Howell et al
1988
Avian Use and Mortality Study, U.S. Windpower, Wind Energy Site Development,
Montezuma Hills (Howell et al 1991);
Wind turbine effects on avian activity, habitat use, and mortality in Altamont Pass and
Solano County Wind Resource Areas (Orloff and Flannery 1992);
Examination of Avian Use and Mortality at the Sacramento Municipal Utility District
Proposed Wind Energy Development Site, Montezuma Hills (Howell and Noone 1992);
Examination of Avian Use at the Sacramento Municipal Utility District Proposed Wind
Energy Development Site, Montezuma Hills (Howell and Noone 1994);
Avian Monitoring Study and Risk Assessment for the High Winds Power Project
(Kerlinger et al. 2001);
A Survey of Breeding Raptors in the Vicinity of the Montezuma Hills Wind Resource
Area (Hunt et al 2008);
Bald and Golden Eagle Survey Report for Proposed Collinsville Wind Project (Garcia
and Associates [GANDA] 2011);
Avian Use Study for the Collinsville Wind Power Project (Curry and Kerlinger, LLC
2011);
Avian and Bat Protection Plan for the Proposed Collinsville Wind Project (ICF
International 2011);
Bird and Bat Conservation Strategy for the Shiloh 4 Wind Project (ICF International
2012;
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•
•
•

Final Eagle Conservation Plan (for the) Solano Wind Project Phases 1, 2, and 3 (AECOM
2014; and
California Natural Diversity Database (CNDDB) (California Department of Fish and
Wildlife [CDFW] 2018).
eBird 2018 records (Sullivan et a. 2009) – online citizen-based bird observation network.

Eagle Guidance Survey Protocol
According to the Eagle Guidance (USFWS 2010), a 10-mile radius survey area should be
established around a project site to determine presence/absence, location, and status of eagle
nests. Two rounds of either aerial or ground-based surveys in a single season are required to
determine the status of an occupied nest. The first survey should be conducted during the time of
year when golden eagles are establishing nesting territories, which is generally during the winter
months (December through early February) in California. During the first survey, all known
eagle nests from previous seasons and all potential nesting locations (large trees, utility towers,
and cliffs) should be surveyed for the presence of potential eagle mating pairs establishing nest
territories. All previously-identified eagle nests should be surveyed for up to 4 hours at a distance
(between 300 and 1600 meters) to determine the occupancy status of each site. A second round
of surveys – conducted no less than 30 days after the first round and ideally when the young
would be more than 51 days old but not yet fledged – would then be conducted to determine the
nesting status of each occupied nesting territory.
If a nest is determined to be potentially occupied by a bald or golden eagle, the following
information would be collected during each round of surveys:
•
•
•
•
•
•

Date of observation(s);
Time of observation(s);
Weather during observation(s);
Name of observer(s);
Location of observation(s); and
Description of observation(s).

For each potential or occupied eagle nest, the following data would be recorded:
•
•
•
•
•

Status (Unknown; Vacant; Occupied-Number of eagles [laying or non-laying]; breeding
successful [chick observed to be ≥51 days-fledging]; breeding unsuccessful);
Location (decimal degree lat/long or Universal Transverse Mercator);
Elevation
Age class(es) of eagles observed;
Estimated nesting chronology (date clutch complete [with incubation behavior observed],
hatch date, fledge date, date failure first observed and/or confirmed, and number of young
at each visit ≥51 days);
3

•
•

Photographs (surrounding landscape and nest); and
Substrate (tree species, cliff, or structure).

Additional observations could also include:
•
•
•
•
•
•
•

Presence and description of bands, patagial tags, or telemetry unit;
Forage location;
Prey items;
Height of nest;
Additional nesting substrate information;
Aspect; and
Nearby nesting raptors.

Agency Coordination
Resource agency personnel and professionals from CDFW and USFWS were contacted with
regard to special-status species occurrence within the action area.
California Department of Fish and Wildlife
On March 8, 2016, SMUD sent a letter to Craig Weightman, Region 3 Environmental Program
Manager at the CDFW Bay Delta Region. The letter included a list of special-status species that
have potential to occur within the Project vicinity based on species lists from CNDDB and
USFWS. The letter asked if there are any additional special-status species that the CDFW
believes has potential to occur within the Project vicinity, or if there are species of local concern.
To date, no response has been received.
U.S. Fish and Wildlife Service
A letter was sent to Jan Knight, Deputy Field Supervisor at the USFWS Sacramento Fish &
Wildlife Office on March 8, 2016. The letter included a list of special-status species that have
potential to occur within the Project vicinity based on species lists from CNDDB and USFWS.
The letter asked if there are any additional federally listed species that the USFWS believes has
potential to occur within the Project vicinity, or if there are species of local concern. To date no
response has been received.
On March 31, 2016, Jose Bodipo-Memba and Ammon Rice of SMUD, Becky Rozumowicz with
AWE, and Bridget Canty with CH2M HILL had a conference call with Heather Beeler and
Robert Doster of the USFWS to discuss proposed eagle survey methods. During that call Ms.
Beeler stated that the USFWS would like early season surveys (December - February) to be
included in the methods in order to identify whether there is eagle breeding territory within the
Project area.
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On April 21, 2016, Becky Rozumowicz with AWE sent a follow up email concerning the March
31 conference call to Ms. Beeler and Mr. Doster with the USFWS. The email included a letter
outlining the proposed eagle survey methods for the Project. In addition, the letter requested
any additional information the USFWS may have on nesting eagles and territories, and
comments on the methods proposed. Resumes of proposed surveyors were also attached for
the USFWS’s approval. Mr. Doster responded via email on May 3, 2016 with approval of the
surveyors. Regarding the request for additional eagle nest data, Mr. Doster stated that the
USFWS did not have any further data beyond what was cited in the letter. He also agreed that
the proposed survey methods are appropriate. However, given that it was a little late in the
nesting season for 2016, Mr. Doster stated that the USFWS recommends considering doing a
second round of surveys, appropriately timed during the next nesting season.
No additional follow-up with the CDFW or USFWS was made prior to the 2018 surveys to
address any potential changes due to the addition of the Solano 4 East subarea because:
•
•

the expanded 10-mile radius survey area only included 1-2 miles north and east of the
Project area in the Central Valley and north Delta where there are no records of nesting
golden or bald eagles and nesting is not expected to occur; and
the 2018 surveys included an additional 3rd consecutive year survey of historic golden
eagle nests and other suitable nesting habitat within the MHWRA.

Field Surveys
The survey area was established by creating a 10-mile radius polygon measured from the
perimeter of the Project area (Figure 3). Surveys were conducted by driving all accessible roads
and walking as needed to access potential nesting areas. Using binoculars and spotting scope,
suitable nesting habitat was checked for the presence of nests and to record all observations of
golden and bald eagles within the survey area. Nesting occurrences of other raptor species were
also recorded.
To determine presence/absence of active eagle nests, occupied eagle breeding territories, and to
record eagle occurrences within the Project area, ground-based daytime surveys were conducted
within the 10-mile-radius survey area over the course of three breeding seasons from March
2016 to May 2018. Biologists Jeff Alvarez and Mark Noyes of AWE conducted surveys within
10 miles of the Solano 4 West subarea on March 30 and March 31, 2016 and continued by Jeff
Alvarez on April 2, 2016 and April 11, 2016. As part of the survey round, all accessible
potential nesting sites within the survey area were visited, with the exception of the portion of
Contra Costa County located south of the cities of Antioch and Pittsburg, where golden eagle
activity had been previously reported at three separate locations in 2011 (GANDA 2011) (Figure
3). Although nests were not confirmed, GANDA (2011) considered these to be breeding
territories. Survey effort in this area focused on the locations of these previously reported
territories, but all potential nesting habitat, which included large areas of oak woodland, was not
5
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Figure 3
Location of 10-Mile Radius Survey Area
around the Solano 4 Project Area, and Location
of Eagle Nests and Nesting Territories

surveyed. Access to the Potrero Hills nest site (Figure 3) was also limited. Surveys of this area
were conducted from Grizzly Island Road.
Surveys were again conducted within 10 miles of the Solano 4 West subarea on November 29
and December 30, 2016, and February 22, 2017.
The Solano 4 East subarea was added to the Project in late 2017, necessitating an expanded 10mile survey radius. This expansion added an additional 1 to 2 miles to the survey area east and
northeast of the original 10-mile radius survey area (Figure 3). Jim Estep of Estep
Environmental Consulting conducted surveys in the expanded area, rechecked activity at all
historic golden eagle nest sites within the MHWRA, and re-surveyed other potential nesting
habitat within the MHWRA on April 19, 24, and 26 and May 4, 2018. Other raptor nests within
the survey area were also identified and mapped.
Eagles were determined to not be utilizing previously-identified nests or nesting areas if:
•
•
•
•
•
•

The previously identified nest was no longer present and no other nest structures were
present,
The nest was present but damaged or not sufficiently intact to be used for nesting,
The nest was unoccupied and no golden eagles were observed in the vicinity of the nest,
A non-eagle raptor was visually observed siting on the nest,
A non-eagle raptor was observed showing territorial behavior above the nest, or
Calls from a non-eagle raptor were heard coming from the general nest location.

Results
Based on a review of numerous previous surveys conducted in and around the MHWRA since
1987, there are four historic golden eagle nesting territories identified from within the MHWRA.
Five additional golden eagle nesting territories and one bald eagle nesting territory have been
documented outside of the MHWRA but within the 10-mile survey radius (Figure 3).

Golden Eagle Activity Within the MHWRA
During the 2016 spring, 2016/17 winter, and 2018 spring surveys, no eagles were detected at any
of the previously identified golden eagle nests or other potential nesting areas within the
MHWRA (Table 1, Figure 3). All historic nests within the MHWRA are either no longer present
or only remnants of the previously-used nests are present.
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Masson Nest
The Masson nest was in a small eucalyptus grove approximately 1.2 miles south of State Route
12, just west of Olsen Road. The site, approximately 4 miles northwest of the Solano 4 East
subarea, is surrounded by open grazed grassland and periodically-cultivated grain fields with
other small eucalyptus groves nearby and within 500-600 feet of the nearest wind turbine.
Golden eagle nesting was first reported at this site in 2001 (Kerlinger et al. 2001), but activity at
this site has not been reported since then. Only remnants of the golden eagle nest are still
present. Red-tailed hawks (Buteo jamaicensis) were reported to occur at this site in 2011
(GANDA 2011). Red-tailed hawks also occupied this site during the 2016-2018 surveys (Table
1).
Callahan Nest
First reported in 1992 (Orloff and Flannery 1992), the Callahan nest was in a small eucalyptus
grove 0.5-miles southeast of Bird’s Landing Road and 1.25 miles east of Montezuma Hills Road.
Approximately 2.5 miles west of the Solano 4 East subarea, the site is surrounded by open
grazed grassland and periodically-cultivated grain fields and is within 800 feet of the nearest
wind turbine. The site was reportedly active in 2001 (Kerlinger et al. 2001) and several
subsequent years with the last nesting activity reported in 2007. A subadult was observed in the
area in 2010, but there were no signs of nesting activity and the golden eagle nest had
deteriorated. Swainson’s hawks (Buteo swainsoni) were reported nesting at this site from 2009
to 2011 (GANDA 2011). Swainson’s hawks also occupied this site during the 2016-2018
surveys (Table 1).
Currie Nests
The Currie site included two alternate nests within the same nesting territory. Approximately 0.4
miles from each other, both were in small eucalyptus groves near the intersection of Currie and
Emigh Roads. The site, approximately 1-mile northwest of the Solano 4 East subarea, is within a
similar landscape of grazed grassland and periodically-cultivated grain fields and is between
1,500 and 2,000 feet from the nearest wind turbine. The last reported golden eagle nesting at this
site was in 2005. GANDA (2011) reports that the golden eagle nests are no longer present and
red-tailed hawks have occupied the site in years prior to 2011. Red-tailed hawks and greathorned owls (Bubo virginianus) occupied these sites during the 2016-2018 surveys (Table 1).
Transmission Tower Nest
Located on a transmission tower near the Russell substation just north of Montezuma Hills Road
– and along the Project electrical distribution corridor – this nest was first documented in 2012
and given its close proximity may be an alternate nest within the Callahan territory. The nest
failed and golden eagle activity has not been reported at the site since then. The nest is no longer
present.
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Although no active nests were reported within the MHWRA, several eagle observations were
reported during the 2016-2018 surveys including:
•
•
•

A foraging adult golden eagle approximately 0.25 miles northeast of the Solano 4 West
subarea along Talbert Lane in spring 2016.
A subadult golden eagle interacting with a Swainson’s hawk above Birds Landing Road
just east of Birds Landing in spring 2018.
Juvenile bald eagles observed foraging with a group of turkey vultures (Cathartes aura)
and common crows (Corvus brachyrhynchos) just west of the Solano 4 West subarea on
March 31, 2016 and again on April 5, 2016.

Golden Eagle Nests/Nesting Territories Outside of the MHWRA but Within
the Survey Area
Meins Landing Nest
The Meins Landing nest is in a small eucalyptus grove about 0.25 miles east of the terminus of
Birds Landing Road near the east side of Grizzly Island approximately 5 miles northwest of the
Solano 4 West subarea (Figure 3). The nest was initially reported active in 2011 (GANDA
2011), but activity has not been confirmed since then. Golden eagle activity was not reported at
this site during the 2016-2018 surveys (Table 1). However, a nearby landowner and site
supervisor of the Montezuma Wetlands Restoration Project reports regular activity at this nest
site as recent as 2017 (Gollinger, Stan pers comm). Therefore, although confirmed to be inactive
in 2018, this site is conservatively considered potentially extant.
Potrero Hills Nest
This golden eagle nest is in a eucalyptus grove about 1,500 feet south of the Potrero Hills landfill
and approximately 10 miles northwest of the Project (Figure 3). Initially reported in 1995 (Jones
& Stokes 1995), the territory was reported active in 2007 and again in 2011 (GANDA 2011) but
nesting activity was not confirmed. Although no eagles were observed during 2016/17 surveys,
this site is conservatively considered potentially extant because nest occupancy could not be
confirmed due to limited access.
Nesting Territories South of Antioch/Pittsburg
Helicopter surveys conducted in 2011 (GANDA 2011) identified three golden eagle nesting
territories in the hills south of the cities of Antioch and Pittsburg (Figure 3):
•

Concord Naval Weapons Station Territory. The Concord Naval Weapons Station
territory is centered in the hills between the City of Pittsburg and the City of Concord,
approximately 9.5 miles southwest of the Solano 4 West subarea.
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•

Kirker Creek Territory. The Kirker Creek territory is centered in the hills southwest of
Antioch about 9 miles south of Solano 4 West subarea.

•

Black Diamond Mines Territory. The Black Diamond Mines territory is centered in the
Black Diamond Mines Regional Preserve in the hills south of Antioch about 9 miles
south of the Solano 4 West subarea.

Nests were not found for any of these territories in 2011, but the behavior of the birds indicated
potential nesting (GANDA 2011). Observations of three in-flight golden eagles were recorded in
this area during the 2016/17 surveys indicating potential nesting activity; however, active nests
were again not located. CNDDB (2018) also reports sightings in the general area, but no
information about confirmed nesting was found. With limited ability to confirm nest occupancy,
but with reports of activity and breeding behavior, each of these is therefore conservatively
considered an extant nesting territory.

Bald Eagle Nesting Territories Outside of the MHWRA but Within the
Survey Area
GANDA (2011) reported sightings of bald eagles in 2011 in the vicinity of Bradmoor Island and
Grizzly Island along the western edge and west of the MHWRA. Based on their flight pattern
and behavioral observations, they considered the possibility of a bald eagle breeding territory
centered on Grizzly Island approximately 4 to 5 miles west of the MHWRA and 6 to 7 miles
northwest of the Solano 4 West subarea. A nest was not confirmed. Although bald eagles have
been intermittently observed in and around the MHWRA, nesting has not been confirmed within
the 10-mile radius area. However, because an active nest, breeding behavior, or hatching-year
bald eagles have not been reported, this is considered an undetermined, unverified breeding
territory. Because adult bald eagles were not observed in the vicinity of the territory location on
Grizzly Island during 2016-2018 surveys, the territory is considered inactive during this
timeframe (Table 1).
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Table 1. Status of Golden and Bald Eagle Nesting Territories within 10-miles of the Project
Nest/Territory
Survey Period
Current Status
Location
Within the MHWRA
Spring 2016
Inactive
Masson GOEA
Winter 2016/17
Inactive
Nest
Spring 2018
Inactive
Spring 2016
Inactive
Curry East GOEA
Winter 2016/17
Inactive
Nest
Spring 2018
Inactive
Spring 2016
Inactive
Curry West GOEA
Winter 2016/17
Inactive
Nest
Spring 2018
Inactive
Spring 2016
Inactive
Callahan GOEA
Winter 2016/17
Inactive
Nest
Spring 2018
Inactive
Spring 2016
Inactive
Transmission
Winter 2016/17
Inactive
Tower GOEA Nest
Spring 2018
Inactive
Outside the MHWRA but Within the 10-Mile Radius
Spring 2016
Inactive
Meins Landing
Winter 2016/17
Possibly Active*
GOEA Nest
Spring 2018
Inactive
Spring 2016
No obs – extant
Potrero Hills
Winter 2016/17
No obs – extant
GOEA Nest
Spring 2018
Not surveyed
Spring 2016
Incidental obs - extant
Concord NWS
Winter 2016/17
Incidental obs - extant
GOEA Territory
Spring 2018
Not surveyed
Spring 2016
Incidental obs - extant
Kirker GOEA
Winter 2016/17
Incidental obs - extant
Territory
Spring 2018
Not surveyed
Spring
2016
Incidental
obs – extant
Black Diamond
Winter 2016/17
Incidental obs – extant
Mines GOEA
Territory
Spring 2018
Not surveyed
Grizzly Island
Spring 2016
Inactive
BAEA Territory
Winter 2016/17
Inactive
Spring 2018
Inactive

Other Species
Present
RTHA
RTHA
RTHA
GHOW
GHOW
RTHA
RTHA
RTHA
RTHA
SWHA
SWHA
SWHA
None
None
None
None
RTHA

Last Reported
Eagle Activity
2001
2005
2005
2007
2012

2011/2017*
2011
2011
2011
2011
2011

*landowner at the Meins nest reports nesting activity in 2017.
Source: AWE 2017; Estep Environmental Consulting April 19 and 24, 2018 surveys; GANDA 2011; Hunt et al. 2008; Kerlinger
et al. 2001
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Other Nesting Raptors Within the Survey Area
Other nesting raptors (and including common raven [Corvus corax]) were also recorded during
2018 surveys for nesting eagles. A total of 58 active non-eagle raptor and common raven nests
were found and their activity and locations are presented in Appendix A, Table A-1 and Figure 4.

Conclusions
No active eagle nests were found within the MHWRA during the 2016 – 2018 surveys. No
active eagle nests have been reported within the MHWRA since 2007 with the exception of the
Transmission Tower nest, which was active only in 2012. Due to the length of time since last
activity and the occupancy of the historic eagle nesting sites by other raptor species, these
historic golden eagle nesting territories are considered unlikely to be occupied in the future.
No eagle activity was observed in 2016 – 2018 at the Meins Landing golden eagle nesting area.
However, due to the possible recent activity reported by the landowner at the Meins Landing
site, this should be considered an extant golden eagle breeding territory that could become
occupied in future years.
The Potrero Hills golden eagle nesting area and the three golden eagle territories in the southern
end of the survey area south of the cities of Pittsburg and Antioch (Concord NWS, Kirker Creek,
and Black Diamond Mines territories) are also considered potentially extant because nest
occupancy could not be confirmed due to limited survey effort in that portion of the survey area.
Finally, there were no bald eagle observations made during the 2016 – 2018 surveys and no
information was found regarding possible bald eagle nesting activity at Grizzly Island. Although
there continue to be occasional reported occurrences of bald eagles in the area, including at
Grizzly Island in the vicinity of the presumed breeding territory (Sullivan et al 2009 – e-Bird
2018 records), bald eagle nesting activity in this area remains undetermined.

References
AECOM. 2014. Final Eagle Conservation Plan Solano Wind Project Phases 1, 2, and 3.
Prepared for SMUD. August 2014.
Area West Environmental, Inc. (AWE). 2017 (May). Eagle Survey Report, Solano County, CA.
Prepared for the Sacramento Municipal Utility District.
California Department of Fish and Wildlife. 2018. California Natural Diversity Database.
Available at: https://www.dfg.ca.gov/ biogeodata/cnddb/mapsanddata.asp. May 22, 2018.
11

Solano 4 Project

80

FAIRFIELD

TRAVIS
AIR FORCE BASE

MHWRA Boundary
10-Mile Radius
Survey Area
Red-Tailed Hawk Nest

12
113

Swainson’s Hawk Nest
Great-Horned Owl Nest
White-Tailed Kite Nest
Common Raven Nest

RIO VISTA

Ri

ve

r

12

un

Sa

Bay

c

en

to
160

R.

Suis

m
ra

a
Jo
4

qu

in

San

PITTSBURG
ANTIOCH

0

1

NORTH
2

3

4

5

Miles

06/05/2018

CONCORD

SOURCE: Estep Environmental Consulting April 19, 24, 26, and May 4, 2018 surveys.

Figure 4
Location of 10-Mile Radius Survey Area
around the Solano 4 Project Area, and Location
of Non-Eagle Raptor and Common Raven Nests

Curry & Kerlinger, LLC. 2011. Avian Use Study Collinsville Wind Power Project, Solano
County, California. Prepared for Pacific Gas & Electric Company. March 2011.
GANDA. 2011. Bald and Golden Eagle Survey Report for Proposed Collinsville Wind Project.
Prepared for Pacific Gas & Electric Company. June 2011.
Gollinger, Stan. Landowner/resident, site supervisor for Montezuma Wetlands, LLC. Personal
Communication. Onsite field meeting with Jim Estep on April 26, 2018.
Hunt, T.L., A.A. Hasch, C. Wilkerson, Z. Smith and B. Fischer. 2008. A survey of breeding
raptors in the vicinity of the Montezuma Hills Wind Resource Area. Prepared for Curry and
Kerlinger, LLC.
Howell, J. A., J. J. Keane, and J. E. DiDonato. 1988. Avian Use Monitoring Related to Wind
Turbine Siting, Montezuma Hills, Solano County, CA. Prepared for Solano County
Department of Environmental Management, Fairfield, CA.
Howell, J.A., J. Noone, and C. Wardner. 1991. Avian Use and Mortality Study; U.S.
Windpower Wind Energy Development Site, Montezuma Hills, Solano County, CA. Postconstruction Spring, 1990 to Spring 1991. Prepared for Solano County Department of
Environmental Management, Fairfield, CA.
Howell, J. A. and J. Noone. 1992. Examination of Avian Use and Mortality at a U.S. Windpower
Wind Energy Development Site, Montezuma Hills, Solano County, CA. Final Report.
Prepared for Solano County Department of Environmental Management, Fairfield, CA.
Howell, J.A. and J.E DiDonato. 1988. Raptor Nesting Survey Related to Wind Turbine Siting,
Montezuma Hills, Solano County, California, Spring 1988. Prepared for Solano County
Department of Environmental Management, Fairfield, CA.
Howell, J. A., and J. Noone. 1992. Examination of Avian Use and Mortality at a U.S.
Windpower Wind Energy Development Site, Montezuma Hills, Solano County, CA. Final
Report. Prepared for Solano County Department of Environmental Mgmt., Fairfield, CA.
Howell, J.A. and J. Noone. 1994. Examination of Avian Use at the Sacramento Municipal
Utility District Proposed Wind Energy Development Site, Montezuma Hills, Solano County,
California. Prepared for Kenetech Windpower, San Francisco, CA.
Hunt, T.L., A.A. Hasch, C. Wilkerson, Z. Smith and B. Fischer. 2008. A survey of breeding
raptors in the vicinity of the Montezuma Hills Wind Resource Area. Prepared for Curry and
Kerlinger, LLC.

12

ICF International. 2011. Avian and Bat Protection Plan for the Proposed Collinsville Wind
Project. Prepared for Pacific Gas & Electric Company. September 2011.
ICF International. 2012. Bird and Bat Conservation Strategy for the Shiloh 4 Wind Project.
Prepared for Shiloh 4 Wind Project LLC. August 2012.
Jones & Stokes Associates, Inc. October 26, 1995. Draft Solano Garbage Company
Landfill/Potrero Hills Landfill, Inc. Landfill Combined Environmental Impact Report.
Prepared for Solano County Department of Environmental Management.
Kerlinger, P., R. Curry, and L. Culp. 2001. Avian Monitoring Study and Risk Assessment for
the High Winds Power Project. Prepared for FPL Energy.
Orloff, S. and A. Flannery. 1992. Wind turbine effects on avian activity, habitat use, and
mortality in Altamont Pass and Solano County Wind Resource Areas. California Energy
Commission Report P700-92-001, Sacramento, CA.
Sullivan, B.L., C.L. Wood, M.J. Iliff, R.E. Bonney, D. Fink, and S. Kelling. 2009. eBird: a
citizen-based bird observation network in the biological sciences. Biological Conservation
142: 2282-2292.
USFWS. 2010. Interim Golden Eagle Technical Guidance: Inventory and Monitoring Protocols;
and Other Recommendations in Support of Golden Eagle Management and Permit
Issuance. February 2010.

13

Appendix A. Other Nesting Raptors
Table A-2. Other Nesting Raptors within the 10-mile Radius Survey Area
Species

Location

Red-tailed hawk

800 feet west of Toland Ln, 0.9
mi south SMUD shop
Dinkel Spiel Rd, east of
Collinsville Rd
0.5 mi So of hwy12 and 0.2 mi
east of Currie Rd
South side of Emigh Rd, 0.3 mi
SW of Currie Rd.
Emigh Rd, 0.15 mi east of
Currie Rd.
0.4 mi So of Emigh Rd, 0.2 mi
west of Azevedo Rd
west side of Shiloh Rd, 1.8 mi
south of Little Honker Bay Rd
500 ft west of W Brannan Is Rd
and Jackson Slough Rd
easternmost Twitchell Is. – seen
from W Brannan Is. Rd
Korth’s Marina on W Brannan
Island Rd
0.3 mi east of Jepson Prairie Rd,
1.3 mi south of Hwy 113
0.45 mi east of Jepson Prairie
Road, 1.5 mi south of Hwy 113
0.2 mi west of the south end of
Jepson Prairie Rd
east side of Goose Haven Rd, 1
mi south of Creek Rd
south of Flannery Rd, 1 mile
west of Hwy 113
west side of Hwy 113, 0.25 mi
south of McCormack Rd
0.4 mi east of Hwy113, 0.5 mi
north of McCormack Rd
0.4 mi No of Robinson Rd, 0.4
mi E of homestead site
southeast of Robinson Rd and
Hwy 113
Collinsville Rd at Fire Truck Rd,
1 mi north of Collinsville
No side of Bird’s Landing Rd,
0.5 mi east of Bird’s Landing
SR84 around the bend from Ryer
Island Ferry
Masson GOEA site west of
Olsen Road

Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk
Red-tailed hawk

GPS
coordinates

38.100989 N
121.758684W
38.121937 N
121/882345 W
38.176518 N
121.775137 W
38.153997 N
121.783863 W
38.157342 N
121.776079 W
38.156188 N
121.746541 W
38.157968 N
121.889765 W
38.118315 N
121.630008 W
38.106928 N
121.614994 W
38.100383 N
121.572003 W
38.266192 N
121.818143 W
38.263601 N
121.815708 W
38.258235 N
121.828802 W
38.225095 N
121.842257 W
38.210199 N
121.824480 W
38.194534 N
121.806589 W
38.205362 N
121.798146 W
38.224606 N
121.778244 W
38.236871 N
121.797452 W
38.090689 N
121.854554 W
38.134190 N
121.861427 W
38.184369 N
121.653810 W
38.165417 N
121.849140 W

Nesting Habitat

Nest Substrate

Transmission line
tower
Eucalyptus grove

Tower

Eucalyptus grove

Eucalyptus

Eucalyptus grove

Eucalyptus

Eucalyptus grove

Eucalyptus

Riparian

Willow

Eucalyptus grove

Eucalyptus

Riparian

Willow

Riparian

Cottonwood

Eucalyptus grove

Eucalyptus

Transmission line
tower
Transmission line
tower
Eucalyptus tree
row
Eucalyptus tree
row
Eucalyptus tree
row
Roadside tree

Tower

Isolated tree

Willow

Eucalyptus tree
row
Isolated tree

Eucalyptus

Eucalyptus tree
row
Eucalyptus grove

Eucalyptus

Tree row

Ornamental pine

Eucalyptus grove

Eucalyptus

Eucalyptus

Tower
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

Eucalyptus

Eucalyptus
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Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Great-horned owl
Great-horned owl
Great-horned owl
Great-horned owl
Great-horned owl
Great-horned owl
White-tailed kite
Common Raven

West side of Amerada Rd, 400-ft
north of Emigh Rd
Birds Landing, just south of
Birds Landing Road
W side of Twitchell Is. Ferry Rd,
.4mi S of W Twitchell Is Rd
Near Korth’s Marina on W
Brannan Island Rd
Terminous Road, 0.4 miles from
Hwy 12 intersection
0.4 miles south of Hwy 113, 600
feet west of Jepson Prairie Road
Just north of Hwy 12 along Hwy
113
Northwest corner of McCormack
Rd and Canright Rd
0.8 mi east of Liberty Island Rd,
1.3 mi north of McCormack Rd
Northwest of Airport Rd and St
Francis Rd, Rio Vista
South side of Flannery Rd, 0.6
mi east of Hwy 113
Northwest of Flannery Rd and
Robinson Rd
South of Robinson Rd, 0.4 mi
east of homestead site
Homestead site along Robinson
Rd
Sacramento River, just upstream
from Isleton
0.5 miles north of Grand Island
Road
North side of Grand Island Road
across river from Ida Island
300 feet northwest of SR84
along Minors Slough
200 feet north of SR84 (East
Ryer Road)
Callahan GOEA site, east of
Birds Landing Road
East side of Toland Ln, 800 ft
north of Sacramento River
South of Birds Landing Rd, east
of Collinsville Rd
South of Flannery Rd, 1 mile
west of Hwy 113
200 feet west of Grand Island
Road
So side of Lambie Rd, 1 mile
east of SR 12
0.65 mi east of Collinsville Rd,
on north side Stratton Lane
West side of W Brannon Is Road
near Korth’s marina
North of Toland ln, east of

38.162244 N
121.731959 W
38.132020 N
121.868309 W
38.111533 N
121651476 W
38.105878 N
121.575580 W
38.133385 N
121.593127 W
38.279756 N
121.825714 W
38.185593 N
121.806871 W
38198648 N
121750957 W
38.216250 N
121.697977 W
38.174114 N
121.683285 W
38.212519 N
121.794895 W
38.216680 N
121.762614 W
38.218886 N
121.778451 W
38.220768 N
121.788782 W
38.172558 N
121.592218 W
38.177934 N
121.629870 W
38.173452 N
121.637519 W
38.233310 N
121.668987 W
38.195361 N
121.625159 W
38.133668 N
121.822520 W
38.090274 N
121.750286 W
38.129472 N
121.879673 W
38.212011 N
121.824463 W
38.180462 N
121.648300 W
38.219053 N
121.869497 W
38083375 N
121.838292 W
38.108908 N
121580011 W
38.116133 N

Eucalyptus grove

Eucalyptus

Eucalyptus

Eucalyptus

Riparian

Willow

Tree row

Cottonwood

Tree row

Cottonwood

Isolated tree

Eucalyptus

Eucalyptus grove

Eucalyptus

Eucalyptus grove

Eucalyptus

Riparian

Willow

Riparian

Willow

Roadside tree

Eucalyptus

Eucalyptus grove

Eucalyptus

Loose grove of
eucalyptus trees
Loose grove of
eucalyptus trees
Tree row along
river
Isolated tree

Eucalyptus

Roadside tree

Valley oak

Riparian

Willow

Tree row

Cottonwood

Eucalyptus grove

Eucalyptus

Eucalyptus grove

Eucalyptus

Isolated tree

Eucalyptus

Tree row

Eucalyptus

Riparian

Willow

Eucalyptus grove

Eucalyptus

Eucalyptus grove

Eucalyptus

Tree row

Willow

Transmission line

Tower

Eucalyptus
Eucalyptus
Willow
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Common Raven
Common Raven
Common Raven
Common Raven
Common Raven
Common Raven
Common Raven
Common Raven

Montezuma Hills Rd
West of Toland ln, 0.5 mi
southeast of SMUD shop
West of Toland ln, 1.2 mi south
of SMUD shop
0.5 mi west of Azevedo Rd, just
south of Emigh Rd
Russell substation – north of
Montezuma Hills Road
200 feet east of Jepson Prairie
Road, 1 mile south of Hwy 113
0.24 mi west of Jepson Prairie
Rd, 0.6 mi south of Hwy 113
South of Creed Road, 1 mile
west of Hwy 113
200 feet east of SR84 at the Ryer
Island Ferry

121.757845 W
38.107581 N
121.758312 W
38.097188 N
121.758921 W
38.160286 N
121.750413 W
38.122048 N
121.827693 W
38.271543 N
121.823248 W
38.276748 N
121.829742 W
38.241003 N
121.823956 W
38.186992 N
121.657691 W

tower
Transmission line
tower
Transmission line
tower
Transmission line
tower
Transmission line
tower
Transmission line
tower
Transmission line
tower
Transmission line
tower
Transmission line
tower

Tower
Tower
Tower
Tower
Tower
Tower
Tower
Tower

Source: Surveys conducted by Estep Environmental Consulting April 19, 24, and 26 and May 4, 2018
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Executive Summary
This report was prepared to supplement the biological resources assessment for the Sacramento
Municipal Utility District’s Solano 4 Wind Project (Project), located within the Montezuma Hills
Wind Resource Area (MHWRA) in Solano County. Because some bird species are susceptible to
collision mortality from operating wind turbines, determining species composition, abundance,
and distribution within and around a project can be useful in assessing potential risk. This
summary was prepared to provide a baseline of avian use of the MHWRA in development of the
impact analysis for the Project.
Since the late 1980s, avian use and abundance information has been collected from the
MHWRA. Most of these studies have been related to development of individual wind energy
projects and were conducted to determine potential impacts of projects and assist in the siting of
wind turbines to minimize impacts. A substantial amount of avian information is available in a
database for the MHWRA, some collected during the initial wind energy development from the
late 1980s to mid-1990s, but mostly from more recent wind energy projects since 2000. These
avian studies included two survey efforts that directly overlapped the Project area and three
surveys that partially overlapped it. The database provides information on avian abundance,
spatial and temporal distribution, and rates of occurrence from the entire MHWRA. These data
are analyzed and summarized in this report to provide an overview of avian use and abundance
in the MHWRA and the Project area.
The results of survey efforts since 2000, including overall abundance, seasonal differences, and
rates of occurrence, generally have been consistent among all project surveys. Blackbird species
have been by far the most abundant group, followed by a variety of other small passerines.
Waterfowl, shorebirds, and other water birds have occurred infrequently because of the overall
lack of water-bird habitat in the MHWRA. Water-bird detections mostly have been fly-overs as
birds moved through the MHWRA to neighboring wetland habitats, such as the Suisun Marsh.
Several raptor species have occurred with regularity, but at much lower occurrence rates than
blackbirds and other small passerine species. The most commonly recorded raptors have been the
four year-round breeding resident species: American kestrel (Falco sparverius), red-tailed hawk
(Buteo jamaicensis), northern harrier (Circus cyaneus), and turkey vulture (Cathartes aura).
In addition to conducting standardized bird point count surveys, most of the survey efforts also
have included breeding raptor surveys. Several larger regional raptors surveys have focused on
golden eagles (Aquila chrysaetos), and this also has provided information on other nesting
raptors in and around the MHWRA. Although nesting habitat for tree-nesting raptors is scarce in
the MHWRA, most available habitat is occupied by red-tailed hawks, American kestrels,
Swainson’s hawks (Buteo swainsoni), and great-horned owls (Bubo virginianus). Four historical
golden eagle nesting territories also are in the MHWRA; however, none has been occupied since
2012. These sites have become occupied by other species, particularly red-tailed hawk and great
horned owl.

Seventeen special-status bird species have been recorded in the MHWRA. The most common of
these is the State-listed tricolored blackbird (Agelaius tricolor). Otherwise, as a group, raptors
are the most commonly observed special-status species, particularly golden eagle, northern
harrier, and Swainson’s hawk.
Generally, avian species composition and use in the Project area is expected to be consistent with
the overall results from all the surveys that have been conducted in the MHWRA since 2000.
The database provides sufficient information to assess relative avian abundance and use of the
Project area and the MHWRA, and to evaluate potential impacts of the Project on resident and
migratory birds.

Introduction
The Sacramento Municipal Utility District (SMUD) is proposing to develop the 60-megawatt
(MW) Solano 4 Wind Project (Project) in the Montezuma Hills Wind Resource Area (MHWRA)
in Solano County, California (Figure 1). The Project is the fourth and final phase of the Solano
Wind Project, which includes the contiguous Solano 1–3 project phases. SMUD currently is
conducting resource assessments that will be incorporated into the Environmental Impact Report
(EIR) being prepared pursuant to the California Environmental Quality Act (CEQA), and other
related environmental documentation. Operating wind turbines are a known source of collisionrelated avian mortality (Estep 1989; Erickson et al. 2001), and this potential impact of the Project
and other wind energy projects in MHWRA initially is being assessed through the CEQA review
process. This report summarizes all relevant avian resource data from the MHWRA that will be
used in the EIR assessment to evaluate the potential impacts of the proposed project on birds.

Wind Energy Development in the MHWRA
The MHWRA was established on the basis of wind energy monitoring and assessment studies
that were conducted by the California Energy Commission (CEC), Pacific Gas and Electric
Company (PG&E), and Bureau of Reclamation during the late 1970s and 1980s. The first wind
turbines, mostly Kenetech 56-100 (100 kilowatt [kW]) lattice tower turbines, were installed in
the MHWRA in the late 1980s. With advances in turbine technology, these first-generation
turbines rapidly became obsolete as larger turbines with substantially greater electrical
generation capacity became available. The repowering of the MHWRA with new-generation
turbines began in the early 2000s, as wind power companies began removing the smaller 100kW
turbines and replacing them with fewer larger (up to 2.3MW) turbines. Today, it is one of the
largest operating WRAs in the state and includes more than 500 utility-grade wind turbines in a
landscape of dryland farming and grazing. To date, nearly all of the early-generation turbines
have been removed and replaced with new-generation turbines. Full buildout of the MHWRA
with new-generation turbines is expected with development of the Solano 4 Project. As of 2018,
11 operating wind facilities are in the Montezuma Hills (Table 1, Figure 2).
Table 1. Wind Energy Projects Currently Operating in the MHWRA, 2018
Project
High Winds
enXco V
Shiloh I
Shiloh II
Shiloh III
Shiloh IV
Montezuma I
Montezuma II
Solano Phase I
Solano Phase II
Solano Phase III

Turbine Model
Vestas V-80
GE 1.5MW
GE 1.5MW
REpower MM92
REpower MM92
REpower MM92
Siemens 2.3MW
Siemens 2.3MW
Vestas V-47
Vestas V-90
Vestas V-90

Number of
Turbines
90
6
100
75
59
50
16
34
23
29
55

Source: Solano County Department of Resource Management

Total MW
162
9
150
150
102.5
102.5
36.8
78.2
15.2
87
128

Maximum Turbine
Height (feet)
330–350
340
340
372–410
409
415
415
415–428
291
410
410

Year
Operational
2003
2006
2006
2008
2012
2012
2010
2012
2004
2007
2012
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Regional Location of the SMUD Solano 4 Project
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Figure 2
Wind Energy Projects in the Montezuma Hills Wind Resource Area

Project Location and Description
The Project includes two non-contiguous subareas and an electrical distribution corridor that
connects them to the Russell Substation (Figures 2 and 3). The Solano 4 West subarea is
immediately east of the community of Collinsville, specifically in portions of Sections 2, 22, 23,
24, 25, and 26; Township 3 North, and Range 1 East of the Antioch North and Bird’s Landing
U.S. Geological Survey 7.5-minute quadrangle maps. Consisting of rolling hills characteristic of
the Montezuma Hills, the Project area is bordered to the south by Stratton Lane, which is just
north of the Sacramento River, and to the north and east by existing SMUD wind energy
generating facilities (Solano Wind Phases 1, 2, and 3). A total of 62 existing Kenetech KCS 56100 turbines are within the 1,390-acre subarea, which will be removed and replaced with
12 Project turbines.
The Solano 4 East subarea is approximately 3 miles northeast of the Solano 4 West subarea in
portions of Sections 4, 5, 8, and 9; Township 3 North, and Range 2 East of the Antioch North
and Bird’s Landing U.S. Geological Survey 7.5-minute quadrangle maps (Figures 2 and 3).
Montezuma Hills Road extends north-south through the triangle-shaped subarea before turning
westward along the southwestern edge of the subarea. From its southwestern corner, the subarea
extends for 2.2 miles southeast towards the Sacramento River. Its rolling hill topography is
similar to Solano 4 West and consists of annual grasses, used for seasonal livestock grazing, and
areas used for periodic grain crop cultivation. Phase 1 of the Solano Wind Project is within the
881-acre Solano 4 East subarea. The 23 V-47 Vestas Phase 1 turbines, all of them west of
Montezuma Hills Road, will be removed and replaced with 10 Project turbines, spaced
throughout the Solano 4 East subarea.
The Project would have a net energy production capacity of up to 60 MW and could be
integrated with SMUD’s neighboring Solano Phase 1–3 projects, which presently provide
230 MW from 107 wind turbines. The Project area also includes staging areas (which are located
within the adjacent SMUD wind facilities), meteorological towers, gravel access roads, and
energy collection systems (distribution lines) that will connect to the Russell substation
(Figure 3).

Purpose of the Avian Use Data Review
This report summarizes existing information on avian abundance, distribution, and spatial use
that can be used to evaluate potential avian impacts of the Project. These data also may be useful
in identifying methods for avoiding or mitigating potential impacts related to turbine siting and
operation. Because of the availability of substantial avian use data from projects in the
immediate area and throughout the MHWRA, no Project-specific avian surveys were conducted.
However, these data include two previous survey efforts that directly overlapped the Project area
and three previous surveys that partially overlapped the Project area.
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Location of Solano 4 Project Area

Biological Setting
The following description is modified from the SMUD Avian and Bat Protection Plan (Estep
2011).
The Montezuma Hills encompass more than 40,000 acres along the western edge of the
Sacramento–San Joaquin River Delta, from the vicinity of State Route 12 on the north to the
Sacramento River on the south and east, and to Montezuma Slough on the west (Figure 4).
Located within the Sacramento Valley geographic subregion of the California Floristic Province
(Hickman 1993), which includes the San Francisco Bay area and the Sacramento-San Joaquin
River Delta, this unique geologic feature lies at the western edge of the Central Valley and near
the confluence of the Sacramento–San Joaquin River Delta, the San Francisco Bay estuary, and
the Central Coast Ranges.
Because of previous and ongoing wind development in the Montezuma Hills as well as other
projects and research conducted in or in the vicinity of the Montezuma Hills, numerous studies
and environmental documents have been prepared from the late 1980s to the present that
describe the habitat and landscape conditions throughout the area (Earth Metrics 1988; LSA
Associates 1989; Environmental Science Associates 2002; Sacramento Municipal Utility District
1993, 2003, 2009; Jones & Stokes 2004, 2005; Ecology and Environment 2005). Collectively,
these studies provide a thorough assessment and description of biological resources, vegetation
communities, and wildlife habitat conditions throughout the Montezuma Hills and within the
Solano 4 Project area.

Land Use and Physiography
The Montezuma Hills are composed of Quaternary-period (early Pleistocene) sediments, known
as the Montezuma formation. The substrate consists of non-marine sediments, formed by inland
swamps or possibly alluvial deposition (Bailey 1966), and then folded, faulted, and raised by
movement in the San Andreas Fault system (Dickinson 1981; U.S. Forest Service 1998). The
material primarily is poorly sorted and consolidated clayey sand, silt, and pebble gravel. The
hills subsequently were shaped by fluvial erosion and are relatively smooth, rounded, and low
lying. The current geomorphology generally is undisturbed and conforms to prehistoric
conditions. The landscape consists of smooth, rolling hills with consistent crest elevations,
ranging from 150 to 280 feet above sea level (Figures 3 and 4). The hills are arid, mostly
treeless, with only seasonal and ephemeral drainages crossing the landscape, most of which
connect hydrologically to the Sacramento River (U.S. Forest Service 1998).
The climate of the Montezuma Hills is temperate, with average annual temperatures fluctuating
between 14° and 16°Celsius (58° and 62°Fahrenheit). Most precipitation occurs as rain; typical
precipitation is 40.6–50.8 centimeters (16–20 inches) a year (U.S. Forest Service 1998). Land
use in the Montezuma Hills includes dryland wheat farming, sheep and cattle grazing, and wind
energy generation.
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Montezuma Hills and Surrounding Landscape

Vegetation Communities and Wildlife Associations
Historically, the dominant native vegetation in the Montezuma Hills consisted of purple
needlegrass (Nasella pulchra) (Heady 1977). This perennial grass is the distinctive and
characteristic species of the Central Valley prairie. Because plant succession cycles in the prairie
tended toward perennial bunchgrasses such as purple needlegrass on all well-drained upland
sites, the arid Montezuma Hills supported a quintessential California prairie plant community
(Heady 1977). Over time, with the help of livestock grazing and cultivation, nonnative annual
grass infestations replaced the native prairie.
In part because of the transformation from native landscape to the current altered landscape,
wildlife abundance and diversity are somewhat limited in the Montezuma Hills. The landscape
generally is monotypic (i.e., annual grassland or dryland farming), is mostly treeless, and
supports limited wetlands or other distinctive biological communities (Figures 3 and 4). The few
trees in the Montezuma Hills are mostly nonnative (primarily Eucalyptus sp.) and are associated
with rural farmsteads. Other habitats, such as wetlands, are uncommon; most of these are
seasonal and highly disturbed by agricultural practices and grazing. Overall, currently very little
native vegetation exists in the Montezuma Hills. Consequently, the avifauna also generally lacks
the abundance and diversity of surrounding areas. For example, the Suisun Marsh and other
extensive wetland communities, immediately south and west of the Montezuma Hills, support an
abundant and diverse avifauna, particularly waterfowl and other water birds.
Like the Montezuma Hills in general, the Project area consists primarily of periodically
cultivated land used for wheat farming with residual nonnative annual grassland that is grazed by
livestock during the fall and winter months. The species composition of the annual grasslands
varies with grazing intensity, aspect, soil disturbance, and soil type. In general, the annual
grassland is characterized by a mix of annual grasses and weedy forbs, including ripgut brome
(Bromus diandrus), wild oat (Avena fatua), wild mustard (Hirschfeldia incana), yellow
starthistle (Centaurea solstitialis), several types of barley (Hordeum sp.), and Italian thistle
(Carduus pycnocephalus). Other common vegetation includes Italian rye (Lolium multiflorum),
bindweed (Convolvulus arvensis), medusa head (Taeniatherum caput-medusa), milk thistle
(Silybum marianum), artichoke thistle (Cynara cardunculus), and dandelion (Taraxacum
officinale). The landscape generally lacks other biological communities, with the exception of
seasonal drainages and associated seasonal wetlands that run through portions of the Project area,
and a few eucalyptus trees. The dominant plant species associated with the wetlands include
narrow-leaf cattail (Typha angustifolia), Himalayan blackberry (Rubus discolor), Mexican rush
(Juncus mexicanus), and brass buttons (Cotula coronopifolia) (Sacramento Municipal Utility
District 2003, 2009).
The Project area and surrounding Montezuma Hills provide suitable nesting, foraging, and cover
habitats—primarily for grassland-associated wildlife species, particularly small rodents,
California ground squirrels (Otospermophilus beecheyi), pocket gophers (Thomomys bottae),
meadow voles (Microtus californicus), and black-tailed jackrabbits (Lepus californicus)—that
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create foraging opportunities for several resident raptor species, including red-tailed hawk (Buteo
jamaicensis), and American kestrel (Falco sparverius); passerine birds such as horned lark
(Eremophila alpestris), western meadowlark (Sturnella neglecta), and savannah sparrow
(Passerculus sandwichensis); and reptiles including gopher snake (Pituophis catenifer), common
kingsnake (Lampropeltis getula), and western fence lizard (Sceloporus occidentalis). Wideranging animals, such as turkey vulture (Cathartes aura), golden eagle (Aquila chrysaetos), and
coyotes (Canis latrans) also occur in the area. Habitat suitability for these and other species that
occur in the Montezuma Hills generally is considered relatively poor because of periodic
cultivation, grazing practices, and the lack of habitat diversity; however, foraging use by raptors
may increase during plowing or cultivation events, which expose rodent prey. The patches of
emergent wetlands also provide habitat for several nesting birds, including red-winged blackbird
(Agelaius phoeniceus) (Curry and Kerlinger 2004; Environmental Science Associates 2002;
Jones & Stokes 2004; Ecology and Environment 2005; ICF International 2010a).
Surrounding Landscape
The lack of habitat diversity in the Montezuma Hills is in stark contrast to the surrounding
landscape. Lands surrounding the Montezuma Hills include a more diverse agricultural matrix,
remnant native landscapes, and large wetland complexes that support abundant wildlife.
The Suisun Marsh lies immediately west and southwest of the Montezuma Hills, and extends
along the western length of the Montezuma Hills north to State Route 12 (Figure 4). Historically
a tidal brackish marsh, it now mostly consists of diked seasonal wetlands, managed specifically
for waterfowl and other waterbirds among remaining patches of tidal wetlands. The Suisun
Marsh is the largest remaining, intact brackish marsh in the western United States. It supports
abundant wildlife, including several State and federally listed species, and is considered a
particularly significant natural resource area in the San Francisco Bay estuary (BCDC 1976;
DWR 1994; CALFED 2000).
Across the Sacramento River to the south and southeast lies the Sacramento–San Joaquin River
Delta (Figure 4). Once a vast wetland complex, the Delta has been transformed into a patchwork
of islands used mainly for agriculture and connected through meandering natural watercourses
and canals. Sherman Island lies immediately south of the Montezuma Hills and consists of a
matrix of cultivated lands, irrigated pastures, and some natural wetlands. Although mainly
agricultural, this area supports abundant wildlife, including large winter concentrations of
waterfowl and other water birds.
The landscape immediately north and northeast of the Montezuma Hills consist primarily of
vernal pool prairies and irrigated pastures, intermixed with cultivated lands and patches of
emergent wetland habitats along streams and sloughs. Jepson Prairie Preserve, the largest
remaining intact, vernal pool prairie landscape associated with the Sacramento–San Joaquin
River Delta region, is several miles north of the Montezuma Hills (Figure 4). This area also
supports abundant wildlife, including many nesting raptors.
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Avian Abundance and Use Surveys
Summary of Project Surveys in the MHWRA
The abundance, diversity, and distribution of resident and migratory birds in and around the
Project area have been well documented since the beginning of wind energy development in the
Montezuma Hills in the mid-1980s (Howell et al. 1988; Howell and Noone 1992; Kerlinger et al.
2001, 2005, 2006a, 2006b, 2009a, 2009b, 2011; Burleson Consulting 2010; ICF International
2013; H.T. Harvey 2015). Together, these studies provide a thorough description of the
distribution and abundance of bird species in the Montezuma Hills and surrounding areas.
A total of 17 separate avian abundance and use survey efforts were undertaken in the MHWRA
between 1987 and 2015 (Table 2, Figure 5). These included both preconstruction and
postconstruction avian abundance surveys. The primary objective of these survey efforts was to
document the seasonal occurrence, relative abundance, and behavior of avian species throughout
the MHWRA; and from those data, to assess the potential risk of collision with operating
turbines and investigate siting or operational measures to minimize potential impacts.
Howell et al. (1988) conducted the first avian use monitoring study related to wind turbine siting
in the Montezuma Hills. During this study (1987–1988), the researchers systematically surveyed
portions of the Montezuma Hills that were part of the U.S. Windpower Montezuma Hills
Windfarm project, the first wind power project constructed in the Montezuma Hills. Data were
collected on species, species abundance, migratory use, nesting, and behavioral characteristics
(e.g., flight patterns, altitudes, and perching). During this same period (October–November
1989), Orloff and Flannery (1992) also conducted surveys throughout the Montezuma Hills
under contract with the CEC. These surveys were conducted to provide avian abundance and use
information throughout the Montezuma Hills, in anticipation of additional wind energy
development, and were not associated with any proposed projects.
From 1990 to 1991, Howell and Noone (1992) conducted additional avian surveys as part of the
post-construction monitoring of the U.S. Windpower Montezuma Hills Windfarm. Additional
pre- and post-construction avian abundance and use surveys were undertaken in the Montezuma
Hills after initial development of the U.S. Windpower Windfarm; such efforts included several
larger-scale avian surveys that were conducted in association with development of the SMUD
Montezuma Project (Howell and Noone 1994), High Winds Project (Kerlinger et al. 2001,
2006a), Montezuma Winds Project (Curry and Kerlinger 2004), Shiloh I, II, III, and IV Projects
(Kerlinger et al. 2005, 2006b, 2009a, 2011), Collinsville Project (Curry and Kerlinger, LLC
2011), Solano Wind Project (Burleson Consulting 2010), Montezuma I Project (ICF 2012), and
Montezuma II Project (H.T. Harvey 2015). With the exception of the Solano Wind Project
(Burleson Consulting 2010), each of these survey efforts employed a similar method of
establishing fixed observation points across the landscape that incorporated the entire project
area, in accordance with guidance from the National Wind Coordinating Committee (Erickson et
al. 2001). The surveys were designed to assess avian abundance, diversity, distribution, habitat
use, and behavior.
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Figure 5
Avian Survey Observation Points and Search Radii in the Montezuma Hills Wind Resource Area

Table 2. Avian Abundance and Use Survey Efforts in the MHWRA, 1987–2015
Project

U.S. Windpower
MHWRA-wide
SMUD
Montezuma
High Winds
Montezuma Wind
Shiloh I

Shiloh II

Shiloh III

Collinsville
Solano Wind
Shiloh IV
Montezuma I
Montezuma II

Survey Dates
Oct 1987–
May 1988
Sep–Mar
1988–1992
Oct 1989–
Nov 1989
Aug 1992–
Jul 1994
Aug 2000–
Aug 2001
Aug 2003–
Jul 2005
Mar 2004–
Jul 2004
Jan 2004–
Dec 2004
Nov 2005–
Mar 2006
Aug–Nov,
Mar–Jun, Jul,
Dec–Feb
2009–2012
Apr 2007–
Apr 2008
Aug–Nov,
Mar–Jun, Jul,
Dec–Feb 2013
Oct 2010–
Nov 2010
Jun 2008–
Apr 2010
Jan 2011–
Apr 2011
Mar 2011–
Dec 2012
Mar 2012–
Mar 2015

Number of
Observation
Points

Observation
Point Radius
(miles)

Total
Observation
Hours

6

indeterminate

7

indeterminate

20

0.50

28

7

indeterminate

158

7

1

329

Kerlinger et al. 2001

7

1

112

Kerlinger et al. 2006a

3

1

54

Curry and Kerlinger.
2004

7

1

31

Kerlinger et al. 2005

8

1

104

Kerlinger et al. 2006b

6

1

786

Kerlinger et al. 2013a

9

1

333

Kerlinger et al. 2009a

4

1

182

Kerlinger et al. 2013b2

6

0.25

72

**

indeterminate

1203

4

1

40

Kerlinger et al. 2011

6

indeterminate

264

ICF International
2013

4

0.50

312

H.T. Harvey 2015

180

Citation
Howell et al. 1988
Howell and Noone
1992
Orloff and Flannery
1992
Howell and Noone
1994

Curry and Kerlinger,
LLC 2011
Burleson Consulting
2010

Notes:
1. Orange-shaded columns represent projects with survey areas that correspond directly with the Solano Phase 4 Project; grayshaded projects include survey areas that partially overlap the Solano Phase 4 Project.
2. These results represent only the first year of a 3-year study. Survey protocol was similar for each year, but data from years 2
and 3 were not available.
3. These surveys were conducted continuously in conjunction with fatality surveys.
Source: Individual reports listed in Citation column

In addition to avian abundance surveys, most efforts also included a survey of breeding raptors in
and around each project area. In 2007, wind energy developers commissioned a raptor nesting
survey that encompassed a 350-square-mile area, including the entire MHWRA and much of the
surrounding lands (Hunt et al. 2008). This was followed by land and helicopter surveys for
7

nesting golden eagles and other raptors within a 10-mile radius of the MHWRA in 2011
(GANDA 2011), and again from 2016–2018 (Estep Environmental Consulting 2018).
Together these surveys and others conducted in the MHWRA have provided data on bird use and
abundance over a 30-year period. Survey efforts since 2000, totaling over 2,600 hours of
observation time, have effectively and intensively covered nearly the entire MHWRA geographic
area, including most of the Project area (Figure 5). The following are brief descriptions of the
10 abundance and behavior survey efforts that have been conducted for new-generation turbine
projects in the MHWRA since 2000.
High Winds Project
Systematic preconstruction avian surveys were conducted for the High Winds Project between
August 2000 and August 2001, and are summarized in Kerlinger et al. (2001). The survey
included seven observation points with visibility radius to 1 mile. Two of the seven observation
points overlap the Solano Area 4 East subarea, and one overlaps the Solano Area 4 West subarea
(Figure 5). Data were collected over 98 survey days during the 1-year survey period, for a total
of 329 hours of observation. A nesting raptor survey also was conducted from April to
September 2001.
The High Winds Project became operational in 2003. In addition to 2 full years of postconstruction avian monitoring, additional avian abundance surveys were conducted between
August 2003 and July 2005, as reported in Kerlinger et al. (2006a). These surveys were
conducted over a total of 48 survey days, for a total of 112 hours of observation.
Montezuma Wind Project
The Montezuma Wind Project was a precursor to the Montezuma I Project. Although much of
the area was surveyed previously as part of the High Winds pre- and post-construction survey
efforts and the Shiloh I preconstruction surveys, additional preconstruction surveys were
conducted in the Montezuma Wind Project area between March and July 2004, as discussed by
Curry and Kerlinger (2004). The survey entailed three observation points with visibility radius to
1 mile. Data were collected over 36 survey days during the 4-month survey period, for a total of
54 hours of survey time.
Shiloh I Wind Project
During the January to December 2004 avian use study of the Shiloh I project, Kerlinger et al.
(2005) conducted sixty-two 30-minute point counts at seven observation points, for a total of
31 hours of observation, including one observation point with an observation radius that overlaps
the Solano Phase 4 West subarea and one that overlaps the northern portion of the Phase 4 East
subarea (Figure 5) (Kerlinger et al. 2005). All birds that were observed within 1 mile of the point
were recorded.
The Shiloh I Wind Project became operational in 2006. Post-construction mortality monitoring
surveys were conducted from April 2006 to April 2009 (Kerlinger et al. 2009b).
8

Shiloh II Wind Project
Preconstruction avian abundance and behavior surveys were conducted for the Shiloh II Project
over a 4-month period, from November 2005 through March 2006, as described by Kerlinger et
al. (2006b). The surveys consisted of 26 rounds of point counts at eight stations, each with a 1mile search radius, one of which overlaps the Solano 4 East subarea (Figure 5). Observation time
totaled 103.5 hours and covered 100% of the proposed turbine-affected area. A raptor nesting
survey with a focus on identifying golden eagle nest sites was conducted in 2005, as part of the
same study.
The Shiloh II Wind Project became operational in 2008. Additional avian abundance surveys
were conducted during the post-construction monitoring period (Kerlinger et al. 2010, 2013a).
Six observation points were located in the Shiloh II Project area (Figure 5) and were surveyed
weekly or bi-weekly year-round from 2009 to 2012. The observation time totaled 786 hours.
Raptor nesting surveys also were conducted each of the postconstruction monitoring years.
Shiloh III Wind Project
Preconstruction avian abundance and behavior surveys for the Shiloh III Project were conducted
between April 2007 and April 2008, and are summarized in Kerlinger et al. (2009a). These
surveys consisted of 74 rounds of point counts at nine stations—one of which was in the Solano
Phase 4 West subarea—each with a 1-mile search radius. The observation time totaled 333 hours
and covered 100% of the proposed turbine-affected area as well as other off-site areas, including
north of the MHWRA (Figure 5). A raptor nesting survey with a search radius of 5 miles from
the project boundary was conducted in association with the Shiloh III Wind Project in 2007
(Hunt et al. 2008).
The Shiloh III Wind Project became operational in 2012. Postconstruction mortality monitoring
surveys were conducted from 2012 to 2015; however, only the first year (2012) report was
available (Kerlinger et al. 2013b). Additional avian abundance surveys were conducted during
the post-construction monitoring period. Four observation points were distributed in the Shiloh
III project area and were surveyed weekly or bi-weekly year-round in 2012, for a total of 182
hours of observation time. Additional raptor nesting surveys also were conducted during
postconstruction monitoring.
Shiloh IV Wind Project
Preconstruction avian abundance and behavior surveys in the Shiloh IV project area initially
were conducted between April 2007 and April 2008, as part of the Shiloh III survey effort.
Because they overlap the Shiloh IV Project area, four observation points were selected from the
previous Shiloh I and Shiloh III survey effort (Figure 5). A total of 40 hours of observation time
were recorded at these observation points from January to April 2011 (Kerlinger et al. 2011).
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Montezuma I Project
The Montezuma I Project became operational in 2010. Additional avian abundance surveys were
conducted during the 2011–2012 post-construction period for the Montezuma I Project (formerly
Montezuma Wind) (ICF 2013). Six observation points were selected (Figure 5) to provide
complete coverage of all available habitat types in the Project area. Using several distance ranges
within an indeterminate search radius, each point was surveyed once per week for 30 minutes
from March 2011 through December 2012, for a total of 264 hours of observation time.
Montezuma II Project
An avian and bat assessment was conducted for the Montezuma II Project during development of
the EIR for the project (ICF 2010b). However, avian abundance surveys were not conducted at
that time. The project became operational in 2012. Three years of post-construction avian
abundance surveys were conducted during the 2012–2015 post-construction period (H.T. Harvey
2015). Using a search radius of 0.5 miles around each of the four observation points (Figure 5), a
total of 312 observation hours were recorded from March 2012 to March 2015.
Solano Wind Project
Avian abundance surveys for the Solano Wind Project were conducted in conjunction with postconstruction mortality monitoring for the Phase 1 and 2 projects (Burleson Consulting 2010). All
avian observations were recorded during fatality monitoring, which were conducted between
June 2008 and April 2010, and included 30 separate surveys over a 22-month period, for an
estimated total of 120 hours of observation time. The search radius was indeterminate but is
assumed to be at least 0.25 mile. Seven of the 16 surveyed turbines are in the Solano 4 East
subarea, and the remaining nine are immediately adjacent to the Solano 4 East subarea
(Figure 5).
Collinsville Wind Project
A preliminary avian risk assessment was conducted in 2009 for PG&E’s Collinsville Wind
Project. Never constructed, the project was proposed to consist of up to 13 wind turbines
generating up to 30 MW of electricity on 953 acres. The Collinsville site represents
approximately 54% of the currently proposed 1,390-acre Solano 4 West subarea.
Curry and Kerlinger, LLC (2009) conducted an avian risk assessment in 2009, based primarily
on a literature review, consultations with State and federal wildlife agencies, and limited on-site
observations. Two days of avian use point-counts were conducted in October 2009. Based on the
results of the point-counts, some of the proposed turbines initially were recommended to be
moved to decrease collision risk to three raptor species (i.e., northern harrier [Circus cyaneus],
red-tailed hawk [Buteo jamaicensis], and American kestrel [Falco sparverius]). Because of the
brief nature of these initial observations, however, a more thorough avian use and relative
abundance survey also was recommended to be conducted, to provide more data to supplement
the information collected over the 2-day period in October 2009 (CH2M HILL 2016).
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Additional point-count surveys were conducted in October and November 2010, at six
observation points, each with a 0.5-mile survey radius (Curry and Kerlinger, LLC 2011). Most of
the Collinsville Wind Project area now is part of the Solano 4 West subarea. Therefore, all six
observation points are within or overlap the Solano 4 West subarea (Figure 5). A total of 72
hours of observation were recorded over 24 visits from October 5 to November 27, 2010.

Summary of Survey Data
The results of the numerous avian survey efforts in the MHWRA are compiled and expressed
below in two primary ways: overall species abundance (i.e., total numbers), composition, and
distribution; and frequency of occurrence based on detection rates (i.e., detections per hour) and
observation time (i.e., bird-minutes). Overall species abundance is used to simply describe the
relative abundance and composition of species in the MHWRA. Rate of occurrence is more
useful in evaluating potential collision risk, by examining how frequent and how long a species
is present.
Species Abundance, Composition, and Distribution
Table 3 shows the compiled results of the most commonly observed bird species from eight bird
abundance surveys conducted in the MHWRA between 2000 and 2015, for which raw data are
available. Table 4 shows these same data compiled according to major bird group. These tables
also highlight those projects that are most representative of the Project, including Collinsville,
which gathered data entirely from the Solano 4 West subarea, and the Solano Wind project,
which include data from and immediately adjacent to the Solano 4 East subarea (Figure 5).
In general, the data derived from these recent monitoring studies are consistent with regard to
species distribution, relative abundance, nesting, habitat use, and flight patterns, and confirm the
results of the earlier Howell et al. (1988) and Howell and Noone (1992) studies. Differences in
actual abundance, as shown in the datasets in Tables 3 and 4, are attributed primarily to the
amount of observation time or seasonal or annual variation in species occurrence in the
MHWRA (Kerlinger et al. 2006a). For some species, such as golden eagle or raptors in general,
seasonal differences also may be attributable to the activity of traditional nest sites in any given
survey year with a concomitant greater number of observations of individual birds during the
spring/summer breeding season.
Tables 3 and 4 show that overall, small passerines make up nearly 90% of all recorded
occurrences. Over 60% of these are blackbirds and starlings, including red-winged blackbirds
(Agelaius phoeniceus), Brewer’s blackbirds (Euphagus cyanocephalus), and European starlings
(Sturnus vulgaris). Tricolored blackbirds (Agelaius tricolor), yellow-headed blackbirds
(Xanthocephalus xanthocephalus), and brown-headed cowbirds also are reported in some studies
but occur less frequently. Approximately 52% of the blackbird occurrences are reported from
mixed flocks. Over 17% of small bird occurrences are ground-dwelling passerines, primarily
meadowlarks (Sturnella neglecta), horned larks (Eremophila alpestris), and American pipits
(Anthus rubescens). Raptors (including owls and turkey vultures) make up 6.01% of all
occurrences from all projects, suggesting their relatively low density in the MHWRA. Waterfowl
(1.25%) and water birds/shorebirds (1.99%) also occur in relatively low numbers, and because
11

Table 3. Results of Avian Abundance Surveys Showing Total Bird Counts of Eight Wind Energy Projects in the MHWRA
High Winds
2000–2001

Shiloh I
2004

Montezuma
Wind 2004

Shiloh III
2007–2008

Species
#

% of
total
0.05
0.58
0.97
0.23
0.53
0.00
0.59
0.10
0.01
0.22
2.13
0.07
0.11
0.00
0.15
0.13
0.60
0.61
0.32
0.01
0.00
0.01
1.40
0.93
0.04
0.00
0.07
0.33
0.42
0.24
0.50
88.8
100

#

% of
total
0.67
1.89
1.27
0.43
2.64
0.01
1.12

#

% of
total
0.61
2.73
10.9

#

% of
total
0.28
0.76
0.81
2.10
6.78
0.04
1.09
4.14
0.04
0.07
4.05
0.21
0.52
0.00
1.87
0.20
1.31
4.94
1.62
2.37
0.08
0.01
2.85
8.40
0.33
0.01
1.29
5.96
2.30
0.13
0.68
44.7
100

Solano
Wind 2008–
2010
#

% of
total

Collinsville
2010
#

% of
total
0.02
0.16
0.00
0.47
0.00
0.02
0.02
0.16

American white pelican
67
120
12
117
8
American kestrel
748
340
54
318
64
0.92
53
American pipit
1241
230
216
340
702
10.1
Barn swallow
294
78
883
2
0.03
152
Brewer’s blackbird
677
476
8
0.40
2851
714
10.3
Burrowing owl
1
2
15
5
0.07
5
Common raven
760
203
23
1.16
457
105
1.51
6
European starling
128
24
1.21
1740
1581
22.8
50
Ferruginous hawk
9
18
Golden eagle
283
30
0.16
7
0.35
31
4
0.06
6
0.02
Horned lark
2729
398
2.21
20
1.01
1703
470
6.77
16
0.05
House finch
88
88
3
0.04
796
2.47
Loggerhead shrike
141
167
0.93
7
0.35
220
93
1.34
30
0.09
Merlin
1
1
0.01
1
1
0.01
Mourning dove
193
17
0.09
786
29
0.42
344
1.07
Northern harrier
171
183
1.02
86
4.34
83
11
0.16
98
0.30
Red-tailed hawk
770
689
3.83
50
2.52
552
31
0.45
139
0.43
Red-winged blackbird
781
1189
6.61
934
47.2
2078
1002
14.4
1204
3.74
Rock pigeon
408
113
0.62
4
0.20
682
10
0.14
0
0.00
Savannah sparrow
15
70
0.39
998
170
2.45
37
0.11
Swainson’s hawk
4
27
0.15
14
0.71
33
Tricolored blackbird
18
6
0.03
6
Turkey vulture
1789
854
4.74
61
3.08
1199
51
0.73
33
0.10
Western meadowlark
1185
531
2.95
1
0.05
3531
483
6.96
188
0.58
White-crown sparrow
45
140
510
7.35
714
2.21
White-tailed kite
3
91
0.51
6
62
0.19
Waterfowl
88
188
1.05
68
3.44
544
222
3.20
50
0.16
Shorebirds/ water birds
424
180
1.00
18
0.91
2505
197
2.84
307
0.95
Other passerines
541
266
1.48
346
17.5
968
472
6.80
3043
9.44
Other raptors
313
22
0.12
54
1
0.01
9
0.03
Other birds
634
74
0.41
23
1.16
284
8
0.12
14
0.04
Mixed flock blackbirds
113700
11435
63.6
0
0.00
18796
24860
77.14
Total
128057
17981
100
1976
100
42027
6943
100
32224
100
Note:
Orange-shaded columns represent data that corresponds directly with the Project; gray-shaded data partially overlaps with the Project.
Source: Individual reports listed in the first row of the table and the corresponding Citation column in Table 2.

Shiloh IV
2011

Montezuma
II 2014–2015

12
16
304
6
208

% of
total
0.41
0.61
11.80
0.21
7.92

9
106
967
44
4622

% of
total
0.03
0.40
3.66
0.17
17.49

31
26

1.18
0.99

222
867

0.84
3.28

1
76
84
2

0.04
2.61
2.89
0.07

14
8
68
248
102
4
3

0.48
0.30
2.59
9.44
3.88
0.13
0.10

19
137
18

0.72
5.22
0.69

19
1429
610
64
4
395
54
271
2456
2
120
23
5992
942
761

0.07
5.41
2.31
0.24
0.02
1.49
0.20
1.03
9.30
0.01
0.45
0.09
22.68
3.57
2.88

0
12
557

0.00
0.41
19.13

15
940
2911

0.52
32.29
100

186
376
721
10
2637
2509
26418

0.70
1.42
2.73
0.04
9.98
9.50
100

#

#

Avg
%
0.26
1.01
4.94
0.46
5.76
.02
0.94
4.09
0.01
0.12
3.07
1.00
0.46
0.01
0.68
0.83
1.60
12.03
0.85
0.74
0.14
2.84
2.15
3.50
1.33
0.09
1.24
1.73
7.35
0.07
1.68
39.5
100

12

Table 4. Results of Avian Abundance Surveys Showing Total Bird Counts Compiled by Bird Group of Eight Wind Energy
Projects in the MHWRA
Species
Raptors
Waterfowl
Water birds/
Shorebirds
Blackbirds/
Starlings
Ground
Passerines2
Other
Passerines
Other Birds
Total

High Winds
2000–2001

Shiloh I
2004

#

% of
total

#

% of
total

4092

3.35

2239

88

0.07

491

Montezuma
Wind 2004
#

% of
total

12.45

272

188

1.05

0.38

300

115286

90.00

5155

Shiloh III
2007–2008
#

% of
total

13.77

2310

68

3.44

1.67

30

13100

72.86

4.03

1159

1335

1.01

1609
128057

Solano Wind
2008–2010
#

% of
total

5.50

168

544

1.29

1.52

2622

966

48.89

6.45

237

587

3.26

0.34

407

100

17980

Collinsville
2010
#

% of
total

2.42

405

222

3.20

6.25

197

25465

60.59

11.99

5574

353

17.9

0.51

50

100

1976

Shiloh IV
2011
#

% of
total

1.26

115

50

0.16

2.84

315

3297

47.57

13.26

1655

4089

9.44

1.12

1423

100

42027

Montezuma
II 2014–2015

Avg
%

#

% of
total

3.95

1429

5.41

6.01

0

0.00

186

0.70

1.25

0.98

24

0.82

385

1.46

1.99

26114

81.04

1422

48.85

16446

62.25

64.00

23.83

204

0.63

517

17.82

3157

11.95

11.25

1279

11.1

5116

13.66

685

23.53

1559

5.90

10.73

0.68

123

0.11

20

0.04

148

5.08

3256

12.32

2.53

100

6943

100

32224

100

2911

100

26418

100

100

Notes:
1. Orange- shaded columns represent data that corresponds directly with the Project; gray-shaded data partially overlaps with the Project.
2. horned lark/meadow lark/American pipit
Source: Individual reports listed in the first row of the table and the corresponding Citation column in Table 2.
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habitat for these species is limited in the Montezuma Hills, many are high elevation fly-over
detections.
The avian survey data from all studies indicate that the MHWRA is used by both resident and
migratory birds. Although differences existed between survey efforts, overall the most common
non-raptor species were horned lark, western meadowlark, American pipit, Brewer’s blackbird,
and red-winged blackbird. Burleson Consulting (2010) also reported European starling as the
most commonly reported species in the Solano Wind Project area (Solano 4 East), and whitecrowned sparrow (Zonotrichia leucophrys) as among the more common species. Curry and
Kerlinger, LLC (2011) reported several swallow species, including barn swallow (Hirundo
rustica), cliff swallow (Petrochelidon pyrrhonota), and tree swallow (Tachycineta bicolor), as
among the most commonly reported species in the Collinsville Project area (Solano 4 West).
They also reported high numbers of house finch (Haemorhous mexicanus) and white-crowned
sparrows.
As a group across all surveys, raptors made up 6.01% of the observations (Table 4). The most
common raptors were turkey vulture (Cathartes aura), red-tailed hawk, northern harrier, and
American kestrel (Howell et al. 1988; Kerlinger et al. 2001, 2005, 2006a, 2009a; Burleson
Consulting 2010; H.T. Harvey 2015). Because of the extensive wetland habitats south and west
of the Montezuma Hills, waterfowl also occasionally were observed; however, typical
observations were of birds or groups of birds flying above and through the area, but not using it
otherwise. All waterfowl, shorebird, and other water bird species combined accounted only
3.24% of all observations across all surveys (Table 4).
Solano 4 Project (Collinsville and Solano Wind datasets)
Data for the Collinsville and Solano Wind projects, representative of Solano 4 West subarea and
Solano 4 East subarea, respectively, together reveal similar results, and therefore are considered
fairly representative of relative bird abundance in the MHWRA (Tables 3 and 4). A total of
6,943 observations of 46 avian species were recorded during the Solano Wind Project surveys
(Burleson Consulting 2010). The most common avian species group observed were passerines,
which accounted 90.9 % of all observed birds (n=6,309). Of the passerines, blackbird species
(mostly European starling, red-winged blackbirds, and Brewer’s blackbirds) made up 47.57% of
the total number of avian observations. Ground passerines made up 23.83% of the total
observations. Raptors (including owls and turkey vultures) made up 2.42%, waterfowl made up
3.20%, and other water birds and shorebirds made up 2.84%. Other small passerines (nonblackbird and non-ground-associated species) made up 17.9%, and other birds (doves, pigeons,
pheasants, woodpeckers, and common raven [Corvus corax]) made up 2.19% of overall
detections.
A total of 32,224 avian observations of 44 species were made during the Collinsville 2010
surveys (Curry and Kerlinger, LLC 2011) over just 72 hours of observation time. Of these,
30,795 (95.57%) were small passerines. This large number of observations is attributed mostly to
large mixed blackbird flocks observed during the fall (October–November) survey period.
Blackbird species made up 84.80% of all small passerines and made up 64.31% of all birds
observed. Somewhat anomalously, ground passerines (horned lark, meadow lark, and American
14

pipit) made up only 0.66% of the small passerine observations. Of the remaining 4,477 nonblackbird and non-ground passerines observed, 34.62% were swallows (barn swallow, tree
swallow, and cliff swallow). Relatively few waterfowl (1.73%) and other water bird (1.91%)
observations were recorded given the close proximity of the Solano 4 West subarea to the Suisun
Marsh and Sacramento River. Species composition was similar to all other studies; however,
three passerine species were unique to the Collinsville area, including ash-throated flycatcher
(Myiarchus cinerascens), common yellowthroat (Geothlypis trichas), and spotted towhee (Pipilo
maculatus).
Although the Solano Wind and Collinsville survey data generally are consistent with other
survey efforts in the MHWRA (Table 3), the detection totals differ between the two subareas
(Table 5). The difference is most evident in the percentage of blackbirds, where the Collinsville
data indicates a substantially greater total of blackbird detections (81.04%) compared with
Solano Wind (47.57%). Also, a marked difference exists in the proportion of ground passerine
(e.g., horned lark, meadow lark, American pipit) between the two subareas (Table 5), with a
greater proportion detected at Solano Wind (23.83%) compared with Collinsville (0.63%). These
differences most likely are because of seasonal differences and site conditions during the
surveys. For example, the Collinsville surveys were conducted in fall (October–November),
when blackbirds are more likely to form large mixed flocks. Also, much of the landscape in the
MHWRA periodically is disked or cultivated. Habitat value for grassland-associated birds, such
as several blackbird species and ground passerines, may decline following disking or cultivation
events, and thereby can result in fewer detections. Although the relative percentage of raptor
detections is less for Collinsville because of the large number of blackbirds detected, the total
number of raptors detected is more than twice that of Solano Wind. This also may be related to
seasonal differences. Raptor populations in the Montezuma Hills and throughout the Central
Valley can increase substantially during the fall and winter months because of an influx of
wintering raptors, particularly red-tailed hawks.
Table 5. Results of Avian Abundance Surveys Showing Total Bird Counts Compiled
by Bird Group at the Solano Wind and Collinsville Projects
Species
Raptors
Waterfowl
Waterbirds/Shorebirds
Blackbirds/Starlings
Ground passerines1
Other birds
Total

Solano Wind 2008-10
(Phase 4 East)
Number
% of total
168
2.42
222
3.20
197
2.84
3302
47.57
1655
23.83
1398
20.14
6943
100

Collinsville 2010
(Phase 4 West)
Number
% of total
405
1.26
50
0.16
315
0.98
26114
81.04
204
0.63
5136
15.94
32224
100

Note:
1. horned lark/meadow lark/American pipit
Source: Burleson Consulting 2010; Curry and Kerlinger, LLC 2011

Avg. %
1.84
1.73
1.91
64.31
12.23
18.04
100

Montezuma II Project
The results of the Montezuma II Project also are presented because this represents the most
recent effort to estimate avian abundance in the MHWRA and the most comprehensive, multi15

year data set from the MHWRA survey efforts. The Montezuma II Project area is immediately
north of and adjacent to the Solano Area 4 West subarea, and is similar to both the Solano Area 4
West and East subareas in terms of land use, topography, and avian habitats. Abundance surveys
were conducted over 3 full years, from March 2012 to March 2015. Table 6 summarizes Year 3
data (2015) from the H.T. Harvey (2015) report. Although variation in the species composition
and abundance occurred between years, this 1-year dataset is the most recent example of the
relative abundance based on total bird counts and frequency of occurrence of avian species in the
MHWRA. Frequency of occurrence refers to the number of individual surveys during which
more than one individual was seen.
Table 6. Results of Avian Abundance Surveys Showing Total Bird Counts and Frequency of
Occurrence at the Montezuma II Project, March 2014 to March 2015
Species

#

% all
species

F/O1

Raptors
American kestrel
golden eagle
merlin
northern harrier
Peregrine falcon
prairie falcon
red-tailed hawk
Swainson’s hawk
turkey vulture
unidentified raptor
All Raptors

106
19
4
4
1
8
271
23
942
1
1,429

0.40
0.07
0.02
0.02
0.00
0.03
1.03
0.09
3.56
0.00
5.41

95
17
4
45
1
7
212
9
196
1
337

Waterbirds
American coot
American white pelican
Canada goose
cinnamon teal
double-crested cormorant
domestic goose
great blue heron
greater white-fronted goose
killdeer
mallard
northern pintail
northern shoveler
snow goose
unidentified gull
All Waterbirds

91
9
49
2
12
7
2
4
344
23
1
2
7
18
571

0.34
0.03
0.19
0.01
0.05
0.03
0.01
0.02
1.30
0.09
0.00
0.01
0.03
0.07
2.16

1
2
7
1
3
1
2
2
48
7
1
2
1
6
77

Crows, Ravens & Allies
American crow
common raven
yellow-billed magpie
All Crows and Ravens

3
222
2,624
2,849

0.01
0.84
10.00
10.78

1
121
2
123

Species

#

% all
species

F/O1

Quail & Pheasants
Ring-necked pheasant

3

0.01

3

Blackbirds & Starlings
Brewers blackbird
European starling
Red-winged blackbird
Tricolored blackbird
Unidentified blackbird
All Blackbirds & Starlings

4,622
867
2,456
5,992
2,509
16,446

17.49
3.28
9.30
22.68
9.50
62.25

42
44
41
18
1
113

Other Small Birds
American goldfinch
American pipit
American robin
Barn swallow
Cliff swallow
House finch
Horned lark
House sparrow
Lesser goldfinch
Loggerhead shrike
Northern flicker
Northern mockingbird
Northern rough-winged swallow
Say’s phoebe
Savannah sparrow
Tree swallow
Western kingbird
Western meadowlark
White-throated swift
All Other Small Birds

279
967
3
44
128
610
1,429
9
14
64
1
7
5
16
120
52
2
761
206
4,717

1.06
3.66
0.01
0.17
0.48
2.31
5.41
0.03
0.05
0.24
0.00
0.03
0.02
0.06
0.45
0.20
0.01
2.88
0.78
17.85

14
51
1
5
17
46
215
2
2
60
1
7
1
16
9
5
1
114
23
329

Total All Species

26,421

Pigeons and Doves
Eurasian collared-dove
9
0.03
2
mourning dove
395
1.50
68
rock pigeon
2
0.01
108
All Pigeons and Doves
406
1.54
148
Note: F/O = Frequency of occurrence (number of individual surveys where ≥1 individual was seen); Source: H.T. Harvey 2015
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H.T. Harvey (2015) reports that in terms of overall abundance, the 10 species with the highest
total counts (in descending order) were tricolored blackbird, Brewer’s blackbird, rock pigeon
(Columba livia), red-winged blackbird, horned lark, American pipit, turkey vulture, European
starling, western meadowlark, and house finch (Table 6). However, the 10 most frequently
detected species based on the number of individual surveys during which ≥1 individual was
observed included (in descending order) horned lark, red-tailed hawk, turkey vulture, common
raven, western meadowlark, rock pigeon, American kestrel, mourning dove (Zenaida macroura),
loggerhead shrike (Lanius ludovicianus), and American pipit (Table 6). This fairly predictable
result most likely is a function of bird distribution and behavior. Wider ranging resident
species—such as red-tailed hawk, turkey vulture, American kestrel, common raven, and
loggerhead shrike—and more evenly distributed resident species—such as horned lark, and
western meadowlark—are expected to be detected more frequently than species such as
tricolored blackbirds and Brewer’s blackbirds, which may occur in large flocks but less evenly
distributed across the landscape.
In general, the results from H.T. Harvey (2015) are consistent with other avian abundance survey
efforts in the MHWRA—particularly the overall abundance of raptors, waterbirds, blackbirds
and starlings, and other small birds—and in general likely reflect the composition, relative
abundance, and current use of the Solano 4 Project area. However, several interesting anomalies
were noted that did not show up in previous data sets. These included the particularly large
number of yellow-billed magpies and the relatively large number and frequency of killdeer
detections. These most likely were because of nest sites occurring in the vicinity of one or more
observation stations.
Avian Temporal and Spatial Distribution Patterns in the MHWRA
Temporal patterns are most evident by examining the data sets with regard to seasonal changes
in species abundance and behavior. Most populations change to some extent on a seasonal basis,
particularly during the transition from the spring/summer breeding season to the fall/winter
migration/wintering season. Some species only occur in the MHWRA during certain times of the
year. For example, Swainson’s hawks (Buteo swainsoni), barn swallows, tree swallows, cliff
swallows, violet green swallows (Tachycineta thalassina), and northern rough-winged swallows
(Stelgidopteryx serripennis) migrate out of the area following the spring/summer breeding
season. Populations of other species, such as white-crowned sparrow and red-tailed hawk,
increase during fall/winter as migrants move into the area. Some species, such as ferruginous
hawk (Buteo regalis), rough-legged hawk (Buteo lagopus), and merlin (Falco columbarius) only
occur in the area during the fall/winter months. Understanding these patterns can be important
when assessing collision risk and developing impact minimization measures.
Seasonal changes also exist related to behavior in some species that may increase their
susceptibility to collision mortality. Red-winged, tricolored, and Brewers blackbirds, among the
most common species in the MHWRA, form large flocks during the fall/winter months. No
longer associated with breeding sites, these flocks can rapidly move through the MHWRA and
surrounding area, flying at a range of altitudes and in unpredictable formations.
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Among the project surveys in the MHWRA, the 2004 Shiloh 1 survey may provide the best
example of temporal changes in species abundance and composition (Table 7). Surveys were
conducted over one complete year, from January to December. Table 7 shows the year-round
presence of common resident breeding raptors (American kestrel, northern harrier, red-tailed
hawk, and turkey vulture) and several other resident species, such as common raven, golden
eagle, and loggerhead shrike; and the seasonal presence of non-breeding species (rough-legged
hawk, merlin, and prairie falcon) or long-distance migrants (cliff swallows, barn swallows).
Table 7. Avian Species Abundance and Composition by Month from the Shiloh 1 Wind
Project, 2004
Species
American crow
American kestrel
American pipit
American white pelican
Barn swallow
Bblack phoebe
Brewer’s blackbird
Burrowing owl
Canada goose
Cliff swallow
Common raven
Dark-eyed junco
Golden eagle
Great egret
Great-horned owl
Horned lark
Killdeer
Loggerhead shrike
Mallard
Merlin
Mourning dove
Northern flicker
Northern harrier
Northern mockingbird
Osprey
Prairie falcon
Red-shouldered hawk
Red-tailed hawk
Red-winged blackbird
Ring-necked pheasant
Rock dove
Rough-legged hawk
Savannah sparrow
Say’s phoebe
Snow goose
Swainson’s hawk
Tree swallow
Tricolored blackbird
Turkey vulture
Western meadowlark
White-tailed kite

Jan
2
39

Feb
2
36

16

4

1

Mar
2
24

18

45

20

2

27

31

1
50
8

1

1

3

60
19
14
3
27

82
9
2
1
1
37

30
18
21
1
20

1

114

111
700

42
120

1

1

1

Jun

Jul

Aug

6

18

20

9

10
8

90
24

6
12

28
10

5
2
3

7

2
8

2
12

1

2

22

8

28
3
6
1
22
15
7

9

55

Sep
2
55
12

Oct
2
56

Nov
14
34
100

Dec
8
31
100

52
1
30

157

24

176
1

71
3

12
32

32
17

2

4

60
14
5
40
9
9

1

1

11
11

6
9
9

64
18
18

58
16
16

118
23
23

12

6

8

12

10
11

43
188
1
10
1
4

19
150

2

3

4

5

4

55

51

42

40

51

80

19

2

10
23
8
27

May

1

6

2

Apr
2
12
18

26
20

31
4

1

15

45
11

99

3
2
86

10

50

1

42

8
1

38
3

5

1

3

1

4

11
3

266
55
3

6
125
218
6

57
42
18

12
1
1
58

20
4
100

53
206
15
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Species
Unidentified gull
Unidentified buteo
Mixed blackbirds
Total

Source: Kerlinger et al. 2011

Jan

Feb
1

440
830

150
1301

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

403

306

301

254

80

1045
1821

2200
3060

4150
4819

3450
4389

1
418

Overall avian spatial distribution patterns can be examined by reviewing all of the abundance
surveys that have been undertaken throughout the MHWRA since the late 1980s. The results are
fairly predictable, based on land use, topography, availability of nesting habitats, availability or
proximity to wetlands or streams, and proximity to off-site habitats (e.g., Suisun Marsh).
Kerlinger et al. (2009a) more fully address the distribution of species across the MHWRA
landscape than other studies. During their preconstruction avian use surveys, they used nine
observation points with a 1-mile observation-radii situated in the northern, southern, eastern, and
western edges of the MHWRA, four of which were north of State Route 12 and therefore outside
the MHWRA, and one of which overlaps most of the Solano 4 West subarea (Figure 5).
Differences in species distribution and use patterns were detected for several species and species
groups, which generally were correlated with habitat availability, topography, or other ecological
factors. They also examined the data based on seasonal differences.
The majority of overall bird occurrences were reported north of State Route 12, attributed mainly
to higher value habitat in that area for several species, including Brewer’s blackbirds, European
starlings, long-billed curlews (Numenius americanus), mourning doves, western meadowlarks,
and mixed blackbird groups. Distribution in the MHWRA was relatively consistent for many
species across the landscape, such as horned lark, western meadowlark, and turkey vulture;
however, some interesting differences were also noted. For example, the majority of raptor
detections were made in the western portion of the MHWRA. Also, as a group, waterfowl were
detected north of State Route 12 and in the southwestern portion of the MHWRA, with no
occurrences at any other interior locations. The relatively few waterfowl detections made across
all survey efforts, particularly in light of the substantial waterfowl populations that winter in the
Delta and Suisun Marsh, may be at least partially explained by the lack of waterfowl habitat in
the MHWRA and flight patterns of most waterfowl that more likely follow pathways around the
Montezuma Hills rather than through them.
Seasonal differences also were interesting, particularly for raptor species, and can be correlated
with fatality rates. For species that do not breed in California, such as ferruginous hawk and
merlin, the expected pattern indicated only non-breeding season occurrences. For other yearround resident species, such as American kestrel, red-tailed hawk, and burrowing owl (Athene
cunicularia), the data suggested increases in local populations during the fall/winter nonbreeding season. This pattern was less clear in other raptor species, including golden eagle.
Although the occurrence data indicate some local movement patterns of some species groups
(e.g., waterfowl), overall the data do not suggest that the Montezuma Hills support any unique
flight corridors or significant habitat use areas. As noted previously, the landscape generally is
monotypic, and use patterns by many species likely are dictated more by habitat availability and
quality outside the Montezuma Hills rather than in it.
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Avian Distribution Patterns within the Solano 4 Project Area
The Collinsville Wind project (Curry and Kerlinger 2011) included avian occurrence data
according to the six observation points used in the survey, providing some information on
distribution patterns in the Solano 4 West subunit (Table 8). Among the few easily discernable
patterns from this data set include the occurrences of waterfowl and waterbirds within stations 1,
2, 3, and 5 (those located closest to the wetland and aquatic habitats south and west of the Project
area). Also, wide-ranging species associated with grassland landscapes were observed in most or
all observation points. These include raptors—such as American kestrel, red-tailed hawk, whitetailed kite (Elanus leucurus), and northern harrier—and blackbird species, particularly mixed
flocks. Interestingly, unlike other survey efforts, very few horned larks were observed (16) and
only at one observation point (#5). Predictably, observation points 2, 3, and 5 along the southern
edge of the MHWRA and overlapping the adjacent marshlands had the greatest number of
overall observations. Observation points 4 and 6, the two interior sites, had the lowest number of
overall observations. The relatively fewer observations in observation point 1, also along the
southern edge of the MHWRA, reflect fewer detections of mixed blackbird flocks compared with
the other observation points.
Table 8. Avian Species Observed by Observation Point from 2010 Surveys at the Collinsville
Wind Project, Solano County, CA
Species
American goldfinch
American kestrel
American white pelican
Anna’s hummingbird
Ash-throated flycatcher
Barn swallow
Black phoebe
Burrowing owl
Canada goose
Cliff swallow
Common raven
Common yellowthroat
Dark-eyed junco
Double-crested cormorant
European starling
Golden eagle
Great-blue heron
Great egret
Great-horned owl
Green heron
Hermit thrush
Horned lark
House finch
Killdeer
Loggerhead shrike
Mallard
Mourning dove
Northern flicker

1
180
14
2
1
202
6
5
610
14
64
1

2
100
10
36
2
176
6
5
1
1
60
2
20
96
-

2010 Observation Points
3
4
4
15
2
14
60
3
2
14
462
32
32
1
3
3
1
116
76
12
1
13
72
112
12

5
3
8
1
36
1
2
6
142
3
5
16
10
192
24
2

6
7
6
1
100
12
-
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Species
Northern harrier
Northern mockingbird
Prairie falcon
Red-tailed hawk
Red-winged blackbird
Ring-necked pheasant
Savannah sparrow
Say’s phoebe
Song sparrow
Spotted towhee
Tree swallow
Turkey vulture
Western meadowlark
White-crowned sparrow
White-tailed kite
Yellow-rumped warbler
Mixed blackbirds
Unidentified gull
Unidentified passerine
Unidentified sparrow
Unidentified tern
Total

1
27
1
21
50
3
16
5
30
16
364
6
6
780
60
160
2,644

2
20
1
35
128
16
6
22
26
28
104
23
7760
16
8,700

Sources: Curry and Kerlinger, LLC 2011; CH2M HILL 2016

2010 Observation Points
3
4
17
8
1
5
3
6
38
710
120
2
6
2
3
132
150
4
66
38
74
152
15
2
87
8500
2000
360
80
4
10,160
3,485

5
21
6
1
9
146
3
14
1
197
40
20
16
6
3220
6
60
4
4,220

6
5
30
50
15
4
3
2600
170
3,017

Occurrence Rates
Occurrence rates provide a more meaningful metric for determining the presence of species in a
project area and assessing potential risk based on the frequency of occurrence. Nine of the survey
efforts conducted in the MHWRA since 2000, including the Collinsville Wind Project (Solano 4
West), compiled results according to the number of observations per hour (Table 9). Averaging
258 observations per hour for all birds across all nine projects, High Winds (672.997 birds per
hour) and Collinsville (447.583 birds per hour) reported the highest number of observations per
hour for all birds. Excluding blackbirds, the rate dropped substantially across all projects, from
17.070 to 84.889 total birds observed per hour, with the highest rate at Collinsville (Table 9).
The most frequently observed bird group among all projects combined was blackbirds (Brewer’s
blackbird, red-winged blackbird, tricolored blackbird, European starling, brown-headed cowbird
[Molothrus ater], mixed flocks) at 216.759 birds per hour (84% of the total observations). The
most frequently observed species was the red-winged blackbird (13.016 birds per hour). Totals
for the 10 most frequently observed non-blackbird species in descending order include horned
lark (9.222 birds per hour), rock pigeon (4.068 birds per hour), western meadowlark (3.595 birds
per hour), turkey vulture (3.168 birds per hour), red-tailed hawk (2.402 birds per hour), barn
swallow (2.196 birds per hour), American pipit (2.177 birds per hour), house finch (1.761 birds
per hour), white-crowned sparrow (1.431 birds per hour), and common raven (1.341 birds per
hour).
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Raptors as a group, which included 17 species (including owls and turkey vultures), were
detected at a rate of 7.853 birds per hour (approximately 3% of the total observations). The three
most commonly observed raptors—turkey vulture (3.168 birds per hour), red-tailed hawk
(2.402 birds per hour), and American kestrel (1.052 birds per hour)—contributed to 84% of the
total raptors observed (6.622 birds per minute). Raptors were observed with regularity at all
observation points (see Table 8), but the rate of occurrence in terms of the number of birds per
hour, was consistently low among all projects.
All waterbirds (waterfowl, shorebirds, wading birds, seabirds) combined, which included
29 species, were detected at a rate of only 2.307 birds per hour (less than 1% of the total
observations). The most frequently observed species was the killdeer (0.967 birds per hour).
The three common species identified earlier as ground passerines (American pipit, horned lark,
and western meadowlark) were detected at a combined rate of 14.993 birds per hour (5.8% of all
observations). Excluding blackbird species, these three species combined had the highest
detection rate compared to other groups (e.g., raptors, waterbirds).
Relative occurrence rates between survey efforts generally were consistent among the most
commonly observed species. Although the rates are variable between surveys, species with
overall high occurrence rates tend to be high across all projects. This is most pronounced in the
blackbird species, mixed blackbirds, and the ground passerines (American pipit, horned lark, and
western meadowlark). Common resident raptor species, including American kestrel, northern
harrier, red-tailed hawk, and turkey vulture, also are similarly represented among all survey
efforts. Observations of less common raptor species and those that occur seasonally in the
MHWRA, including ferruginous hawk, rough-legged hawk, merlin, peregrine falcon, and prairie
falcon, occurred with much less consistency between survey efforts (Table 9).
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Table 9. Avian Observations per Hour from Nine Avian Abundance Surveys in the MHWRA
Observations Per Hour
High
Winds
Aug 00–
Aug 01

High
Winds
Aug 03–
Aug 05

Shiloh I
Jan 04–
Dec 04

Shiloh II
Apr 09–
May12

Shiloh
III
Apr 07–
Apr 08

Shiloh
III
Jan 12–
Dec 12

Shiloh
IV
Apr 07–
Apr 08

Montezuma
II
Mar 12–
Feb 15

Collinsville

Average
– All
Projects

American avocet

0.000

0.000

0.000

0.003

0.000

0.000

0.000

0.000

0.000

0.000

American coot

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.455

0.000

0.051

American crow

0.610

0.156

0.320

0.040

0.000

0.150

0.000

0.050

0.000

0.147

American goldfinch

0.050

0.000

0.000

0.847

0.000

1.550

0.000

2.568

3.889

0.989

American kestrel

2.270

1.532

1.470

0.570

0.840

0.850

0.590

0.612

0.736

1.052

American pipit

3.770

4.954

1.130

0.690

0.110

1.050

1.500

3.400

0.000

2.177

American robin

0.020

0.000

0.000

0.007

0.000

0.010

0.000

0.005

0.000

0.005

Am. white pelican

0.200

0.000

0.553

0.503

0.000

0.560

0.690

0.035

0.111

0.294

American wigeon

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.013

0.000

0.001

Anna’s hummingbird

0.010

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.028

0.004

Ash-throated flycatcher

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.014

0.002

Barn swallow

0.890

1.258

0.060

0.780

13.490

0.320

0.720

0.139

2.111

2.196

Black phoebe

0.020

0.000

0.000

0.013

0.000

0.000

0.000

0.018

0.125

0.020

Black swift

0.000

0.000

0.000

0.000

0.050

0.000

0.000

0.000

0.000

0.006

Brewer's blackbird

2.060

2.860

3.440

2.670

0.970

1.790

5.540

32.151

0.000

5.720

Brown-headed cowbird

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.016

0.000

0.002

Burrowing owl

0.000

0.024

0.000

0.013

0.000

0.010

0.000

0.036

0.069

0.017

California gull

0.000

0.000

0.000

0.073

0.000

0.000

0.000

0.000

0.000

0.008

Canada goose

0.220

0.743

0.890

0.640

0.000

0.020

0.000

0.554

0.083

0.350

Species
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Observations Per Hour
High
Winds
Aug 00–
Aug 01

High
Winds
Aug 03–
Aug 05

Shiloh I
Jan 04–
Dec 04

Shiloh II
Apr 09–
May12

Shiloh
III
Apr 07–
Apr 08

Shiloh
III
Jan 12–
Dec 12

Shiloh
IV
Apr 07–
Apr 08

Montezuma
II
Mar 12–
Feb 15

Collinsville

Average
– All
Projects

Chipping sparrow

0.220

0.000

0.000

0.000

0.000

0.000

0.000

0.000

15.222

1.176

Chukar

0.000

0.000

0.000

0.000

0.050

0.000

0.000

0.000

0.000

0.006

Cinnamon teal

0.000

0.000

0.000

0.007

0.000

0.000

0.000

0.003

0.000

0.001

Cliff swallow

1.050

0.118

0.230

1.690

0.650

1.410

0.000

0.920

0.000

0.674

Common raven

2.310

2.289

1.020

0.787

1.490

0.690

1.150

2.246

0.083

1.341

Common yellowthroat

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.042

0.005

Cooper’s hawk

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.020

0.000

0.002

Dark-eyed junco

0.000

0.000

0.000

0.070

0.000

0.080

0.000

0.000

0.444

0.067

Domestic goose

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.120

0.000

0.013

D-c cormorant

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.399

0.069

0.052

Dunlin

0.000

0.000

0.000

0.010

0.000

0.000

0.000

0.000

0.000

0.001

Eurasian collared dove

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.008

0.000

0.001

European starling

0.390

1.469

0.000

3.273

0.220

0.140

6.840

5.428

0.694

2.050

Ferruginous hawk

0.030

0.016

0.000

0.027

0.000

0.000

0.000

0.000

0.000

0.008

Golden eagle

0.860

0.219

0.080

0.067

0.080

0.090

0.190

0.098

0.083

0.196

Golden crowed sparrow

0.000

0.039

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.004

Grasshopper sparrow

0.000

0.016

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.002

Great blue heron

0.000

0.008

0.000

0.000

0.000

0.000

0.000

0.005

0.014

0.003

Great egret

0.030

0.016

0.030

0.030

0.030

0.030

0.010

0.013

0.083

0.030

Great horned owl

0.000

0.000

0.000

0.017

0.000

0.020

0.000

0.018

0.042

0.010

Great-tailed grackle

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Species
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Observations Per Hour
High
Winds
Aug 00–
Aug 01

High
Winds
Aug 03–
Aug 05

Shiloh I
Jan 04–
Dec 04

Shiloh II
Apr 09–
May12

Shiloh
III
Apr 07–
Apr 08

Shiloh
III
Jan 12–
Dec 12

Shiloh
IV
Apr 07–
Apr 08

Montezuma
II
Mar 12–
Feb 15

Collinsville

Average
– All
Projects

Greater yellowlegs

0.000

0.000

0.000

0.003

0.000

0.000

0.000

0.000

0.000

0.000

Gr. white-fronted goose

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.007

0.000

0.001

Horned lark

8.290

2.164

0.840

2.387

2.460

1.540

4.000

6.450

0.222

9.222

House finch

0.270

0.047

0.000

0.543

0.000

0.460

0.000

3.474

11.056

1.761

House sparrow

0.000

0.000

0.000

0.040

0.000

0.000

0.000

0.022

0.000

0.007

Killdeer

0.720

0.368

0.000

0.763

0.300

0.730

0.430

1.502

3.889

0.967

Lesser goldfinch

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.154

0.000

0.017

Lesser yellowlegs

0.010

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.001

Lincoln's sparrow

0.000

0.000

0.000

0.003

0.000

0.000

0.000

0.000

0.000

0.000

Loggerhead shrike

0.430

0.391

0.760

0.303

0.160

0.430

0.230

0.339

0.417

0.384

Long-billed curlew

0.420

0.000

0.000

0.677

0.000

0.000

0.000

0.127

0.000

0.136

Long-billed dowitcher

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.057

0.000

0.006

Mallard

0.050

0.078

0.000

0.570

0.000

0.150

0.000

0.069

0.611

0.170

Merlin

0.000

0.008

0.000

0.000

0.000

0.000

0.000

0.018

0.000

0.003

Mountain bluebird

0.000

0.000

0.000

0.013

0.000

0.000

0.000

0.000

0.000

0.001

Mourning dove

0.590

0.641

0.190

0.573

0.000

0.210

0.080

1.757

4.778

0.980

Mute swan

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.000

0.000

Northern flicker

0.070

0.000

0.020

0.017

0.030

0.030

0.010

0.007

0.208

0.044

Northern harrier

0.520

0.657

0.400

0.533

0.380

0.460

0.030

0.658

1.361

0.555

Northern mockingbird

0.110

0.039

0.000

0.013

0.030

0.010

0.000

0.112

0.167

0.053

Northern pintail

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.000

0.000

Species
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Observations Per Hour
High
Winds
Aug 00–
Aug 01

High
Winds
Aug 03–
Aug 05

Shiloh I
Jan 04–
Dec 04

Shiloh II
Apr 09–
May12

Shiloh
III
Apr 07–
Apr 08

Shiloh
III
Jan 12–
Dec 12

Shiloh
IV
Apr 07–
Apr 08

Montezuma
II
Mar 12–
Feb 15

Collinsville

Average
– All
Projects

Northern r-w swallow

0.000

0.008

0.000

0.000

0.000

0.000

0.000

0.049

0.000

0.006

Northern shoveler

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.003

0.000

0.000

Peregrine falcon

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.007

0.000

0.001

Prairie falcon

0.030

0.000

0.060

0.027

0.000

0.040

0.040

0.026

0.083

0.034

Red-shouldered hawk

0.000

0.000

0.000

0.000

0.000

0.010

0.000

0.000

0.000

0.001

Red-tailed hawk

2.340

4.047

2.560

1.410

5.190

1.490

1.280

1.370

1.931

2.402

Red-winged blackbird

2.370

33.188

13.690

7.207

4.590

3.090

9.660

26.631

16.722

13.016

Ring-necked pheasant

0.040

0.008

0.000

0.013

0.270

0.050

0.000

0.018

0.028

0.047

Rock pigeon

1.240

3.656

1.820

0.957

10.350

0.730

6.500

11.356

0.000

4.068

Rough-legged hawk

0.290

0.000

0.030

0.007

0.050

0.010

0.000

0.016

0.000

0.045

Savannah sparrow

0.050

0.227

0.000

0.663

1.350

1.080

2.030

5.818

0.514

1.304

Say's phoebe

0.120

0.039

0.050

0.090

0.030

0.050

0.070

0.107

0.292

0.106

Short-eared owl

0.010

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.000

0.001

Snow goose

0.000

0.000

0.000

0.133

0.000

0.550

0.000

0.012

0.000

0.077

Snowy egret

0.030

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.003

Song sparrow

0.070

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.417

0.054

Spotted towhee

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.083

0.009

Swainson's hawk

0.010

0.008

0.320

0.127

0.080

0.050

0.230

0.079

0.000

0.100

Tree swallow

0.040

0.321

0.160

0.753

0.490

0.380

0.340

0.655

7.361

1.167

Tricolored blackbird

0.050

0.000

0.000

0.000

0.000

0.000

0.000

68.475

0.000

7.614

Tundra swan

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.029

0.000

0.003

Species
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Observations Per Hour
High
Winds
Aug 00–
Aug 01

High
Winds
Aug 03–
Aug 05

Shiloh I
Jan 04–
Dec 04

Shiloh II
Apr 09–
May12

Shiloh
III
Apr 07–
Apr 08

Shiloh
III
Jan 12–
Dec 12

Shiloh
IV
Apr 07–
Apr 08

Montezuma
II
Mar 12–
Feb 15

Collinsville

Average
– All
Projects

Turkey vulture

5.440

3.789

4.050

0.903

4.190

1.300

4.110

4.275

0.458

3.168

Varied thrush

0.000

0.000

0.000

0.013

0.000

0.000

0.000

0.000

0.000

0.001

Violet-green swallow

0.160

0.180

0.000

0.000

0.000

0.000

0.000

0.005

0.000

0.038

Western kingbird

0.070

0.078

0.000

0.023

0.000

0.010

0.000

0.007

0.000

0.021

Western meadowlark

3.600

2.383

0.050

3.707

2.780

3.600

6.380

7.052

2.806

3.595

Western scrub-jay

0.290

0.000

0.000

0.003

0.000

0.000

0.000

0.000

0.000

0.033

Western tanager

0.000

0.000

0.000

0.003

0.000

0.000

0.000

0.000

0.000

0.000

Whimbrel

0.070

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.008

White-crowned sparrow

0.140

0.008

0.000

0.083

2.590

0.100

0.000

0.037

9.917

1.431

White-faced ibis

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.006

0.000

0.001

White-tailed kite

0.010

0.243

0.130

0.027

0.000

0.070

0.000

0.049

0.861

0.154

White-throated swift

0.000

0.024

0.000

0.000

0.000

0.000

0.000

0.581

0.000

0.067

Yellow-billed magpie

0.000

0.008

0.000

0.007

0.080

0.000

0.000

0.005

0.000

0.011

Yellow-rumped warbler

0.000

0.000

0.000

0.137

0.000

0.030

0.000

0.000

1.375

0.171

344.210

601.61

103.870

26.033

51.620

24.640

214.040

4.677

345.278

190.775

Unidentified corvid

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Unidentified duck

0.000

0.000

0.000

0.067

0.000

0.000

0.000

0.132

0.000

0.022

Unidentified goldfinch

0.000

0.000

0.000

0.013

0.000

0.000

0.000

0.000

0.000

0.001

Unidentified gull

0.000

0.000

0.000

0.287

0.000

0.140

0.000

0.377

0.083

0.099

Unidentified raptor

0.630

0.305

0.000

0.000

0.000

0.000

0.000

0.003

0.000

0.104

Unid hummingbird

0.000

0.008

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.001

Species

Mixed blackbirds
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Observations Per Hour
High
Winds
Aug 00–
Aug 01

High
Winds
Aug 03–
Aug 05

Shiloh I
Jan 04–
Dec 04

Shiloh II
Apr 09–
May12

Shiloh
III
Apr 07–
Apr 08

Shiloh
III
Jan 12–
Dec 12

Shiloh
IV
Apr 07–
Apr 08

Montezuma
II
Mar 12–
Feb 15

Collinsville

Average
– All
Projects

Unidentified songbird

0.000

0.328

0.000

0.000

0.000

0.000

0.000

0.000

8.417

0.972

Unidentified sparrow

0.000

0.008

0.000

0.000

0.270

0.000

0.000

0.006

4.167

0.495

Unidentified swallow

0.000

1.946

0.000

0.000

0.000

0.000

0.000

0.007

0.000

0.217

Unidentified tern

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.111

0.012

Unidentified bird

0.000

0.000

0.000

0.083

0.000

0.000

0.000

0.000

0.000

0.009

Total all birds

387.798

672.997

138.070

61.960

105.270

50.210

266.690

192.090

447.583

258.075

Total except blackbirds

39.110

35.340

17.070

26.050

48.090

20.690

37.450

63.156

84.889

41.316

Species

Notes:
1. Orange-shaded columns represent data that corresponds directly with the Project; gray-shaded data partially overlaps with the Project.
Sources: H.T. Harvey 2015; CH2M HILL 2016
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Another way to examine the relative frequency of bird species is to record the amount of time
that each bird is observed in the survey area. This approach was used to assess bird use during
the Montezuma I Project (ICF International 2013). Using six observation points, each survey
measured the amount of time (in minutes) that birds spent in the survey area. These data then
were tallied into the metric of bird-minutes. Of the different approaches to collecting and
analyzing bird-use data, this approach may be the most useful in addressing potential risk and
interpreting changes in fatality rates over time. This metric of “bird minutes” is useful as an
indicator of collision risk, because the longer an individual is present in a given area, the greater
the opportunity for collision incidents. For example, ICF International (2013) was able to
correlate an increase in the number of loggerhead shrike fatalities between 2011 and 2012 with
an increase in observed shrike bird-minutes.
Table 9 shows the 2012 bird-minute data from Montezuma I (ICF International 2013). In many
respects, the data are consistent with other survey efforts. Table 10 highlights the data for
resident year-round raptors, blackbirds, and starlings, and other species with higher bird-minutes.
Blackbirds, including European starlings, red-winged blackbirds, Brewer’s blackbirds, and
tricolored blackbirds were the most abundant and had the highest number of recorded birdminutes (82% of the total bird-minutes). Unidentified blackbirds, most likely mixed flocks, had
the highest total (863.84 bird minutes), followed by European starling (244.38 bird minutes).
Consistent with other surveys, all 12 raptors combined were observed much less frequently
(43.60 bird-minutes [2.7% of the total bird-minutes]). Most of these (42.05 bird-minutes
[96.4%]) were observations of the four common resident, year-round species—American kestrel,
red-tailed hawk, northern harrier, and turkey vulture—with the turkey vulture being the most
commonly reported raptor.
Other species that occurred relatively frequently included rock pigeon, mourning dove, common
raven, loggerhead shrike, and horned lark.
From this dataset (Table 10), it also is possible to detect seasonal and monthly changes in
populations, which can be correlated with migratory movements and bird behavior (e.g.,
fall/winter flocking behavior).
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Table 10. Total Number of Bird-Minutes Documented by Species at Six Observation Points at the Montezuma I Project, 2012
Common Name
American kestrel
Burrowing owl
Golden eagle
Red-tailed hawk
Turkey vulture
White-tailed kite
Northern harrier
Swainson’s hawk
Ferruginous hawk
Rough-legged hawk
Unidentified buteo
Peregrine falcon
Prairie falcon
Unidentified falcon
American white pelican
Greater white-fronted goose
Canada goose
Unidentified goose
Mallard
Common goldeneye
Unidentified duck
Great egret
Great-horned owl
American coot
Killdeer
Rock pigeon
Mourning dove
Anna’s hummingbird
Northern flicker
Black phoebe
Say’s phoebe
Western kingbird
Loggerhead shrike
Western scrub jay
Yellow-billed magpie
American crow
Common raven
Horned lark
Cliff swallow
Tree swallow

Jan
5.15
0.00
0.63
15.11
25.04
0.00
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.59
76.67
0.00
0.00
0.00
0.00
0.00
0.00
3.15
58.33
0.15
0.00
0.00
0.00
0.93
0.00
0.89
0.11
0.07
0.00
25.70
5.26
0.00
0.00

Feb
6.00
0.00
0.00
11.56
21.20
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.64
1461
0.08
0.48
0.08
0.00
0.00
0.00
0.52
11.56
2.40
0.00
0.00
0.00
0.00
0.00
1.68
0.00
0.00
0.00
28.67
0.00
0.00
0.00

Mar
5.65
0.00
0.09
5.52
24.48
0.48
2.39
0.00
0.00
0.00
7.17
0.00
0.00
0.00
0.52
21.74
16.78
43.65
0.61
0.00
0.00
0.00
0.00
0.00
0.43
20.57
1.30
0.00
0.17
0.00
0.00
0.00
1.09
0.00
0.00
0.00
28.57
0.00
0.00
2.17

Apr
2.10
0.00
0.00
4.90
11.00
0.14
4.10
4.38
0.00
0.00
2.00
0.00
0.00
0.00
3.67
0.00
2.81
0.00
3.48
0.00
0.19
0.10
0.00
0.86
0.05
2.29
2.38
0.05
0.00
0.00
0.00
0.00
0.57
0.19
0.00
0.00
18.14
1.24
0.00
2.33

May
0.22
0.00
0.00
1.56
9.11
0.00
3.00
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
3.83
0.00
4.22
0.00
0.00
0.00
0.00
0.00
0.50
2.39
3.67
0.00
0.00
0.00
0.00
0.56
3.94
0.39
0.00
0.00
1.89
0.00
0.22
0.00

Jun
0.17
0.00
0.00
0.17
9.29
0.00
2.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.75
0.00
0.00
0.00
0.00
0.00
0.33
3.58
1.58
0.00
0.00
0.00
0.00
0.58
1.29
0.17
0.00
0.00
1.67
0.00
1.96
0.00

Jul
1.63
0.00
0.00
0.75
33.31
0.00
1.06
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.69
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
7.75
16.31
0.00
0.00
0.00
0.00
0.00
0.19
0.13
0.00
0.88
2.31
0.06
0.00
0.00

Aug
1.19
0.00
0.00
6.10
49.24
0.00
1.76
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.62
18.71
0.00
0.00
0.00
0.00
0.00
7.67
2.86
0.00
1.29
2.10
0.48
3.05
1.29

Sep
0.83
0.00
0.00
6.17
118.00
0.00
3.67
0.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
13.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.17
8.17
0.25
0.00
0.00
0.00
0.00
0.00
0.33
5.17
0.00
0.67
2.83
0.00
0.17
0.08

Oct
1.00
0.00
0.00
7.92
46.88
0.00
0.23
0.15
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
5.92
0.00
0.00
0.00
0.00
0.00
1.15
0.00
4.00
19.92
0.23
0.00
0.31
0.00
0.00
0.00
1.42
0.27
0.00
16.69
10.12
1.04
0.00
0.00

Nov
3.50
0.00
1.30
14.10
5.27
0.00
0.20
0.00
0.00
0.00
0.00
0.07
0.33
0.00
0.00
0.00
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.23
14.53
1.37
0.00
8.00
0.00
1.03
0.00
9.93
0.17
0.00
0.43
4.47
13.47
0.00
0.00

Dec
2.58
0.04
0.00
22.46
5.92
0.00
0.63
0.00
0.25
0.46
0.00
0.08
0.00
0.00
0.00
0.00
7.75
0.00
0.00
0.00
0.00
0.00
1.25
0.00
10.29
45.96
0.38
0.00
12.63
0.08
3.92
0.00
15.13
0.46
0.08
0.00
20.92
10.17
0.00
0.00

Total
30.02
0.04
2.02
96.31
358.74
0.62
19.54
5.66
0.25
0.46
9.17
0.15
0.41
0.04
4.74
21.74
56.06
1581.5
9.14
0.48
0.27
0.10
2.40
0.86
20.80
197.67
48.73
0.05
21.11
0.08
5.88
1.14
44.13
9.90
0.16
19.95
147.47
31.71
5.39
5.88

Average
2.50
0.00
0.17
8.03
29.89
0.05
1.63
0.47
0.02
0.04
0.76
0.01
0.03
0.00
0.40
1.81
4.67
131.79
0.76
0.04
0.02
0.01
0.20
0.07
1.73
16.47
4.06
0.00
1.76
0.01
0.49
0.09
3.68
0.83
0.01
1.66
12.29
2.64
0.45
0.49
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Common Name
Barn swallow
Violet green swallow
Rough-winged swallow
Unidentified swallow
House wren
Ruby-crowned kinglet
Western bluebird
American robin
Northern mockingbird
European starling
American pipit
Yellow-rumped warbler
Savannah sparrow
White-crowned sparrow
Golden-crowned sparrow
Western tanager
Red-winged blackbird
Tricolored blackbird
Western meadowlark
Yellow-headed blackbird
Brewer’s blackbird
Unidentified blackbird
Brown-headed cowbird
House finch
Lesser goldfinch
American goldfinch
Total

Jan
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.15
40.04
0.07
0.11
0.00
0.00
0.00
27.81
0.00
33.85
0.00
149.74
1436.56
0.00
4.63
0.00
0.00
1918.96

Feb
0.00
0.00
0.00
0.12
0.00
0.00
0.00
0.00
0.00
8.84
0.12
0.00
0.36
0.00
0.00
0.00
18.64
0.00
7.24
0.00
22.88
630.92
0.00
0.00
0.00
0.00
2237.56

Mar
0.30
0.00
0.00
1.65
0.00
0.04
0.00
0.00
0.13
76.09
0.00
0.00
0.04
0.00
0.00
0.00
212.83
0.00
14.09
0.00
5.04
487.74
0.00
0.00
0.00
0.00
981.35

Apr
1.00
0.00
0.00
38.05
0.00
0.00
0.00
0.00
0.00
2.48
0.00
0.19
0.00
0.00
0.00
0.00
270.57
0.00
6.05
0.00
1.43
97.10
0.00
0.14
0.00
0.00
483.95

May
1.17
0.00
0.00
0.17
0.00
0.00
0.06
0.00
0.00
11.28
0.00
0.00
0.00
0.00
0.00
0.04
62.00
0.00
6.50
0.00
0.00
0.28
0.56
0.44
0.00
0.00
118.67

Jun
1.67
0.08
0.38
1.42
0.00
0.00
0.00
0.00
0.17
1.88
0.00
0.00
0.00
0.00
0.00
0.00
54.50
0.00
6.25
0.00
0.75
7.42
0.21
0.96
0.00
0.00
100.04

Jul
1.44
0.00
0.00
3.63
0.00
0.00
0.00
0.00
0.00
0.44
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
5.94
0.00
0.19
0.06
0.00
4.19
0.00
0.00
82.31

Aug
0.67
0.00
0.00
34.24
0.00
0.00
0.00
0.00
0.10
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
34.48
0.00
0.81
0.00
0.00
3.05
0.00
0.05
174.90

Sep
1.08
0.00
0.00
20.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
13.17
0.00
0.25
0.17
0.00
0.00
0.00
0.08
195.33

Oct
0.38
0.00
0.00
0.73
0.00
0.00
0.00
0.00
0.00
388.12
0.00
0.00
2.42
0.00
0.00
0.00
145.35
0.00
79.85
0.00
42.23
1732.23
0.00
5.77
0.00
0.00
2512.42

Nov
0.00
0.00
0.00
0.47
1.00
0.00
0.00
0.00
0.00
1513.90
0.40
0.00
26.30
2.83
0.00
0.00
39.83
1160
146.17
0.03
288.57
4897.10
0.20
15.60
0.77
31.90
8205.63

Dec
0.00
0.00
0.00
0.00
0.00
6.25
0.00
3.83
3.75
921.21
3.38
4.63
48.75
14.96
0.04
0.00
35.67
57.79
54.79
0.04
81.41
1076.50
0.00
3.38
0.13
5.67
2483.58

Notes:
1. Resident year-round raptors are highlighted in gray; blackbirds and starlings are highlighted in yellow; and other species with relatively high averages are highlighted in green.
Source: ICF International 2013

Total
7.71
0.08
0.38
100.96
1.00
6.29
0.06
3.83
4.14
2932.60
43.93
4.89
77.99
17.79
0.04
0.04
867.26
1218.76
408.36
0.07
539.30
10366.06
0.96
38.15
0.89
37.70
19494.72

Average
0.64
0.01
0.03
8.41
0.08
0.52
0.00
0.32
0.35
244.38
3.66
0.41
6.50
1.48
0.00
0.00
72.27
101.56
34.03
0.01
49.44
863.84
0.08
3.18
0.07
3.14
1624.56
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Special-Status Species
Special-status species are generally defined as species that are assigned a status designation
indicating possible risk to the species. These designations are assigned by state and federal
resource agencies (e.g., California Department of Fish and Wildlife, U.S. Fish and Wildlife
Service) or by private research or conservation groups (e.g., National Audubon Society,
California Native Plant Society). Assignment to a special-status designation is usually done on
the basis of a declining or potentially declining population, either locally, regionally, or
nationally. The extent to which a species or population is at risk usually determines the status
designation. The factors that determine risk to a species or population generally fall into one of
several categories, such as habitat loss or modification affecting the distribution and abundance
of a species; environmental contaminants affecting the reproductive potential of a species; or a
variety of mortality factors such as hunting or fishing, interference with human-made objects
(e.g., collision, electrocution), invasive species, or toxins.
Although all native migratory birds are protected under the federal Migratory Bird Treaty Act,
some species are afforded additional protection because of declining populations or other related
risks to long-term population sustainability. Special-status birds are defined as follows:
•
•
•
•
•

species that are listed, proposed, or candidates for listing under the federal Endangered
Species Act (50 Code of Federal Regulations 17.11-listed; 61 Federal Register 7591,
February 28, 1996-candidates);
species that are listed or proposed for listing under the California Endangered Species
Act (Fish and Game Code 1992 Sections 2050 et seq.; 14 California Code of Regulations
Sections 670.1 et seq.);
species that are designated as Species of Special Concern by the California Department
of Fish and Wildlife (CDFW);
species that are designated as Fully Protected by CDFW (Fish and Game Code,
Section 3511, 4700, 5050, and 5515; and
species protected under the federal Bald and Golden Eagle Protection Act (BGEPA).

Several special-status bird species have been reported to occupy the MHWRA or immediately
surrounding area and are listed in Table 11.
Table 11. Special-Status Birds Known to Occur On or Near the MHWRA
Species
American white pelican
Pelecanus erythrorhynchos
black rail
Laterallus jamaicensis coturniculus
least bittern
Ixobrychus exilis
northern harrier
Circus cyaneus
white-tailed kite
Elanus leucurus

Status (State/Federal)
SSC/T/SSC/SSC/FP/-

Habitat Associations
Open shallow water in marshes,
lakes, larger watercourses
Salt marsh, shallow freshwater
marsh
Fresh/brackish water emergent
wetlands
Grasslands, seasonal wetlands,
irrigated pastures/croplands
Grasslands, seasonal wetlands,
irrigated pastures/croplands
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Species
Swainson’s hawk
Buteo swainsoni
Ferruginous hawk
Buteo regalis
golden eagle
Aquila chrysaetos
bald eagle
Haliaeetus leucocephalus
Peregrine falcon
Falco peregrinus
merlin
Falco columbarius
burrowing owl
Athene cunicularia
short-eared owl
Asio flammeus
loggerhead shrike
Lanius ludovicianus
yellow warbler
Dendroica petechia
tricolored blackbird
Agelaius tricolor
yellow-headed blackbird
Xanthocephalus xanthocephalus

Status (State/Federal)
T/SSC/FP/BGEPA
-/E, BGEPA
E, FP/SSC/SSC/SSC/SSC/SSC/T/SSC/-

Habitat Associations
Grasslands, irrigated pastures and
croplands
Grasslands, irrigated pastures and
croplands
Grasslands, irrigated pastures and
croplands
River, lakes, reservoirs, wetlands,
woodlands/forests
Wetlands, open water, grasslands,
cliffs and outcrops
Grasslands, shrublands,
woodlands, wetlands
Grasslands, irrigated pastures and
croplands
Grasslands, pasturelands,
wetlands, croplands
Grasslands, irrigated pastures and
croplands
Riparian and other woodlands,
wetland thickets
Wetlands, grasslands, irrigated
pastures, croplands
Freshwater emergent wetlands

Notes:
T – threatened, E – endangered, SSC – state species of special concern, FP – state fully protected,
BGEPA – Bald and Golden Eagle Protection Act
Source: CDFW 2018

The majority of records of special-status species occurrences in the MHWRA have been
compiled through surveys conducted for wind energy project development, providing important
data on relative abundance of these species. Table 12 lists the number of observations of specialstatus species during bird abundance surveys of seven projects in the MHWRA, including the
Solano Wind Project (overlaps the Solano 4 East subarea) and the Collinsville Project (overlaps
Solano 4 West subarea). These results suggest differences in annual abundance in the MHWRA
for some wide-ranging species, such as golden eagle and loggerhead shrike, but also suggest
local differences in use patterns in the MHWRA for more localized and specialized species, such
as burrowing owl and short-eared owl.
Seventeen special-status bird species have been recorded in the MHWRA. The most common of
these is the State-listed threatened tricolored blackbird. Otherwise, as a group, raptors are the
most commonly observed special-status species, particularly golden eagle, northern harrier, and
Swainson’s hawk.
Most use of the MHWRA by special-status species is for foraging; however, nest sites also have
been reported for golden eagle, a State fully protected species that receives protection under the
BGEPA, and the State threatened Swainson’s hawk. Nest sites also have been reported for whitetailed kite, a State fully protected species, and northern harrier and burrowing owl, both State
species of special concern.
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Montezuma
Wind
2004

Shiloh III
2007–2008

67

24

120

12

117

northern harrier

CSC

171

84

184

86

83

1

27

14

33

Swainson’s hawk

CT

4

ferruginous hawk

CSC

9

golden eagle
merlin
peregrine falcon

FP/BDEPA
CSC

11

Montezuma II
2014–2015

Shiloh I
2004

CSC

Status

Collinsville
2010

High Winds
2004–2005

American white
pelican

Species

Solano Wind
2008–2010

High Winds
2000–2001

Table 12. Special-Status Species Reported during Bird Abundance Surveys

8

9

98

4
23

18

283

28

30

1

1

1

7

31

4

1

1

6

19
4

SE

1

prairie falcon

CSC

8

white-tailed kite

CFP

3

burrowing owl

CSC

1

short-eared owl

CSC

2

loggerhead shrike

CSC

141

CT

18

tricolored blackbird

91

6

3

2

15

5

5

50

167

220

93

30

6

7

62

6

64
5992

Notes:
CSC – California Species of Special Concern; CT – California Threatened; FP – California Fully Protected;
BGEPA – Bald and Golden Eagle Protection Act
1. Orange-shaded columns represent data that corresponds directly with the Project; gray-shaded columns partially overlap the Project.
Sources: CH2M HILL 2016; Burleson Consulting 2010

Nesting Raptors
Surveys for nesting birds, particularly raptors, have been conducted throughout the area (Howell
et al. 1988; Howell and Noone 1992; Kerlinger et al. 2001, 2005, 2006a, 2006b; Curry and
Kerlinger 2004; Hunt et al. 2008; GANDA 2011; Area West Environmental 2017; Estep
Environmental Consulting 2018). Raptor nesting habitat is limited in the Montezuma Hills by the
overall lack of trees. The majority of available nest sites are eucalyptus trees, planted as
ornamental trees around farm residences or as wind breaks. However, much of the suitable
nesting habitat is regularly occupied. Kerlinger et al. (2005) confirmed a total of 37 raptor nests
(and 23 additional possible nests) in the Shiloh I survey area in 2004. The majority of these (33
of 37 confirmed nests) were of three species: red-tailed hawk, American kestrel, and great
horned owl (Bubo virginianus). The following year, Kerlinger et al. (2006a) conducted a raptor
survey for the High Winds Project that detected less nesting activity (a total of 39 confirmed and
possible nests), which was attributed to severe weather conditions and an overall reduction in
raptor abundance in the MHWRA in 2005. In general, these results are consistent with the results
from other studies (Howell et al. 1988; Howell and Noone 1992).
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In 2008, Hunt et al. (2008) conducted a comprehensive nesting raptor survey that encompassed
the entire MHWRA and 3 miles beyond its border (5 miles for golden eagle). Within the
350-square-mile radius survey area, 150 breeding pairs of eight raptor species were documented
(Figure 6). Of these, 137 were confirmed nests, and 13 were probable. The three most common
nesting raptors, consistent with all other raptor nesting surveys of the area, made up 78% of all
nesting pairs, including red-tailed hawk (n=44 pairs), American kestrel (n=43 pairs), and greathorned owls (n=30 pairs). Other species included Swainson’s hawk (n=11 pairs), northern harrier
(n=10 pairs), barn owl (Tyto alba) (n=7 pairs), white-tailed kite (n=3 pairs), and golden eagle
(n=2 pairs).
Eighty-one percent of all confirmed nest sites (n=109) in the Hunt et al. (2008) study area were
in live eucalyptus trees, and the vast majority of those nests were in groves rather than single
trees. Of the 29 confirmed red-tailed hawk nests, 26 (90%) were in eucalyptus, with the
remaining three on electrical transmission towers. Twenty-one of 22 (95%) great-horned owl
nests were in eucalyptus, as were at least 34 of 36 American kestrel nests.
As shown in Figure 6, no nests were documented in the Solano Wind Project area, with the
exception of a great-horned owl nest along the southern edge of the Phase 3 area. This is
primarily because of the lack of potential nesting trees in the Solano Wind Project area and
throughout most of the southern and eastern portions of the MHWRA.
In conjunction with the environmental review process for the Solano 4 Project, Area West
Environmental conducted surveys for golden eagles within a 10-mile radius of the Solano 4 West
subarea in 2016–2017. During this survey, several other raptor nests were identified. The
addition of the Solano 4 East subarea necessitated a follow-up survey in 2018, conducted by
Estep Environmental Consulting, incorporating the entire MHWRA and lands within a 10-mile
radius north and east of the Phase 4 East subarea. During this survey, although the focus was
golden eagles, all nesting raptors and common raven nests were recorded. Figure 7 shows the
composition and distribution of nesting raptors on and in a portion of the vicinity of the
MHWRA in 2018. A total of 58 active non-eagle raptor and common raven nests were located,
including 23 red-tailed hawk nests, 20 Swainson’s hawk nests, six great-horned owl nests, one
white-tailed kite nest, and nine common raven nests.
Golden Eagle
The golden eagle is a year-round resident in and around the MHWRA; however, it occurs in low
breeding densities compared with Coast Range populations, in part because of the sparse nesting
habitat and limited prey populations in the MHWRA (Hunt et al. 2008; Kerlinger et al. (2009a).
Kerlinger et al. (2009a) reported 31 observations (0.07% of the total observations) of golden
eagles during avian abundance surveys of the Shiloh III Wind Project area between April 2007
and April 2008 (Table 11). Observations were made in most months, with peaks occurring in the
March–April and August–September time frames. In contrast are the earlier results from the
High Winds Project, where Kerlinger et al. (2001) reported 233 observations (0.22% of the total
observations) during avian abundance surveys from August 2000 to August 2001. All subsequent
surveys since 2001 have documented substantially fewer golden eagle observations (Table 11).
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Relatively few golden eagle occurrences have been reported in the Solano Wind Project area
(Burleson Consulting 2010). Burleson Consulting (2010) reported only four detections during its
22-month survey period. Curry and Kerlinger, LLC (2011) reported only six detections in the
Collinsville Project area (Solano Area 4 West subunit). This may reflect a decline in golden
eagle use of the MHWRA over time or use patterns by golden eagles in the MHWRA. Howell
and Noone reported increasing golden eagle activity northward in the MHWRA, and although
their survey did not include the Solano Wind Project area, Kerlinger et al. 2009a reported the
majority of golden eagle detections in the far eastern or far southwestern portions of the
MHWRA.
Documenting golden eagle nests in and around the MHWRA has been ongoing since the first
surveys were conducted in 1987 (Howell et al. 1988). Hunt et al. (2008) conducted the first areawide search for golden eagle and other raptor nests. Garcia & Associates (GANDA 2011)
conducted the first comprehensive survey for nesting golden eagles within a 10-mile radius of
the MHWRA. Both helicopter surveys and ground surveys were conducted. The most recent
surveys were conducted within a 10-mile radius of the Solano 4 Wind Project area by Area West
Environmental in 2016–2017 (Area West Environmental 2017) and Estep Environmental
Consulting in 2018 (Estep Environmental Consulting 2018).
Four historic golden eagle nest sites are in the MHWRA, one of which was reported active in
1988, 1989, and 1991 by Howell and Noone (1992), two of which were reported active in 2004
and 2005 by Kerlinger et al. (2005, 2006a), one of which was reported active in 2007 (Hunt et al.
2008), and one that was reported active in 2012 (the only year it was reported active). None have
been reported active since then. Five additional golden eagle nesting territories and one possible
bald eagle nesting territory have been documented outside the MHWRA but within the 10-mile
survey radius (Figure 7).
Hunt et al. (2008) reported only a few areas of suitable golden eagle habitat within the 5-mile
radius area surrounding the MHWRA. Overall, suitable habitat is limited by agricultural
activities that adversely affect development of a prey base, lack of nesting habitat, and lack of
terrain that provides the suitable updrafts used by golden eagles. Thus, Hunt et al. (2008)
reported that the low population density of golden eagles in the MHWRA appears related to the
poor quality of nesting and foraging habitat, not to the more recent presence of wind turbines.
Kerlinger et al. (2009a) reported that unlike areas where eagle densities are higher, the MHWRA
does not have a high diversity or density of prey species, and thus it is not favored habitat for
eagle nesting because ground squirrels and other prey are not very common.
The Solano 4 Eagle Report (Estep Environmental Consulting 2018) provides additional details
on historic and current eagle nesting activity in and around the MHWRA.
Swainson’s Hawk
The Swainson’s hawk, a State threatened species, also has been reported in relatively low
densities in the MHWRA; none has been reported in the Solano Wind Project area (Burleson
Consulting 2010; Curry and Kerlinger, LLC 2011; Estep Environmental Consulting 2018).
Earlier surveys reported Swainson’s hawk nests primarily in the northern extreme of the
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MHWRA. However, more recent surveys (Hunt et al. 2008; GANDA 2011; Area West
Environmental 2017; Estep Environmental Consulting 2018) have reported nesting Swainson’s
hawks in the hilly interior of the MHWRA. Figure 7 shows the location of four active
Swainson’s hawk nests in or on the edge of the MHWRA in 2018.
The quality of raptor foraging habitat in the Solano Area 4 Project area appears generally
consistent with the MHWRA overall. However, the general lack of available nesting habitat in
the Project area compared with neighboring lands to some extent may reduce the overall use of
the area.

Conclusion
Although site-specific variability exists, all surveys generally are consistent with regard to the
composition, relative abundance, seasonal variation, and occurrence rates of avian species in the
MHWRA since 2000. These results also are consistent with results of earlier surveys, beginning
in the late 1980s. The different ways of examining the data also result in generally consistent
patterns of occurrence and frequency. Table 13 lists the avian species with the highest observed
occurrence (total count) and frequency of occurrence.
Table 13. Species in the MHWRA with the Highest Overall Counts and Frequency
of Occurrence
Species
red-winged blackbird
Brewer’s blackbird
American pipit
European starling
western meadowlark
horned lark
tricolored blackbird1
turkey vulture
red-tailed hawk
white-crowned sparrow
American kestrel
house finch
common raven
rock pigeon
northern harrier1
Savannah sparrow
mourning dove
barn swallow
loggerhead shrike1

Average
Percent Total
Count
12.39
6.44
5.08
4.21
3.61
3.28
2.84
2.29
1.64
1.33
1.02
1.00
0.94
0.85
0.83
0.74
0.68
0.46
0.46

Note:
1. special-status species
Sources: Individual reports listed in Citation column in Table 2.

Average
Birds/Hour

Average Bird
Minutes

13.016
5.720
2.177
2.050
3.595
9.222
7.614
3.168
2.402
1.431
1.052
1.761
1.341
4.068
0.555
1.304
0.980
2.196
0.384

72.27
49.44
3.66
244.38
34.03
2.64
101.56
29.89
8.03
1.48
2.50
3.18
12.29
16.47
1.63
6.50
4.06
0.64
3.68

Red-winged, tricolored, and Brewer’s blackbirds are the most abundant species in the MHWRA,
and often occur in mixed species flocks with European starlings, another abundant species.
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Ground-dwelling passerines (American pipit, western meadowlark, and horned lark) are the next
most abundance species in the MHWRA.
Among the raptors, the four year-round resident breeding species (red-tailed hawk, American
kestrel, northern harrier, and turkey vulture) are the most abundant but only make up a relatively
small percentage of the bird use. Waterfowl, shorebirds, and other water birds occur
uncommonly in the MHWRA and typically are observed as fly-over species, as they move into
neighboring wetland habitats. The one exception is the killdeer (Charadrius vociferous), which is
a fairly common species in open grassland habitats and agricultural edges. Most other passerines
and other birds occur relatively infrequently; however, some surveys reported large numbers of
otherwise uncommon species, such as the yellow-billed magpie (H.T. Harvey 2015).
The most commonly observed special-status species are tricolored blackbird, northern harrier,
and loggerhead shrike. However, special-status raptors, including golden eagle, northern harrier,
and Swainson’s hawk, make up the largest proportion of individual special-status species that
have been observed in the MHWRA.
Overall, the Solano Phase 4 Project supports habitat conditions and avian resources that are
similar to other parts of the MHWRA. The main exception is the lack of trees, and thus the lack
of tree-nesting raptors compared to other areas. However, the overall species composition and
frequency of occurrence are expected to be similar in the Project area to neighboring wind
energy project areas in the MHWRA.
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1 Introduction and Background
Sacramento Municipal Utility District (SMUD) is proposing to permit and construct the Solano 4 Wind
Project (Project) in the Montezuma Hills Wind Resource Area of southern Solano County. The
Montezuma Hills Wind Resource Area lies north of the confluence of the Sacramento and San
Joaquin rivers and southwest of the city of Rio Vista (Figure 1).
The Project site comprises two geographically distinct areas owned by SMUD, Solano 4 East and
Solano 4 West, which total 2,237 acres (Figure 2). Facilities are proposed to be repowered in both
areas. The Project would also involve constructing and operating wind turbine generators, an
associated electricity collection system, and access roads, and completing minor upgrades to the
existing Russell Substation.
SMUD is conducting biological resource assessments in the Project area that will be incorporated
into the environmental impact report being prepared pursuant to the California Environmental Quality
Act, and into other related environmental documentation. In 2017, Area West Environmental, Inc.
(AWE) completed botanical surveys for the Solano 4 West property and associated homerun corridor
(AWE 2017). In 2018, AECOM conducted a botanical survey for several areas: the Solano 4 East
property; the electrical collection system and homerun corridor that connects Solano 4 East to the
Russell Substation; and portions of the Solano 4 West property that had not been surveyed by AWE.
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2 Setting
2.1 Study Area
The study area consists of portions of the Solano 4 East and Solano 4 West properties; the homerun
corridor that runs west from Solano 4 East and terminates at the existing Russell Substation; and
buffers extending 500 feet beyond the locations of the proposed wind turbine generators and 250
feet beyond roadways (Figure 3). The study area also covers 307 acres in Solano 4 West that had not
been included in AWE’s 2017 botanical surveys (Figure 4).
Elevations in the study area range from approximately 0 feet above mean sea level (amsl) in the
southeast corner to 250 feet amsl at the western terminus near the Russell Substation. The site’s
topography is characterized by gently rolling hills and shallow drainages. Hilltops generally crest
between 150 and 250 feet amsl, with relatively flat ridgelines oriented predominantly north-south.
Rows of wind turbines line the study area’s hilltops and ridgelines, which are connected by gravel
roads. Staging areas, transmission lines, and the existing Russell Substation also characterize the
study area. Additional land uses include dryland wheat cultivation and livestock grazing. Farming is
conducted on a 3-year rotational basis in a network of fenced pastures, with most of the study area
disked on semiannually.

2.2 Vegetation Communities
Vegetation communities identified in the study area consist primarily of agricultural land (i.e., pasture
and grain crops); grazed nonnative annual grasslands; and patches of ruderal vegetation along
roadsides, wind turbines, and other facilities. Sporadic seasonal wetland and riparian vegetation is
present along intermittent drainages and swales.
2.2.1

Agricultural

Agricultural land in the study area consists of dryland farming and livestock grazing along grassland
slopes, and livestock grazing in interstitial valleys and drainages. Agricultural practices generally
follow a 1- to 3-year crop rotation cycle (wheat [Triticum asestivum], barley [Hordeum vulgare], and
oats [Avena sativa]), with predominantly sheep grazing and fallow years following planting. The fields
that are dryland farmed are densely planted, and little to no other vegetation is present.
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Figure 4. Comparison of Areas Surveyed by AECOM in 2018 and by Area West Environmental in 2017
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Annual Grassland

Annual grasslands in the study area consist of fallow agricultural fields and grazed grasslands.
Dominant species include nonnative grasses such as wild oats (Avena barbata), ripgut brome
(Bromus diandrus), soft chess (B. hordeaceus), and Mediterranean barley (Hordeum marinum ssp.
gussoneanum). These grasslands generally do not conform to any specific vegetation alliances as
classified in A Manual of California Vegetation, Second Edition (Sawyer et al. 2009), although some
patches, depending on the dominant species, may meet criteria for annual brome grasslands or wild
oats grasslands. Scattered native and nonnative forbs grow among these grasses. Common forbs
include blow wives (Achyrachaena mollis), Mediterranean linseed (Bellardia trixago), and scarlet
pimpernel (Lysimachia arvensis).
2.2.3

Riparian

Drainages in the study area support scattered patches of riparian vegetation. The swale along the
southeastern edge of Solano 4 East contains a small thicket of arroyo willow (Salix lasiolepis). A small
thicket of tamarisk (Tamarix sp.) also occurs in a drainage just south of the homerun corridor.
2.2.4

Ruderal

Ruderal vegetation in the study area includes areas dominated by weedy species (with minimal grass
cover) that colonize disturbed areas, such as roadsides and the graded areas that surround the
existing wind turbines and the Russell Substation. Dominant ruderal species include black mustard
(Brassica nigra), fennel (Foeniculum vulgare), and bristly ox-tongue (Helminthotheca echioides).
Ruderal vegetation in the study area generally does not conform to any specific vegetation alliances,
although some patches may meet the criteria for fennel patches or upland mustard alliances (Sawyer
et al. 2009).
2.2.5

Seasonal Wetland

Several seasonal wetlands occur in the study area along the bottoms of seasonally flooded
drainages. These wetlands are in a fenced drainage along the southeastern edge of Solano 4 East,
and in two flat drainage bottoms adjacent to this swale. These drainage bottoms show no evidence
of regular disking. Vegetation alliances in these seasonal wetlands are typical wetland alliances such
as California bulrush (Schoenoplectus californicus) marsh, or alliances that are less readily
identifiable as seasonal wetlands such as fields of perennial rye grass (Festuca perrenis). Associated
species include Mediterranean barley, Mexican rush (Juncus mexicanus), and hyssop loosestrife
(Lythrum hyssopifolia).
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3 Survey Methodology

3.1 Background Research
AECOM reviewed existing databases and developed a list of special-status plants and sensitive
natural communities that have the potential to occur in the vicinity of the study area. For this report,
special-status plants are defined as species that are listed by the federal or state government (or
both) as threatened or endangered, and California Native Plant Society (CNPS) rank 1 and 2 species
(CDFW 2018a). The following data sources were used to generate a list of special-status plants with
potential to occur in the study area:
•

U.S. Fish and Wildlife Service (USFWS) Sacramento Field Office Web Site: An official list of
plant species with the potential to occur in the study area that are federally listed as
endangered or threatened, or are proposed or candidates for listing (USFWS 2018).

•

California Natural Diversity Database (CNDDB): A list of plant species designated by the
federal and state governments as special-status, listed as threatened or endangered, or
proposed for listing; sensitive natural communities as designated by the California
Department of Fish and Wildlife (CDFW); and CNPS-listed special-status plant species (CDFW
2018b). The list was generated using a 5-mile radius buffer around the study area.

•

CNPS Online Inventory of Rare and Endangered Plants of California: A search of all rare and
endangered plants within the Antioch North and Birds Landing U.S. Geological Survey 7.5minute quadrangle maps and surrounding quadrangles (CNPS 2018).

Based on these database searches, 72 special-status species, consisting of both vascular and
nonvascular plants, were assessed for their potential to occur in the study area. Of these, 19 were
found to have the potential to occur based on suitable habitat and elevation. Appendix A provides the
list of species with potential to occur in the study area. The CNDDB search indicated the presence of
one sensitive natural community, coastal brackish marsh, within 5 miles of the study area boundaries.

3.2 Field Survey Methodology
AECOM botanists Joe Broberg and Kristin Asmus performed botanical surveys of the Solano 4 East
parcel and homerun corridor connecting Solano 4 East to the Russell Substation on April 24 and April
25, 2018. Surveys were conducted using the methods described in CDFW’s Protocols for Surveying
and Evaluating Impacts to Special Status Native Plant Populations and Natural Communities (CDFW
2018c). Access was not granted to the homerun corridor; AECOM botanists instead surveyed from
the SMUD right-of-way underneath the existing power lines that run from Solano 4 East to the Russell
substation. The SMUD right-of-way either coincides with the homerun corridor or is close enough to
allow views of the vegetation within the homerun corridor. On May 10, 2018, Joe Broberg and Kristin
Asmus performed botanical surveys of previously unsurveyed portions of the Solano 4 West parcel.
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The AECOM botanists followed CNPS and CDFW botanical survey protocols (CNPS 2001; CDFW
2018c), identifying all vascular plant species encountered and searching for sensitive natural
communities. Plants not readily identifiable in the field were identified using Jepson eFlora (Baldwin
et al. 2018). AECOM botanists determined that one survey replicate in spring was sufficient to
determine whether any of the special-status plant species listed in Appendix A would occur in the
study area. They made this determination based on the absence of suitable habitat for many of the
target species and the high level of disturbance of the study area. The majority of the 19 species with
potential to occur in the study area would have been blooming during the April and May surveys, and
those that were not spring-blooming species, such as Carquinez goldenbush (Isocoma arguta), would
have been identifiable based on their vegetative characteristics.
Much of the area surrounding the Project area is private land, and the majority of special-status plant
reference populations could not be accessed. However, the botanists visited several nearby and
accessible reference populations. Site visits to nearby reference populations of target plant species
were visited, if available, to confirm the species were evident and identifiable in suitable habitats in
the area. Table 1 summarizes the results of the reference population visits.
Table 1. Results of Visits to Reference Populations
Date

Species

Occurrence

Location

Results

4/25/2018

Mason’s lilaeopsis
(Lilaeopsis masonii)

CNDDB EO #37

Brannan Island SRA. Growing on
Identifiable; more than 1,000
banks of 7-mile slough, near
plants, 50% blooming and
confluence of 3-mile slough and 7- 50% vegetative.
mile slough.

4/25/2018

Antioch Dunes
evening primrose
(Oenothera deltoides
ssp. howellii)

CNDDB EO #5

Brannan Island SRA. Growing on
Identifiable; 10 plants, 70%
sandy dunes near confluence of 7- blooming, 30% vegetative.
mile slough and 3-mile slough.

4/25/2018

Suisun marsh aster
(Symphyotrichum
lentum)

CNDDB EO #32

Brannan Island SRA. Growing
along bank of 7-mile slough at
northern end of SRA, near a pier.

4/25/2018

Delta mudwort
(Limosella australis)

CNDDB EO #57

Brannan Island SRA. Growing on
Not found; either no longer
banks of 7-mile slough, near
present or not blooming at
confluence of 3-mile slough and 7- this time.
mile slough.

5/2/2018

Keck’s checkermallow Near CNDDB EO #9 Northwest of Birds Landing.
(Sidalcea keckii)
Growing in a gently sloping field
composed of annual grassland.

Identifiable; approximately
20 plants, 100% vegetative.
Not blooming at this time,
but identifiable vegetatively.

Identifiable; approximately
400 plants, 80% flowering,
10% fruiting, 10%
vegetative.

Notes: CNDDB = California Natural Diversity Database; EO = Element Occurrence; SRA = State Recreation Area
Source: Data compiled by AECOM in 2018
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Survey Results

Sixty-four taxa were identified in the study area during the botanical surveys for the study area
conducted in April and May 2018. Appendix B lists all species observed and identified in the study
area. No special-status plants or sensitive natural communities were observed in the study area.
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Discussion and Conclusions

Of the 67 plants identified in the study area, 46 (68.7%) were nonnative and 21 (31.3%) were native.
This is a much higher ratio of nonnative to native plants than in the rest of California, which has about
25% nonnative and 75% native plants (Baldwin et al. 2012), indicating that the study area offers poor
quality native plant habitat. The frequent tilling, agricultural planting, and grazing of the study area’s
grasslands make them unsuitable habitat for rare plants. The remaining roadsides and drainage
bottoms, which are not tilled regularly, are also heavily disturbed and dominated by nonnative
species. Appendix C presents representative photographs of the study area.
Based on the poor quality of the habitat and the high levels of disturbance in the study area, and on
the negative findings of both this 2018 survey and the 2017 floristic surveys (AWE 2017), no specialstatus plant species are expected to occur in the study area.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

FE/SE/1B.1

Cismontane woodland,
valley and foothill
grassland.
270–550 meters.

April–May

Mt. Diablo
manzanita

–/–/1B.3

Chaparral (sandstone)
and cismontane
woodland.
135–650 meters.

January–
March

Contra Costa
manzanita

–/–/1B.2

Chaparral (rocky).
430–1,100 meters.

January–
April

Astragalus tener Alkali milkvar. tener
vetch

–/–/1B.2

Alkaline and adobe clay March–
soils in playas, valley and June
foothill grassland, and
vernal pools.
1–60 meters.

Heartscale

–/–/1B.2

Saline or alkaline soils in April–
chenopod scrub,
October
meadows and seeps,
valley and foothill
grassland. Prefers sandy
areas.
0–560 meters.

Amsinckia
grandiflora

Large-flowered
fiddleneck

Arctostaphylos
auriculata

Arctostaphylos
manzanita ssp.
Laevigata

Atriplex
cordulata var.
cordulata

Potential to Occur

Survey Results

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles. The
nearest CNDDB occurrence is
approximately 8 miles south of the
Project area.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no suitable habitat, and
elevations in the Project area are too
low for this species. No nearby
occurrences.

This species is a shrub that
would be detectable year
round. No Arctostaphylos
were observed by AECOM in
2018 or by AWE in 2017.

None; no suitable habitat, and
elevations in the Project area are too
low for this species. No nearby
occurrences.

Low; marginally suitable grassland
habitat present in the Project area,
but no playas or vernal pools are
present. One CNDDB occurrence
approximately 2.5 miles west of the
Project area.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. One CNDDB
occurrence approximately 3.2 miles
northwest of the Project area.

This species is a shrub that
would be detectable year
round. No Arctostaphylos
were observed by AECOM in
2018 or by AWE in 2017.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

Alkaline clay soils in
April–
chenopod scrub,
October
meadows and seeps,
playas, valley and foothill
grassland, and vernal
pools.
1–320 meters.

Potential to Occur

Atriplex
depressa

Brittlescale

–/–/1B.2

Blepharizonia
plumosa

Big tarplant

–/–/1B.1

Valley and foothill
grassland, generally in
clay soils.
30–505 meters.

Calochortus
pulchellus

Mt. Diablo fairylantern

–/–/1B.2

Campanula
exigua

Chaparral
harebell

–/–/1B.2

Generally wooded slopes, April–June None; no wooded slopes in the
Project area, and the grassland
rarely in chaparral, and
habitat is too disturbed to support
valley and foothill
this species. No CNDDB
grassland. Generally on
occurrences in Solano County; the
slopes with a north-facing
nearest CNDDB occurrence is
aspect.
approximately 9 miles southeast of
30–840 meters.
the Project area.

July–
October

Chaparral (rocky, usually May–June
serpentinite).
275–1,250 meters.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. One CNDDB
occurrence approximately 3.5 miles
west of the Project area.

Survey Results
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Low; Marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. Three CNDDB
occurrences approximately 5 miles
to the south, across the San
Francisco Bay/Sacramento–San
Joaquin Delta, but these
occurrences are from the 1920s and
1930s. The nearest more recent
occurrence, from 1991, is
approximately 8 miles away.

Surveys by AECOM in 2018
did not coincide with the
bloom time of this species.
However, this species is not
expected to occur in the
Project area due to lack of
habitat and regular
disturbance. Surveys by AWE
in 2017 were conducted
during the bloom time and did
not detect this species.

None; no chaparral or serpentinite
soils in the Project area, and no
CNDDB occurrences of this species
within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name
Centromadia
parryi ssp.
congdonii

Common
Name
Congdon’s
tarplant

Centromadia
Pappose
parryi ssp. parryi tarplant

Chloropyron
molle ssp.
hispidum

Hispid bird’sbeak

Chloropyron
Soft bird’smolle ssp. molle beak
Cicuta maculata Bolander’s
var. bolanderi
water-hemlock

Cirsium
Suisun thistle
hydrophilum var.
hydrophilum

Status
(Federal/
State/CNPS)
–/–/1B.1

–/–/1B.2

–/–/1B.1

FE/SR/1B.2

–/–/2B.1

FE/–/1B.1

Habitat

Blooming
Period

Potential to Occur

Survey Results

Alkaline soils in valley and May–
November
foothill grassland.
Terraces, swales, and
floodplains, disturbed
sites.
0–300 meters.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Alkaline and saline areas June–
in playas, meadows,
September
marshes, and seeps.
1–155 meters.

None; no playas, meadows, seeps,
or marshes in the Project area, and
no CNDDB occurrences within
5 miles.

Not observed during surveys
by AECOM in 2018 or by AWE
in 2017. No suitable habitat.

Often in alkaline soils in
May–
grassland, chaparral,
November
coastal prairie, coastal
salt marshes, and alkaline
springs and seeps.
0–420 meters.

Coastal salt marshes and July–
November
swamps.
0–10 meters.

Coastal marshes and
swamps.
0–200 meters.

Salt marshes and
swamps.
0–1 meter.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is disked regularly for
agricultural planting. No CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no coastal salt marshes or
Not observed during surveys
swamps in the Project area. One
by AECOM in 2018 or by AWE
CNDDB occurrence approximately 4 in 2017. No suitable habitat.
miles to the northwest.

July–
None; no marshes or swamps in the Not observed during surveys
September Project area. Two CNDDB
by AECOM in 2018 or by AWE
occurrences within 5 miles, one of
in 2017. No suitable habitat.
which is less than a mile to the
southwest. However, these occur in
marsh habitat along the Sacramento
River.
June–
None; no salt marshes or swamps in Not observed during surveys
September the Project area, and no CNDDB
by AECOM in 2018 or by AWE
occurrences within 5 miles.
in 2017. No suitable habitat.

SMUD Solano 4 Wind Project Botanical Survey Report

A-4

Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Cordylanthus
nidularius

Mt. Diablo
bird’s-beak

–/SR/1B.1

Cryptantha
hooveri

Hoover’s
cryptantha

–/–/1A

Hospital
Delphinium
californicum ssp. Canyon
larkspur
interius

–/–/1B.2

Delphinium
recurvatum

Recurved
larkspur

–/–/1B.2

Downingia pusilla Dwarf
downingia

–/–/2B.2

Eriastrum
ertterae

–/–/1B.1

Lime Ridge
eriastrum

Habitat
Serpentinite chaparral.
600–800 meters.

Blooming
Period
June–
August

Inland dunes and sandy April–May
areas in valley and foothill
grassland.
9–150 meters.
Openings in chaparral,
coastal scrub, and
cismontane woodland.
Mesic.
195–1,095 meters.

Potential to Occur

None; no chaparral or serpentinite Not observed during surveys
soils in the Project area, and no
by AECOM in 2018 or by AWE
CNDDB occurrences within 5 miles. in 2017. No suitable habitat.

None; no dunes or sandy soils in the
Project area. One CNDDB
occurrence approximately 3.7 miles
to the south.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

April–June None; no chaparral, scrub, or
Not observed during surveys
woodland in the Project area, and no conducted during the
CNDDB occurrences within 5 miles. appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Alkaline soils in chenopod March–
June
scrub, cismontane
woodland, and valley and
foothill grassland.
3–790 meters.

None; no chenopod scrub or
woodland in the Project area.
Grasslands are regularly disked for
agricultural planting and would not
support this species. No CNDDB
occurrences within 5 miles of the
Project area.

Vernal pools in valley and March–May None; no vernal pools in the Project
foothill grasslands.
area. Two CNDDB occurrences
1–445 meters.
within 5 miles, the closest
approximately 1.7 miles to the
northwest.
Sandy, alkaline soils.
Opening or edges in
chaparral.
200–290 meters.

Survey Results

June–July

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Not observed during surveys
None; no sandy soils or chaparral
habitats in the Project area, and no by AECOM in 2018 or by AWE
CNDDB occurrences within 5 miles. in 2017. No suitable habitat.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

Eriogonum
nudum var.
psychicola

Antioch Dunes
buckwheat

–/–/1B.1

Inland dunes.
0–20 meters.

July–
October

Eriogonum
truncatum

Mt. Diablo
buckwheat

–/–/1B.1

Sandy soils in chaparral, April–
coastal scrub, and valley December
and foothill grassland.
200–400 meters.

Erysimum
capitatum var.
angustatum

Contra Costa
wallflower

Eschscholzia
rhombipetala

Diamond
petaled
California
poppy

Etriplex
joaquinana

San Joaquin
spearscale

Potential to Occur

Survey Results

None; no inland dunes in the Project Not observed during surveys
area. One CNDDB occurrence
by AECOM in 2018 or by AWE
approximately 3.7 miles to the south. in 2017. No suitable habitat.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Inland dunes.
3–20 meters.

None; no sandy soils, chaparral, or
coastal scrub in the Project area.
Grasslands are regularly disked for
agricultural planting and would not
support this species. One CNDDB
occurrence approximately 3.7 miles
south of the Project area.

March–July None; no inland dunes in the Project
area. Four CNDDB occurrences
within 5 miles, the closest 2.5 miles
to the southwest.

–/–/1B.1

Alkaline, clay soils in
valley and foothill
grassland.
0–975 meters.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

–/–/1B.2

March–April Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. One CNDDB
occurrence approximately 3.7 miles
to the south.

Alkaline soils in chenopod April–
October
scrub, meadows and
seeps, playas, and valley
and foothill grassland.
0–840 meters.

FE/SE/1B.1

Low; Marginally suitable habitat
present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. One CNDDB
occurrence approximately 2.5 miles
to the west.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

Fritillaria liliacea

Fragrant
fritillary

–/–/1B.2

Often serpentinite soils in February–
April
cismontane woodland,
coastal prairie, coastal
scrub, and valley and
foothill grassland.
0–200 meters.

Fritillaria
pluriflora

Adobe-lily

–/–/1B.2

February–
Adobe clay soils in
April
chaparral, cismontane
woodland, and valley and
foothill grassland.
60–705 meters.

Gratiola
heterosepala

Boggs Lake
hedge-hyssop

Grimmia torenii

Helianthella
castanea

Potential to Occur
None; no serpentinite soils in the
Project area. Additionally,
grasslands are regularly disked for
agricultural planting and would not
support this species. One CNDDB
occurrence approximately 2.3 miles
west of the Project area.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no marshes, swamps, vernal
pools, or lake margins in the Project
area. The nearest CNDDB
occurrence is 9 miles from the
Project area.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Not observed during surveys
by AECOM in 2018 and by
AWE in 2017. No suitable
habitat.

–/SE/1B.2

Clay soil in marshes,
swamps, vernal pools,
and lake margins.
10–2,375 meters.

April–
August

Toren’s
grimmia

–/–/1B.3

Diablo
helianthella

–/–/1B.2

Chaparral, cismontane
woodland, and lower
montane coniferous
forest.
325–1,160 meters.

Year-round None; no chaparral, woodland, or
coniferous forest in the Project area,
which is also outside the known
elevation range for this species. No
CNDDB occurrences within 5 miles.

Open , grassy sites in
March–
broadleaf upland forest, June
chaparral, cismontane
woodland, coastal scrub,
riparian woodland, and
valley and foothill
grassland.
60–1,300 meters.

Survey Results
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

Hesperolinon
breweri

Brewer’s
western flax

–/–/1B.2

Hibiscus
lasiocarpos var.
occidentalis

Woolly
rosemallow

–/–/1B.2

Isocoma arguta

Carquinez
goldenbush

–/–/1B.1

Alkaline soils and flats,
valley and foothill
grassland.
0–20 meters.

August–
December

Juglans hindsii

Northern
California black
walnut

–/–/1B.1

Riparian forest and
riparian woodland.
0–440 meters.

April–May

Lasthenia
conjugens

Contra Costa
goldfields

FE/–/1B.1

Chaparral, cismontane
May–July
woodland, and valley and
foothill grassland.
Occasionally on
serpentine
30–945 meters.

Freshwater wetlands, wet June–
banks, marshes. Often in September
riprap on sides of levees.
0–120 meters.

Mesic soils in cismontane March–
woodland, alkaline playas, June
valley and foothill
grassland, and vernal
pools.
0–100 meters.

Potential to Occur

Survey Results

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no freshwater wetlands or
marshes present in the Project area,
and no CNDDB occurrences within 5
miles.

Not observed during surveys
by AECOM in 2018 and by
AWE in 2017. No suitable
habitat.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. Two CNDDB
occurrences within 5 miles, the
closest 4 miles to the north.

This species is a shrub that
would be detectable year
round. No Isocoma were
observed by AECOM in 2018
or by AWE in 2017.

Low; marginally suitable mesic
grassland habitat present in some
parts of the Project area. However,
the majority of grasslands in the
Project area are regularly disked for
agricultural planting and grazed. One
CNDDB occurrence 5 miles to the
south.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no riparian forest or woodland
in the Project area. One CNDDB
occurrence 4.75 miles to the
northeast.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

Potential to Occur

Lathyrus jepsonii Delta tule pea
var. jepsonii

–/–/1B.2

Marshes and swamps,
both freshwater and
brackish.
0–30 meters.

May–
None; no marshes or swamps in the
September Project area. A total of 24 CNDDB
occurrences within 5 miles, the
closest 0.2 mile to the southwest.

Legenere limosa Legenere

–/–/1B.1

Wet areas, vernal pools,
ponds.
1–880 meters.

April–June None; no vernal pools or ponds in
the Project area, and no CNDDB
occurrences within 5 miles.

Lepidium latipes Heckard’s
var. heckardii
pepper-grass

–/–/1B.2

Alkaline flats in valley and March–May Low; marginally suitable grassland
foothill grassland.
habitat present in the Project area.
2–200 meters.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles.

Lilaeopsis
masonii

Mason’s
lilaeopsis

Limosella
australis

Delta mudwort

–/SR/1B.1

–/–/2B.1

Freshwater or brackish
marshes and swamps,
riparian scrub.
0–36 meters.

April–
November

Muddy or sandy intertidal April–
flats, mud banks in
August
marshes and swamps
(freshwater or brackish),
and riparian scrub.
0–10 meters.

None; no marshes or swamps in the
Project area. A total of 34 CNDDB
occurrences within 5 miles, the
closest 0.2 mile to the southwest.

None; no intertidal flats, marshes, or
swamps in the Project area. A total
of 11 CNDDB occurrences within 5
miles, the closest 0.2 mile to the
southwest.

Survey Results
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

SMUD Solano 4 Wind Project Botanical Survey Report

A-9

Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name
Madia radiata

Common
Name
Showy golden
madia

Status
(Federal/
State/CNPS)
–/–/1B.1

Malacothamnus Hall’s bushhallii
mallow

–/–/1B.2

Microseris
paludosa

Marsh
microseris

–/–/1B.2

Monolopia
gracilens

Woodland
woolythreads

–/–/1B.2

Navarretia
gowenii

Lime Ridge
navarretia

–/–/1B.1

Habitat

Blooming
Period

Potential to Occur

Grassy or open slopes,
March–May Low; marginally suitable grassland
vertic clay, rarely
habitat present in the Project area.
serpentine. Cismontane
However, the majority of the Project
woodland and valley and
area is regularly disked for
foothill grassland.
agricultural planting. No CNDDB
25–1,215 meters.
occurrences within 5 miles.
Open chaparral, coastal
scrub.
10–760 meters.

May–

October

Moist grassland and open April–July
woodland in closed-cone
coniferous forest,
cismontane woodland,
coastal scrub, and valley
and foothill grassland.
5–300 meters.

Serpentine grassland,
February–
open chaparral, oak
July
woodland, and openings
in North Coast coniferous
forest.
100–1,200 meters.

Clay, serpentine soils.
Chaparral.
180–305 meters.

May–June

Survey Results
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no chaparral or coastal scrub Not observed during surveys
in the Project area, and no CNDDB
conducted during the
occurrences within 5 miles.
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Low; marginally suitable grassland
habitat present in the Project area.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no serpentine soils, chaparral,
oak woodland, or North Coast
coniferous forest in the Project area.
No CNDDB occurrences within 5
miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no chaparral or serpentine
Not observed during surveys
soil in the Project area, and no
conducted during the
CNDDB occurrences within 5 miles. appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

SMUD Solano 4 Wind Project Botanical Survey Report

A-10

Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Baker’s
navarretia

–/–/1B.1

Shining
Navarretia
nigelliformis ssp. navarretia
radians

–/–/1B.2

Navarretia
leucocephala
ssp. bakeri

Habitat

Blooming
Period

Potential to Occur

Survey Results

Cismontane woodland,
meadows and seeps,
vernal pools, valley and
foothill grasslands, and
lower montane
coniferous forest.
5–1,740 meters.

April–July

None; no meadows, seeps, vernal
pools, or forest habitats in the
Project area, and no CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Vernal pools, clay
depressions in
cismontane woodland,
valley and foothill
grassland.
76–1,000 meters.

April–July

None; no vernal pools or clay
depressions in the Project area, and
no CNDDB occurrences within
5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Large vernal pools in
adobe clay.
5–200 meters.

May–
August

None; no vernal pools in the Project Not observed during surveys
area, and no CNDDB occurrences
conducted during the
within 5 miles.
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Neostapfia
colusana

Colusa grass

FT/SE/1B.1

Oenothera
deltoides ssp.
howellii

Antioch Dunes
eveningprimrose

FE/SE/1B.1

Inland dunes.
0–30 meters.

March–
None; no inland dunes in the Project
September area. Four CNDDB occurrences
within 5 miles, the closest 4 miles to
the southwest.

Orcuttia
inaequalis

San Joaquin
Valley Orcutt
grass

FT/SE/1B.1

Vernal pools.
10–755 meters.

April–
None; no vernal pools in the Project Not observed during surveys
September area, and no CNDDB occurrences
conducted during the
within 5 miles.
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

Potential to Occur

Phacelia
phacelioides

Mt. Diablo
phacelia

–/–/1B.2

Rocky soils in chaparral
and cismontane
woodland.
500–1,370 meters.

April–May

None; no chaparral or woodland in
the Project area, and no CNDDB
occurrences within 5 miles.

Plagiobothrys
hystriculus

Bearded
popcorn-flower

–/–/1B.1

Margins of vernal pools,
mesic grasslands, often
in vernal swales.
0–274 meters.

April–May

Potamogeton
zosteriformis

Eel-grass
pondweed

–/–/2B.2

Freshwater marshes and June–July
swamps.
0–1,860 meters.

Low; some mesic grasslands and
swales are present in the Project
area. However, the majority of
grasslands in the Project area are
regularly disked for agricultural
planting and grazed. Four CNDDB
occurrences within 5 miles; the
population polygon for the closest
CNDDB occurrence overlaps the
northern boundary of the Project
area. This overlapping occurrence is
a large polygon that encompasses
the entire Birds Landing quadrangle.

Puccinellia
simplex

California alkali
grass

–/–/1B.2

Alkaline soil in vernally
mesic areas such as
sinks, flats, and lake
margins. Chenopod
scrub, valley and foothill
grassland, and vernal
pools.
2–930 meters.

Survey Results
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no marshes or swamps in the Not observed during surveys
Project area, and no CNDDB
by AECOM in 2018 and by
occurrences within 5 miles.
AWE in 2017. No suitable
habitat.

March–May None; no alkaline seeps, lake
margins, chenopod scrub, or vernal
pools in the Project area, and no
CNDDB occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name
Sagittaria
sanfordii

Common
Name
Sanford’s
arrowhead

Sanicula saxatilis Rock sanicle

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

–/–/1B.2

Shallow freshwater
marshes and swamps.
0–650 meters.

May–
November

–/SR/1B.2

Rocky soils in
broadleafed upland
forest, chaparral, and
valley and foothill
grassland.
620–1,175 meters.

April–May

Senecio
aphanactis

Chaparral
ragwort

–/–/2B.2

Sidalcea keckii

Keck’s
checkerbloom

FE/–/1B.1

Streptanthus
albidus ssp.
peramoenus

Most beautiful
jewel-flower

–/–/1B.2

Chaparral, cismontane
woodland, and coastal
scrub. Sometimes on
alkaline soil.
15–800 meters.

January–
April

Potential to Occur

None; no marshes or swamps in the Not observed during surveys
Project area, and no CNDDB
conducted during the
occurrences within 5 miles.
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
None; no rocky soils or forest, and
the listed elevation for this species
is higher than the Project area. No
CNDDB occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no chaparral, woodland, or
Not observed during surveys
scrub in the Project area, and no
conducted during the
CNDDB occurrences within 5 miles. appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Grassy slopes in clay soil, April–June Low; marginally suitable grassland
sometimes serpentinite.
habitat present in the Project area,
but no serpentine. The majority of
grasslands in the Project area are
regularly disked for agricultural
planting and grazed. One CNDDB
occurrence 0.8 mile west of the
Project area.

Serpentine soils in
March–
chaparral, cismontane
October
woodland, and valley and
foothill grassland. 5–
1,000 meters.

Survey Results

None; no serpentine soils in the
Project area, and no CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

SMUD Solano 4 Wind Project Botanical Survey Report

A-13

Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Habitat

Blooming
Period

Potential to Occur

Survey Results

Streptanthus
hispidus

Mt. Diablo
jewel-flower

–/–/1B.3

Rocky soils in chaparral
and valley and foothill
grassland.
365–1,200 meters.

March–
June

None; no rocky soils in the Project
area, and no CNDDB occurrences
within 5 miles.

Stuckenia
filiformis ssp.
alpina

Slender-leaved
pondweed

–/–/2B.2

Shallow freshwater
marshes and swamps.
300–2,150 meters.

May–July

–/–/1B.2

Brackish and freshwater
marshes and swamps.
0–300 meters.

May–
November

None; no marshes or swamps in the Not observed during surveys
Project area, and no CNDDB
conducted during the
occurrences within 5 miles.
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

FE/–/1B.1

Coastal bluff scrub and
valley and foothill
grassland. Sometimes
serpentinite soils.
5–415 meters.

April–June None; no serpentine soils, and the
majority of grasslands in the Project
area are regularly disked for
agricultural planting and grazed. No
CNDDB occurrences within 5 miles.

Coastal bluff scrub,
coastal scrub.
10–100 meters.

Year-round None; no coastal scrub habitat in the Not observed during surveys
conducted during the
Project area, and no CNDDB
appropriate bloom time by
occurrences within 5 miles.
AECOM in 2018 and by AWE
in 2017.

Symphyotrichum Suisun Marsh
aster
lentum

Trifolium
amoenum

Two-fork clover

Trifolium
hydrophilum

Saline clover

–/–/1B.2

Triquetrella
californica

Coastal
triquetrella

–/–/1B.2

Marshes and swamps.
April–June
Valley and foothill
grassland (mesic, alkaline)
and vernal pools.
0–300 meters.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no marshes or swamps in the Not observed during surveys
Project area, and no CNDDB
conducted during the
occurrences within 5 miles.
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no marshes and swamps,
vernal pools, or mesic alkaline areas
in the Project area, and no CNDDB
occurrences within 5 miles.

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.
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Table A-1. Special-Status Plant Species with Potential to Occur in the Study Area
Scientific Name

Common
Name

Status
(Federal/
State/CNPS)

Tropidocarpum
capparideum

Caper-fruited
tropidocarpum

–/–/1B.1

Tuctoria
mucronata

Crampton’s
tuctoria

FE/CE/1B.1

Viburnum
ellipticum

Oval-leaved
viburnum

–/–/2B.3

Habitat

Blooming
Period

Potential to Occur

Alkaline hills in valley and March–April Low; marginally suitable grassland
foothill grassland.
habitat present in the Project area.
1–455 meters.
However, the majority of the Project
area is regularly disked for
agricultural planting. No CNDDB
occurrences within 5 miles.
Vernal pools and mesic
April–
areas in valley and foothill August
grassland with Pescadero
clay soil.
5–10 meters.
Chaparral, cismontane
woodland, and lower
montane coniferous
forest.
215–1,400 meters.

May–June

Not observed during surveys
conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no vernal pools in the Project Not observed during surveys
area. No CNDDB occurrences within conducted during the
5 miles.
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

None; no chaparral, woodland, or
Not observed during surveys
coniferous forest in the Project area. conducted during the
appropriate bloom time by
AECOM in 2018 and by AWE
in 2017.

Notes:
CNDDB = California Natural Diversity Database; CNPS = California Native Plant Society; Project = Solano 4 Wind Project
Ranking Status explanations:
– = no listing.
Federal
FE = listed as endangered under the federal Endangered Species Act
FT = listed as threatened under the federal Endangered Species Act
State
SE = listed as endangered under the California Endangered Species Act
SR = listed as rare under the California Endangered Species Act
California Native Plant Society
1B = Rank 1B species: rare, threatened, or endangered in California and elsewhere
2B = Rank 2B species: rare, threatened, or endangered in California but more common elsewhere
0.1 = Seriously threatened in California (more than 80% of occurrences threatened/high degree and immediacy of threat)
0.2 = Moderately threatened in California (20% to 80% occurrences threatened/moderate degree and immediacy of threat)
Source: Data compiled by AECOM in 2018

Survey Results
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Plant Species Observed in the Study Area
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Table B-1. Plant Species Observed in the Study Area
Scientific Name

Common Name

Family

Native/
Nonnative

Cal-IPC
Status

Wetland
Indicator Status

Achyrachaena mollis

blow wives

Asteraceae

native

FAC

Amsinckia intermedia

common fiddleneck

Boraginaceae

native

Asclepias fascicularis

narrow-leaf milkweed

Apocynaceae

native

Avena barbata

slender wild oat

Poaceae

nonnative

Moderate

Bellardia trixago

Mediterranean linseed

Orobanchaceae

nonnative

Limited

Brassica nigra

black mustard

Brassicaceae

nonnative

Moderate

Bromus diandrus

ripgut grass

Poaceae

nonnative

Moderate

Bromus hordeaceus

soft chess

Poaceae

nonnative

Limited

Bromus madritensis ssp. rubens

red brome

Poaceae

nonnative

Calandrinia menziesii

red maids

Montiaceae

native

Capsella bursa-pastoris

shepherd’s purse

Brassicaceae

nonnative

Carduus pycnocephalus

Italian thistle

Asteraceae

nonnative

Castilleja exserta ssp. exserta

purple owl’s clover

Orobanchaceae

native

Centaurea calcitrapa

purple star-thistle

Asteraceae

nonnative

Moderate

Centaurea solstitialis

yellow star-thistle

Asteraceae

nonnative

High

Chenopodium sp.

chenopodium

Chenopodiaceae

Cirsium vulgare

bull thistle

Asteraceae

nonnative

Moderate

Convolvulus arvensis

field bindweed

Convolvulaceae

nonnative

Cotula coronopifolia

brass-buttons

Asteraceae

nonnative

Limited

Cynara cardunculus

cardoon

Asteraceae

nonnative

Moderate

Distichlis spicata

salt grass

Poaceae

native

Elymus caput-medusae

medusa head

Poaceae

nonnative

Elymus glaucus

blue wildrye

Poaceae

native

Erodium cicutarium

redstem filaree

Geraniaceae

nonnative

Erodium moschatum

greenstem filaree

Geraniaceae

nonnative

Eschscholzia californica

California poppy

Papaveraceae

native

Eucalyptus sp.

eucalyptus

Myrtaceae

nonnative

Festuca perennis

rye grass

Poaceae

nonnative

Moderate

Ficus carica

edible fig

Moraceae

nonnative

Moderate

Foeniculum vulgare

fennel

Apiaceae

nonnative

Moderate

Frankenia salina

alkali heath

Frankeniaceae

native

Geranium dissectum

wild geranium

Geraniaceae

nonnative

Limited

Helminthotheca echioides

bristly ox-tongue

Asteraceae

nonnative

Limited

Hirschfeldia incana

mustard

Brassicaceae

nonnative

Moderate

Hordeum brachyantherum

meadow barley

Poaceae

native

FACW

Hordeum jubatum ssp. jubatum

foxtail barley

Poaceae

native

FAC

FAC

FACU
UPL
FACU

Moderate

FACU
OBL
FAC

High
FACU
Limited

FACU
FACW
FAC
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Scientific Name
Hordeum marinum ssp.
gussoneanum

Common Name
Mediterranean barley
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Family

Native/
Nonnative

Cal-IPC
Status

Wetland
Indicator Status

Poaceae

nonnative

FAC

Hordeum murinum ssp. leporinum hare barley

Poaceae

nonnative

FACU

Juncus mexicanus

Mexican rush

Juncaceae

native

FACW

Lactuca serriola

prickly lettuce

Asteraceae

nonnative

FACU

Lepidium latifolium

perennial pepperweed

Brassicaceae

nonnative

Lysimachia arvensis

scarlet pimpernel

Myrsinaceae

nonnative

Lythrum hyssopifolia

hyssop loosestrife

Lythraceae

nonnative

Malva nicaeensis

bull mallow

Malvaceae

nonnative

Malva parviflora

cheeseweed

Malvaceae

nonnative

Malvella leprosa

alkali mallow

Malvaceae

native

Marah sp.

man root

Cucurbitaceae

native

Medicago polymorpha

California burclover

Fabaceae

nonnative

Melilotus indicus

sourclover

Fabaceae

nonnative

Microseris sp.

microseris

Asteraceae

Phacelia cf. ciliata

Great Valley phacelia

Boraginaceae

native

Plantago lanceolata

English plantain

Plantaginaceae

nonnative

Polygonum aviculare ssp.
depressum

prostrate knotweed

Polygonaceae

nonnative

Prunus sp.

plum

Rosaceae

nonnative

Rubus armeniacus

Himalayan blackberry

Rosaceae

nonnative

High

FAC

Rumex crispus

curly dock

Polygonaceae

nonnative

Limited

FAC

Salix lasiolepis

arroyo willow

Salicaceae

native

FACW

Schoenoplectus californicus

southern bulrush

Cyperaceae

native

OBL

Silybum marianum

milk thistle

Asteraceae

nonnative

Tamarix sp.

tamarisk

Tamaricaceae

nonnative

Torilis nodosa

short sock-destroyer

Apiaceae

nonnative

Tragopogon porrifolius

salsify, oyster plant

Asteraceae

nonnative

Triteleia laxa

Ithuriel’s spear

Themidaceae

native

Triticum aestivum

common wheat

Poaceae

nonnative

Veronica persica

Persian speedwell

Plantaginaceae

nonnative

Vicia sativa

spring vetch

Fabaceae

nonnative

Xanthium sp.

cocklebur

Asteraceae

native

High

FAC
FAC

FACU
Limited

FACU
FACU

Limited

FAC
FAC

Limited

FACU

Notes:
Cal-IPC = California Invasive Plant Council; FAC = Facultative; FACU = Facultative Upland; FACW = Facultative Wetland; OBL = Obligate
Wetland
Source: Data compiled by AECOM in 2018

APPENDIX C
Representative Photographs
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Photo 1: Slopes within the Solano 4 East parcel were disked prior to the April 2018
survey. Annual grassland and ruderal vegetation occupied roadsides and un-disked
areas.

Photo 2: A seasonal wetland occupying a flat, un-disked area at Solano 4 East.

C-1

SMUD Solano 4 Wind Project Botanical Survey Report

C-2

This page intentionally left blank

Solano 4 Wind Project EIR

Preliminary Delineation of Waters of
the United States, Including Wetlands

Preliminary Delineation of
Waters of the United States, Including Wetlands

SMUD Solano 4 Wind Project

Prepared for:
Sacramento Municipal Utility District
6201 S Street, Mail Stop H201, Sacramento, CA 95817
P.O. Box 15830
Sacramento, CA 95852-0830

Contact:
Ammon Rice
916/732-7466

Prepared by:
AECOM
2020 L Street, Suite 400
Sacramento, CA 95811

Contact:
Kristin Asmus
916/414-5800

February 2019
6056983
2.11.2019

TABLE OF CONTENTS
Section

Page

1

INTRODUCTION ...................................................................................................................................... 1

2

DELINEATION METHODS ....................................................................................................................... 1

3

SETTING ................................................................................................................................................. 9
3.1
Study Area.................................................................................................................................. 9
3.2
Vegetation Communities............................................................................................................. 9
3.3
Soils ......................................................................................................................................... 11
3.4
Hydrology ................................................................................................................................ 13

4

DELINEATION RESULTS ....................................................................................................................... 14
4.1
Jurisdictional Features .............................................................................................................. 14
4.2
Nonjurisdictional Features ........................................................................................................ 30

5

JURISDICTIONAL DETERMINATION ..................................................................................................... 30

6

REFERENCES ........................................................................................................................................ 31

Exhibits
Exhibit 1.
Exhibit 2.
Exhibit 3.
Exhibit 4.
Exhibit 5a.
Exhibit 5b.
Exhibit 5c.
Exhibit 5d.
Exhibit 5e.

Regional Location ............................................................................................................................ 2
Project Site Map ............................................................................................................................... 3
Site Location .................................................................................................................................... 5
Site Topographic Location ................................................................................................................ 6
Wetland Delineation Map ............................................................................................................... 17
Wetland Delineation Map ............................................................................................................... 19
Wetland Delineation Map ............................................................................................................... 21
Wetland Delineation Map ............................................................................................................... 23
Wetland Delineation Map ............................................................................................................... 25

Tables
Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.

Wetland Indicator Categories ............................................................................................................ 7
Soil Types in the Study Area .......................................................................................................... 11
Potentially Jurisdictional Features ................................................................................................... 14
Ephemeral Drainages ...................................................................................................................... 28
Ephemeral Swales .......................................................................................................................... 29
Seasonal Wetlands .......................................................................................................................... 29
Nonjurisdictional Features .............................................................................................................. 30

Appendices
A
B
C
D
E

Wetland Delineation Data Forms
Habitat Map
Plant Species Observed
Soils Map
Representative Photographs

Solano 4 Wind Project
Sacramento Municipal Utility District

i

AECOM
Preliminary Wetland Delineation

ACRONYMS AND OTHER ABBREVIATIONS
amsl

above mean sea level

Arid West Supplement

Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid
West Region (Version 2.0)

CIMIS

California Irrigation Management Information System

CWA

Clean Water Act

ED

Ephemeral Drainages

EPA

U.S. Environmental Protection Agency

FAC

facultative

FACU

facultative upland

FACW

facultative wetland

GPS

Global Positioning System

ID

intermittent drainage

MCVII

A Manual of California Vegetation, Second Edition

MHWRA

Montezuma Hills Wind Resource Area

NL

not listed

NRCS

U.S. Natural Resources Conservation Service

NWI

National Wetlands Inventory

OBL

obligate

OHWM

ordinary high-water mark

Project

Solano 4 Wind Project

PS1

perennial swale 1

PS2

perennial swale 2

SMUD

Sacramento Municipal Utility District

SW1

seasonal wetland 1

TNW

traditional navigable water

UPL

upland

USACE

U.S. Army Corps of Engineers

USFWS

U.S. Fish and Wildlife Service

USGS

U.S. Geological Survey

Wetlands Delineation Manual

Corps of Engineers Wetlands Delineation Manual

AECOM
Preliminary Wetland Delineation

ii

Solano 4 Wind Project
Sacramento Municipal Utility District

1

INTRODUCTION

Sacramento Municipal Utility District’s (SMUD’s) Solano Wind Project is located in the southern portion of
Solano County, California, in the Montezuma Hills Wind Resource Area (MHWRA) (Exhibit 1). Currently, the
Solano Wind Project consists of three phases developed between 2003 and 2012. To improve wind resources in
the MHWRA and deliver more renewable energy to its customers, SMUD proposes to develop the Solano 4 Wind
Project (Project). The Project would involve removing existing wind turbine generators; constructing new wind
turbine generators; constructing associated new access roads, staging areas, meteorological towers, and an energy
collection system; and completing minor upgrades to the existing Russell Substation.
The Project area encompasses two locations: Solano 4 West, and Solano 4 East. Solano 4 East occupies 881 acres
and Solano 4 West occupies 1,390 acres. The Project area is generally bounded by the community of Collinsville
to the west, the confluence of the Sacramento and San Joaquin rivers to the south, and the city of Rio Vista to the
northeast (Exhibit 2). In July 2017, Area West Environmental, Inc., completed a preliminary jurisdictional
wetland determination for the Solano 4 West property and associated transmission lines (AWE 2017).
AECOM recently conducted a wetland delineation survey for Solano 4 East and the electrical collection system
homerun corridor (homerun corridor) that connects Solano 4 East to the Russell Substation; Solano 4 East and the
homerun corridor are referred to collectively in this report as the “study area” (Exhibits 3). The study area is
located in portions of Sections 1, 2, 11, and 12 of Township 3 North, Range 1 East; and Sections 4, 5, 6, 7, 8, and
9 as well as unsectioned portions of Township 3 North, Range 2 East of the Birds Landing, Antioch North, and
Jersey Island U.S. Geological Survey (USGS) 7.5-minute quadrangle maps (Exhibit 4).
This report presents the results of the delineation of waters of the United States, including wetlands, as defined in
33 CFR 328. It is considered a draft until verified by the U.S. Army Corps of Engineers (USACE) Sacramento
District.

2

DELINEATION METHODS

Before conducting the wetland delineation, an AECOM wetland ecologist reviewed recent color aerial
photographs of the study area (Google 2018) to identify areas of potential USACE jurisdiction. Other materials
reviewed include prior delineations conducted in the vicinity, online geospatial wetlands information provided by
the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) (USFWS 2018), the Birds
Landing and Antioch North USGS 7.5-minute topographic quadrangle maps, the National Map Viewer
Hydrography dataset (USGS 2018a), and the U.S. Natural Resources Conservation Service (NRCS) Web Soil
Survey (NRCS 2017a).
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The wetland delineation was conducted by AECOM biologists Kristin Asmus and Joseph Broberg on April 24–
26, 2018. A routine wetland delineation was performed in accordance with the procedures outlined in the Corps of
Engineers Wetlands Delineation Manual (Wetlands Delineation Manual) (Environmental Laboratory 1987) and
the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region (Version 2.0)
(Arid West Supplement) (USACE 2008a). The Wetlands Delineation Manual and Arid West Supplement provide
technical guidelines and methods for identifying wetlands that may be subject to USACE jurisdiction under
Section 404 of the CWA.
Under this approach, an area must support positive indicators of hydrophytic vegetation, hydric soils, and wetland
hydrology to be considered a jurisdictional wetland. Routine wetland determination data forms were completed
for four sample points and are provided in Appendix A. Potentially jurisdictional areas were identified and
mapped in the field. Most areas and all sample point locations were recorded digitally using a Global Positioning
System (GPS) data logger (Trimble Juno®) and imported onto an electronic version of an aerial photograph of the
study area. Hand-mapped areas were later digitized onto the aerial photograph. GPS data were recorded in North
American Datum of 1983 (feet).
Botanical nomenclature in this report follows The Jepson Manual: Vascular Plants of California, Second Edition
(Baldwin et al. 2012). Plant community names are crosswalked to A Manual of California Vegetation: Second
Edition (Sawyer et al. 2009) where applicable. This report also provides wetland community names that conform
to the Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al. 1979).
To determine whether hydrophytic vegetation dominated an area, plant species at sample points were listed on
data forms, and the wetland indicator status was recorded for each dominant species using the National Wetland
Plant List website (USACE 2016). Hydrophytic species are those listed as obligate (OBL), facultative wetland
(FACW), or facultative (FAC). A species’ designation corresponds to the probability that the species will occur in
a wetland habitat. A sample site was considered dominated by hydrophytic vegetation if more than 50% of the
dominant species had an indicator status of FAC or wetter. Table 1 presents definitions of the indicator categories.
Table 1.

Wetland Indicator Categories
Indicator Category

Wetland Occurrence

Obligate (OBL)

Almost always occur in wetlands.

Facultative wetland (FACW)

Usually occur in wetlands, but may occur in non-wetlands.

Facultative (FAC)

Occur in wetlands and non-wetlands.

Facultative upland (FACU)

Usually occur in non-wetlands, but may occur in wetlands.

Upland (UPL)

Almost never occur in wetlands.1

Note:
1

Plants not listed on the 2016 National Wetland Plant List are listed on the data forms as NL and assumed to be UPL consistent with
standard protocol.

NL = not listed
Source: Lichvar et al. 2012

Soils were examined by digging soil test pits to determine whether hydric soils exist in a sampling location. Soils
were described in terms of depth, matrix color, redoxymorphic color (when present), and moisture status at each
sampling location. Other diagnostic features indicative of hydric soils, such as the presence of concretions and
oxidized rhizospheres (a redoximorphic feature, according to Vepraskas [1992]), were also recorded on data
Solano 4 Wind Project
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forms. Hydric soil determinations were based on the indicators provided by the 1987 Wetlands Delineation
Manual, 2008 Arid West Supplement, Field Indicators of Hydric Soils in the United States: A Guide for
Identifying and Delineating Hydric Soils (NRCS 2017b), and Redoximorphic Features for Identifying Aquic
Conditions (Vepraskas 1992). Soil units mapped for the study area as part of the soil survey were cross-referenced
with the National Hydric Soils List (NRCS 2018a) to determine whether the soils are listed as a hydric map unit.
Wetland hydrology was assessed by recording observations of drainage patterns, watermarks, flooded or saturated
soil conditions, and other indicators. In addition, potentially jurisdictional areas were evaluated in terms of their
status as navigable waterways or their adjacency or hydrologic connections to navigable waterways. Other waters
were delineated based on the presence of an ordinary high-water mark (OHWM). A drainage feature’s OHWM is
typically defined by characteristics such as shelving, scour lines, and other natural linear features that define the
bed-and-bank portion of the channel that floods under normal conditions (USACE 2008b).
The U.S. Army Corps of Engineers Jurisdictional Determination Form Instructional Guidebook (USACE 2007)
and the Technical Support Document for the Clean Water Rule: Definition of Waters of the United States (U.S.
Environmental Protection Agency and U.S. Department of the Army 2015) were consulted to aid the preliminary
determination that a feature would be subject to USACE jurisdiction under CWA Section 404. The “significant
nexus” test––outlined in a memorandum jointly authored by the U.S. Environmental Protection Agency (EPA)
and USACE––was applied to each potentially jurisdictional feature (Grumbles and Woodley 2008). To facilitate
jurisdictional determination consistent with the guidance, each water body delineated was evaluated as a
Traditional Navigable Water (TNW), Tributaries, or Adjacent Waters based on the following definitions:
►

►

►

TNWs—all waters subject to the ebb and flow of the tide, or waters that are presently used, have been used in
the past, or may be used in the future to transport interstate or foreign commerce, and all waters that are
navigable in fact under federal law for any purpose.
Tributaries—waters that contribute flow either directly or through another water, including an impoundment,
to a TNW, interstate waters or wetlands, or a territorial sea, and that are characterized by the presence of the
physical indicators of a bed and bank and an OHWM.
Adjacent Waters—waters bordering, contiguous with, or neighboring jurisdictional waters, including waters
separated by constructed dikes or barriers, natural river berms, beach dunes, and the like. Adjacent waters also
include all waters that connect segments of jurisdictional waters or are located at the head of a jurisdictional
water and are bordering, contiguous with, or neighboring such water.

The following types of water bodies are subject to CWA jurisdiction:
►

►

►

TNWs, tributaries of TNWs, and all impoundments of these types of waters;
all waters adjacent to a TNW or tributary including wetlands, ponds, lakes, oxbows, impoundments, and
similar waters; and
all waters located within the 100-year floodplain of a TNW and all waters located within 4,000 feet of the
high-tide line or OHWM of a TNW, impoundment, or tributary where they are determined on a case-specific
basis to have a significant nexus to a TNW. For waters determined to have a significant nexus, the entire
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water is a water of the United States if a portion is located within the 100-year floodplain of a TNW or within
4,000 feet of the high-tide line or OHWM of a TNW or tributary.
The conclusions of this report are consistent with the 2015 Final Rule and are considered preliminary until
verified by the Sacramento District of the USACE.

3
3.1

SETTING

STUDY AREA

The study area consists of the Solano 4 East property and the homerun corridor (collection line) that runs west
toward and terminates at the existing Russell Substation. Montezuma Hills Road bisects the study area’s Solano
East property where it runs north-south and borders the western portion’s southern boundary where it turns and
runs east-west. The remainder of the study area is partially bounded on the south by Toland Lane and existing
wind farm facilities, the Russell Substation to the west, existing wind energy farm facilities to the north, and the
Sacramento River to the east (Exhibit 2). Montezuma Hills Road provides local access to Solano 4 East.
Elevations range from approximately 0 feet above mean sea level (amsl) in the southeast corner of the study area
to 250 feet amsl at the western terminus near the Russell Substation (Exhibit 3). Site topography is characterized
by gently rolling hills and shallow drainages. Hilltops generally crest between 150 and 250 feet amsl, with
relatively flat ridgelines oriented predominantly north-south. Rows of wind turbines line the study area’s hilltops
and ridgelines, which are connected by gravel roads. Staging areas, transmission lines, and the existing Russell
Substation also characterize the study area (Exhibit 2). Additional land uses in the study area include dryland
wheat cultivation and livestock grazing. Farming is conducted on a 3-year rotational basis in a network of fenced
pastures, with most of the study area disked semiannually.

3.2

VEGETATION COMMUNITIES

Vegetation communities identified in the study area consist primarily of agricultural land (pasture and grain
crops) and nonnative annual grasslands. Sporadic shrub and riparian vegetation is present along intermittent
drainage swales. Appendix B presents a habitat map and Appendix C presents a list of plants observed at the time
of the field surveys.

3.2.1

AGRICULTURAL

Agricultural land in the study area consists of dryland farming and livestock grazing along grassland slopes, and
livestock grazing in interstitial valleys and drainages. Agricultural practices generally follow a 1- to 3-year crop
rotation cycle (wheat [Triticum asestivum], barley [Hordeum vulgare], and oats [Avena sativa]), with
predominantly sheep grazing and fallow years following planting. The fields that are dryland farmed are densely
planted, and little to no other vegetation is present. A total of 503.39acres of actively farmed land and 425.75
acres of grazed land are mapped in the study area. These vegetation communities would be considered upland
following Cowardin et al. (1979).
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3.2.2

NONNATIVE ANNUAL GRASSLAND

A total of 31.16 acres of nonnative annual grassland are mapped in the study area. Annual grasslands in the study
area consist of fallow agricultural fields and grazed grasslands. Dominant species include nonnative grasses such
as wild oats (Avena barbata), ripgut brome (Bromus diandrus), soft chess (B. hordeaceus), and Mediterranean
barley (Hordeum marinum ssp. gussoneanum). These grasslands generally do not conform to any specific
vegetation alliances as classified in A Manual of California Vegetation, Second Edition (MCVII) (Sawyer et al.
2009), although some patches, depending on the dominant species, may meet criteria for annual brome grasslands
or wild oats grasslands. Scattered native and nonnative forbs grow among these grasses. Common forbs include
blow wives (Achyrachaena mollis), Mediterranean linseed (Bellardia trixago), and scarlet pimpernel (Lysimachia
arvensis). This vegetation community would be considered upland following Cowardin et al. (1979).

3.2.3

RIPARIAN

Drainages in the study area support scattered patches of riparian vegetation. A total of 0.11 acre of riparian
vegetation are mapped in the study area. The swale along the southeastern edge of Solano 4 East contains a small
thicket of arroyo willow (Salix lasiolepis). A small thicket of tamarisk (Tamarix sp.) also occurs in a drainage just
south of the homerun corridor. These areas of riparian vegetation conform to Arroyo willow thickets and
Tamarisk thickets as described in MCVII and would be considered upland following Cowardin et al. (1979).

3.2.4

RUDERAL

Ruderal vegetation in the study area includes areas dominated by weedy species (with minimal grass cover) that
colonize disturbed areas, such as roadsides and the graded areas that surround the existing wind turbines and the
Russell Substation. A total of 1.13 acres of ruderal vegetation are mapped in the study area. Dominant ruderal
species include black mustard (Brassica nigra), fennel (Foeniculum vulgare), and bristly ox-tongue
(Helminthotheca echioides). Ruderal vegetation in the study area generally does not conform to any specific
vegetation alliances, although some patches may meet the criteria for fennel patches or upland mustard alliances
as described in MCVII. This vegetation community would be considered upland following Cowardin et al.
(1979).

3.2.5

SEASONAL WETLAND

Seasonal wetlands support annual and perennial native and nonnative wetland plant species. This habitat type
typically resembles a wetland community only during and following the wet season; it dries up rapidly with the
onset of summer. During the dry season, such sites may not be readily recognizable as wetland species go to seed
and typical upland grasses and forbs become established. A total of 33.55 acres of seasonal wetland are mapped in
the study area.
Several seasonal wetlands occur in the study area along the bottoms of seasonally flooded drainages. These
drainage bottoms show no evidence of regular disking. A large wetland area in the southeastern portion of the
study area that is part of the primary tributary that flows into the Sacramento River is entirely fenced and would
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be excluded from Project construction impacts1. Vegetation alliances in the large southeastern seasonal wetland
are typical wetland alliances such as California bulrush (Schoenoplectus californicus) marsh, hardstem bulrush (S.
acutus) marsh, and cattail (Typha angustifolia, domingensis, latifolia) marshes, with smaller areas of alliances that
are less readily identifiable as seasonal wetlands, such as fields of perennial rye grass (Festuca perrenis). The
three smaller, adjacent seasonal wetlands are composed primarily of perennial rye grass. Associated species
include Mediterranean barley, Mexican rush (Juncus mexicanus), and hyssop loosestrife (Lythrum hyssopifolia).
All seasonal wetlands would be classified as palustrine seasonally flooded wetland following Cowardin et al.
(1979).

3.3

SOILS

According to the NRCS Soil Survey of Solano County, California as accessed through the online Web Soil Survey
(NRCS 2017a), five soil map units occur in the study area: Diablo-Ayar clays, 9 to 30 percent slopes, eroded;
Diablo-Ayar clays, 2 to 9 percent slopes; Valdez silt loam, drained, 0 to 2 percent slopes, Major Land Resource
Area (MLRA) 16; Omni clay loam; and Antioch–San Ysidro complex, 2 to 9 percent slopes (Table 2). Two of
these soil map units, Valdez silt loam and Omni clay loam, are listed on the National Hydric Soils List (NRCS
2018a) and all are described in further detail below. Appendix D provides a soils map showing the locations of
soils in the study area.
Table 2.

Soil Types in the Study Area

Soil Map Unit
Diablo-Ayar clays, 9 to 30 percent slopes, eroded
Diablo-Ayar clays, 2 to 9 percent slopes
Valdez silt loam, drained, 0 to 2 percent slopes, MLRA 16
Omni clay loam
Antioch–San Ysidro complex, 2 to 9 percent slopes

Acres in Study Area
960.07
0.19
34.19
32.72
23.91

Hydric Soils List
No
No
Yes
Yes
No

Note: MLRA = Major Land Resource Area
Source: Data compiled by AECOM in 2018

3.3.1

DIABLO-AYAR CLAYS, 9 TO 30 PERCENT SLOPES, ERODED, AND 2 TO 9
PERCENT SLOPES

Diablo-Ayar clays, 9 to 30 percent slopes, are mapped over most of the study area. The southern boundary
intersects a sliver of the map unit for Diablo-Ayar clays, 2 to 9 percent slopes. These two map units do not differ
substantially from each other; therefore, they are treated together here. This soil complex is approximately 60
percent Diablo clay and 30 percent Ayar clay, with 5 percent each Altamont and San Benito series inclusions.
Diablo series soils formed in residuum weathered from shale, sandstone, and consolidated sediments with minor
areas of tuffaceous material. Runoff is slow when the soil is dry and medium to rapid when soils are moist;
permeability is slow; and soils are well drained. Most horizons have 45–60 percent clay and slickensides are
present in the Bss horizon. The depth to weathered bedrock is in the range of 40–80 inches. In dry soils, cracks
1

Please note that throughout this document, the primary tributary is denoted with the number 1 (various segments may be
ephemeral drainages (ED), intermittent drainages (ID), etc. Other drainages in the study area are identified 2-9, starting at
the eastern portion of the study area, increasing farther west.
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that measure 0.5 inch to 2 inches wide form from the surface to depths of 20–40 inches; the cracks close as soils
become wet in late October to late November and remain closed until the soils dry up in April to early June. The
Diablo series is taxonomically classified as fine, smectitic, thermic Aridic Haploxererts (NRCS 2018b).
Ayar series soils formed in material weathered from alkaline shales and sandstone that range from hard to soft and
include minor beds of impure limestone. Runoff is very high, permeability is slow when cracks are closed, and the
soils are well drained. Most horizons have 35–55 percent clay. Depth to shale or sandstone ranges from 40 to 80
inches. Deep, wide cracks open up from June to November for 150–180 days and remain closed the rest of the
time. The Ayar series is taxonomically classified as fine, smectitic, thermic Typic Haploxererts (NRCS 2018b).

3.3.2

VALDEZ SILT LOAM, DRAINED, 0 TO 2 PERCENT SLOPES, MLRA 16

Valdez silt loam is mapped in a broad valley along the southeastern edge of the study area. These soils are
typically associated with river deltas and floodplains near rivers, sloughs, and old stream channels. The map unit
consists of fine-silty alluvium derived from igneous, metamorphic, and sedimentary rock. Runoff is slow to
very slow, permeability is moderately slow, and soils are poorly drained under natural conditions. Unless drained
and not irrigated, the upper 20 inches of the soil usually does not become dry. This soil typically has a silt loam
surface layer approximately 14 inches thick, and in the section ranging from 10 to 40 inches, the soil is about 18–
35 percent clay and less than 15 percent fine or coarser sand. The depth to a restrictive layer is more than
80 inches.
This map unit has inclusions of Columbia soils (9 percent) and less than 1 percent each of Sacramento, Sycamore,
Lang, Maria, Tyndall, and Laugenour. The Valdez series is taxonomically classified as fine-silty, mixed,
superactive, nonacid, thermic Aeric Fluvaquents (NRCS 2018b).

3.3.3

OMNI CLAY LOAM

Omni clay loam is mapped in various low-lying portions of the study area, typically along drainages that exist
between adjacent hillsides (Appendix D). These soils are associated with nearly level concave basin floors at
elevations of 5–150 feet. The sediments in these soils are of mixed origin. Runoff is very slow to slow,
permeability is slow, and the soils are poorly drained. Omni series soils are usually moist throughout unless
drained and not irrigated, and are generally calcareous in all parts. Depth to a restrictive feature is more than 80
inches. This map unit has inclusions of 5 percent each Clear Lake, Solano, and Rincon soils (NRCS 2018b).

3.3.4

ANTIOCH–SAN YSIDRO COMPLEX, 2 TO 9 PERCENT SLOPES

Antioch–San Ysidro complex is mapped in the southeast corner of the study area. This complex is approximately
45 percent Antioch and 45 percent San Ysidro, with 10 percent Solano series inclusion. Antioch series soils are
found on nearly level to strongly sloping alluvial fans and terraces at elevations of less than 1,100 feet. Slopes are
usually less than 3 percent. These alluvial soils are derived from sedimentary rock. Runoff is slow to medium,
permeability is very slow, and soils are moderately well to somewhat poorly drained. Antioch soils become moist
in some or all parts at depths of 4–12 inches in about late November, and usually remain moist until late May or
early June. The soils are dry the rest of the time. The San Ysidro series is taxonomically classified as fine,
smectitic, thermic Natric Palexeralfs.
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San Ysidro soils are found on fan remnants and stream terraces at elevations of less than 1,500 feet and slopes
ranging from 0 to 9 percent. These soils are formed in alluvium from sedimentary rocks. Soils are usually moist in
some or all parts at depths of 5–15 inches from late November or early December until May, and are usually dry
the rest of the time. Runoff is slow to medium, permeability is very slow, and soils are moderately well drained.
The San Ysidro series is taxonomically classified as fine, smectitic, thermic Natric Palexeralfs.

3.4

HYDROLOGY

The study area is primarily within the boundary of the Lower Sacramento watershed (USGS Hydrologic Unit
Code 180201630703, Threemile Slough–Sacramento River). A small segment of the western end, at the Russell
Substation, overlays the Suisun Bay watershed (Hydrologic Unit Code 180500010106, Lucol Hollow–Frontal
Suisun Bay Estuaries).
Natural hydrology in the study area is a combination of direct precipitation and runoff from adjacent areas. The
study area receives an average of approximately 16.6 inches of rainfall each year, with most low- to moderateintensity rainstorms occurring during the winter months (WRCC 2018). The nearest weather station is a
California Irrigation Management Information System (CIMIS) automated weather station at Hastings Cut, along
Hastings Island Road in Solano County (CIMIS #212, Hastings Tract East), approximately 10 miles north of the
study area (UCIPM 2018). At the time of the field investigation, 12.55 inches of precipitation (below average)
had been recorded for the 2018 water year, which began on October 1, 2017. No rain was recorded on either the
April 24 or May 10 survey dates. The last measurable precipitation event before the field survey was recorded on
April 17, 2018, measuring 0.01 inch of rainfall. A total of approximately 0.29 inch of rain was recorded in the
10 days before and through the April 24 period of the field investigation; no measurable precipitation was
recorded in the 10 days before and through the May 10 survey date. Two precipitation events occurred within
2 weeks after the field survey (on May 16 and May 25), totaling another 0.07 inch of rainfall. No additional
precipitation was recorded before the 2018 water year ended on September 30, 2018, bringing the total for the
water year to 12.62 inches of rainfall.
Precipitation runoff drains into draws and narrow valleys between rolling hills and flows generally in an easterly
and southerly direction across the study area toward the Sacramento River channel. The Sacramento River, a
TNW, flows southwest toward its confluence with the San Joaquin River and eventually drains west to Suisun
Bay, a tidally influenced brackish estuary.

NATIONAL WETLANDS INVENTORY
The USFWS NWI was queried to gather information on any wetlands previously mapped in the study area. The
NWI identifies 10 distinct features in the study area, including three classifications of freshwater emergent
wetland and two classifications of riverine wetland (USFWS 2018). Except for the primary tributary, which flows
southeast into the Sacramento River, all of these features are generally oriented in north-south directions in
narrow valleys between hillsides. Two freshwater emergent features and one riverine feature intersect in a lowlying area in the southeast corner of the Solano 4 East property. The large freshwater emergent feature in this area
is classified as PEM1C (palustrine, emergent, persistent, seasonally flooded) and the primary drainage in this area
is classified as PEM1Fx (palustrine, emergent, persistent, semipermanently flooded, excavated). The riverine
habitat enters the study area from the north and is classified as R4SBC (riverine, intermittent, streambed,
seasonally flooded). In the higher-elevation areas of the western portion of the Solano 4 East property, two narrow
freshwater emergent habitats classified as PEM1A (palustrine, emergent, persistent, temporarily flooded) and one
Solano 4 Wind Project
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riverine feature classified as RS4BA (riverine, intermittent, streambed) are mapped parallel to each other along
the bases of adjacent hillsides. The proposed collection lines extending to the west are intersected by another four
linear freshwater emergent wetlands (all classified PEM1A) and four riverine wetlands (two classified RS4BC
and two classified RS4BA) that run north-south in draws and narrow valleys between adjoining hillsides.

4

DELINEATION RESULTS

This section of the report presents the results of the delineation of waters of the United States for the study area.
The wetland delineation maps, provided as Exhibits 5a-5e, were prepared in accordance with the Final Map and
Drawing Standards for the South Pacific Regulatory Program (USACE 2012) and are at a scale of 1 inch = 200
feet. All features that exhibited the three wetland parameters or an OHWM were mapped on the exhibits.
The wetland delineation maps (Exhibits 5a–5e) show the delineation sample sites in the study area, which are
cross-referenced to the wetland determination data forms (Appendix A). Appendix B presents a detailed habitat
map and Appendix C contains a list of plant species observed during the field survey. Appendix D presents a soils
map and Appendix E provides representative photographs of the study area.

4.1

POTENTIALLY JURISDICTIONAL FEATURES

Potential waters of the United States in the study area consist of five tributaries, five adjacent swales, and seven
adjacent seasonal wetlands. The location and acreages of potentially jurisdictional features are shown in Exhibits
5a-5e and summarized in Table 3.
Table 3.

Potentially Jurisdictional Features
Feature

Acreage

TRIBUTARIES:
Intermittent Drainage

1.34
1.00

Ephemeral Drainage

0.34

ADJACENT WATERS:
Perennial Swale

34.31
0.23

Seasonal Swale

0.28

Ephemeral Swale

0.25

Seasonal Wetland

33.55

TOTAL POTENTIALLY JURISDICTIONAL FEATURES

35.65

Source: Data compiled by AECOM in 2018

Nine drainages were delineated in the study area, including the primary tributary (intermittent drainage 1 [1-ID])
into which the other eight drainages flow. The primary tributary is an unnamed intermittent drainage that runs
west to southeast, generally paralleling Montezuma Hills Road in the west and then Toland Lane, before
continuing southeast down the valley to Chinese Cut in the Sacramento River. The Sacramento River is tidally
influenced and qualifies as a traditionally navigable water of the United States. In addition, the USACE
Sacramento District identifies the Sacramento River as a navigable waterway of the United States. As such, the
AECOM
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Sacramento River is subject to USACE jurisdiction pursuant to Section 404 of the CWA and Section 10 of the
Rivers and Harbors Act.
Each of the other eight drainages that cross the study area generally originate at the tops of draws in the hillsides
to the north, then flow south into the primary tributary valley. These drainages are numbered 2 through 9 from
east to west (Exhibits 5a–5e). There is one perennial swale, one seasonal swale, five ephemeral drainages, and one
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Source: Data compiled by AECOM in 2018
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Source: Data compiled by AECOM in 2015

Exhibit 5b.

Wetland Delineation Map
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Source: Data compiled by AECOM in 2018
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Wetland Delineation Map
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Source: Data compiled by AECOM in 2018

Exhibit 5d.

Wetland Delineation Map
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Source: Data compiled by AECOM in 2018

Exhibit 5e.

Wetland Delineation Map
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ephemeral swale that connect to the primary tributary. Two of the drainages originate as ephemeral drainages,
become seasonal swales where the topography breaks and the gradient decreases, and then flow into seasonal
wetlands in the flats adjacent to the primary tributary. All of these features meet the definition of tributaries or
adjacent waters, or connect tributaries, and are connected by direct surface flow or adjacency to the primary
tributary, which is connected by direct surface flow to the TNW Sacramento River; therefore, all tributaries and
the adjacent waters delineated in the study area are considered potentially jurisdictional features pursuant to
Section 404 of the CWA. These features are discussed in more detail below.

4.1.1

TRIBUTARIES

INTERMITTENT DRAINAGE
1-ID (1.00 acre, 13,842.62 linear feet) is the primary tributary flowing west to southeast through the main valley
of the study area. This unnamed tributary is low gradient and is the tributary to which all others in the study area
connect. 1-ID corresponds to an NWI mapped riverine feature (R4SB) in its upper reach; at the downstream end
of this feature in the southeast of the study area it is classified as PEM1Fx (Palustrine Emergent, persistent,
semipermanently flooded, excavated). A review of the USGS historical topographic map collection (USGS
2018b) shows on the Jersey 1910 map that the drainage extended to the mouth of the valley and dissipated into
wet meadow/seasonal wetland, which transitioned into tidal marsh that extended to the east side of current day
Decker Island (the west bank of Horseshoe Bend). In 1910 this stretch of the lower Sacramento River was
dredged, Horseshoe Bend was cutoff and the excavated material placed to create Decker Island (Lund et al. 2007).
The Jersey Island 1952 map shows the drainage channelized along the north side of the valley and extending to
the Sacramento River.
The feature has a defined bed and bank and a clear OHWM, and is primarily unconsolidated bottom. It ranges in
width from as narrow as 2 feet to 6 feet or wider; it retains enough water in depressional stretches to support
patches of tule, cattails, and rushes, among other hydrophytic plants. In the southern portion of the study area, this
feature is connected to a large floodplain seasonal wetland and swale complex (seasonal wetland 1a [1a-SW]).
This drainage is a tributary with direct surface connection to the TNW Sacramento River and is therefore
considered to be subject to USACE jurisdiction under Section 404 of the CWA.

EPHEMERAL DRAINAGES
Ephemeral drainages (Table 4) are present in the study area in steep areas at the tops of draws, where the water
that collects moves downslope with enough erosive force that a defined bed and bank have developed. In the
study area, the entirety of tributary 7-ED, and portions of 5-ED and 6-ED are mapped as wetland features
(PEM1A) in the NWI. The two remaining ephemeral drainage features are not mapped in the NWI. All of these
features have an average width of one foot at the OHWM, with an unconsolidated bottom. They are typically
more sparsely vegetated than surrounding annual grasslands but contain similar species, and there are some short,
mostly unvegetated stretches. Two of the drainages, 6-ED and 7-ED, flow continuously to the primary tributary,
while drainages 2b-ED, 3b-ED, and 5-ED flow into ephemeral swales 2a-ES, 3a-ES, and seasonal wetland 5-SW,
respectively, before reaching 1-ID. 1h-ED and 1i-ED are segments of an ephemeral drainage on the southeastern
boundary of the study area that appears to capture runoff from the roads and hillsides on the south side of the
primary tributary valley. These segments have an average width of two feet at the OHWM and unconsolidated
bottoms; they are not mapped on the NWI. Segment 1i-ED appears to be channelized where it turns and crosses
the study area in a straight line below seasonal wetland 1a-SW and connects to the primary tributary 1-ID.These
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features are directly tributary or adjacent to the primary tributary (1-ID), and all or most of the reaches’ length is
within 4,000 feet of the OHWM of the primary tributary, which is a tributary water of the United States.
Therefore, these features are considered potentially subject to USACE jurisdiction under Section 404 of the
CWA.
Table 4.

Ephemeral Drainages
Feature
2b-ED
3b-ED
5-ED
6a-ED
6b-ED
6c-ED
6d-ED
7-ED

TOTAL

Acreage
0.02
0.05
0.10
0.003
0.07
0.02
0.07
0.01

Linear Feet
1,070.66
2,047.14
8,804.21
136.22
3,147.38
674.01
3,039.96
336.33

0.343

19,255.91

Source: Data compiled by AECOM in 2018

4.1.2

ADJACENT WATERS

PERENNIAL SWALE
Perennial swale 9-PS (0.23 acre,748.21 linear feet) is the drainage farthest to the west that crosses the proposed
collection line corridor. This drainage swale is relatively low gradient and wide, averaging 30 feet where it
crosses the study area, and retains enough water throughout the year to support a prevalence of perennial
hyrdophytic monocots such as tule, cattails, and rushes. 9-PS corresponds to a mapped wetland feature (PEM1A)
in the NWI and occurs on soils mapped as hydric. 9-PS has a direct hydrological connection with and functions as
a tributary to 1-ID, which is a tributary to the TNW Sacramento River, and is therefore considered an adjacent
waters potentially subject to USACE jurisdiction under Section 404 of the CWA.

SEASONAL SWALE
Seasonal swale 8-SS (0.28 acre, 975.00 linear feet) crosses the collection line corridor in the west of the study
area. Similar to 9-PS this drainage swale is relatively low gradient and wide, averaging 25 feet where it crosses
the study area. This feature retains enough water to support hydrophytic vegetation at least seasonally, primarily
facultative grasses and some sedges and rushes. 8-SS corresponds to a mapped wetland feature (PEM1A) in the
NWI and occurs on soils mapped as hydric. 8-SS has a direct hydrological connection with and functions as a
tributary to 1-ID, which is a tributary to the TNW Sacramento River, and is therefore considered an adjacent
waters potentially subject to USACE jurisdiction under Section 404 of the CWA.

EPHEMERAL SWALES
Ephemeral swales (Table 5) are present in the study area at the bottom of draws, along slope breaks that are too
steep to be disked or farmed, and at the bases of hills as they transition into the floodplain of the primary tributary.
These features are not mapped in the NWI. These swales average one foot wide and are demarcated by a slope
and vegetation break, but do not possess a defined bed and bank. 2a-ES and 3a-ES connect potentially
AECOM
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jurisdictional ephemeral drainages arising at the tops of draws (in the case of 3a-ES, the ephemeral drainage
originates outside the study area) to seasonal wetlands 2-SW and 3-SW, respectively. 2-SW, 3-SW, and 4-ES
have a direct surface connection to the primary tributary 1-ID, which is a tributary to the TNW Sacramento River.
Therefore, these ephemeral swales are considered adjacent waters potentially subject to USACE jurisdiction under
Section 404 of the CWA.
Table 5.

Ephemeral Swales
Feature

Acreage

Linear Feet

2a-ES

0.13

1,894.30

3a-ES

0.09

1,340.30

4-ES

0.03

1,500.03

0.25

4,734.63

TOTAL
Source: Data compiled by AECOM in 2018

SEASONAL WETLANDS
Seven seasonal wetlands were identified in the study area (Table 6). The hydrophytic vegetation in these wetlands
is described in more detail in Section 3.2.5. For seasonal wetlands where no soil pits were dug, hydric soils were
assumed; the soils mapped in all of these wetland areas are listed as hydric. Data forms SP1 and SP3 in
Appendix B provide additional information about these seasonal wetland habitats present in the study area. 1aSW is a large wetland and swale complex in the floodplain of the primary tributary (1-ID), located in the
southeastern portion of the study area. Some of the deeper depressional areas supporting obligate species such as
cattails and hardstem bulrush still held water at the time of the survey. 2-SW, 3-SW, and 3a-SW were mostly dry
at the time of the survey. These wetland features are dominated by facultative perennial rye grass and are situated
on flats adjacent to and north of the primary tributary. 3a-SW is located along the toe of a slope adjacent to
drainage 3. 2-SW and 3-SW are at drainage bottoms and receive flows from 2a-ES and 3a-ES, respectively. 1bSW, 1c-SW, and 5-SW are located on a flat at the confluence of 5-ED with 1-ID, and are separated by culverted
road crossings. These wetlands were also mostly dry at the time of the survey and are dominated by facultative
grasses perennial rye grass and Mediterranean barley.
Table 6.

Seasonal Wetlands
Feature

Acreage

1a-SW

31.46

1b-SW

0.06

1c-SW

0.04

2-SW

0.61

3-SW

1.13

3a-SW

0.11

5-SW

0.14

TOTAL

33.55

Source: Data compiled by AECOM in 2018
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All of the seasonal wetlands meet the three-parameter criteria of wetlands and all abut or are adjacent to the
primary tributary (PS1), which is tributary to the TNW Sacramento River, and are therefore considered adjacent
waters. In addition, all of the seasonal wetlands are within 4,000 feet of the OHWM of the primary tributary, a
tributary water of the United States, and therefore, all are potentially subject to USACE jurisdiction under
Section 404 of the CWA.

4.2

UPLAND FEATURES

Of the 997.19-acre study area, approximately 961.54 acres are composed of potentially nonjurisdictional features
(Table 7). These features are likely nonjurisdictional under CWA Section 404 because they are located above the
OHWM and lack one or more of the three criteria defining wetlands. The nonjurisdictional habitats are described
above in Section 3.2, “Vegetation Communities.”
Table 7.

Upland Features
Habitats

Acres

Actively Farmed

503.39

Grazed

425.75

Nonnative Annual Grassland

31.16

Riparian

0.11

Ruderal

1.13

TOTAL

961.54

Source: Data compiled by AECOM in 2018

5

JURISDICTIONAL DETERMINATION

The 997.19-acre study area contains a total of approximately 35.65 acres of wetlands and other waters potentially
subject to jurisdiction pursuant to Section 404 of the CWA. These comprise approximately 1.00 acre of
intermittent drainage tributary, 0.34 acre of ephemeral drainage tributaries, 0.23 acre of perennial swale adjacent
waters, 0.28 acre of seasonal swale adjacent waters, 0,25 acre of ephemeral swale and 33.55 acres of seasonal
wetland adjacent waters. Approximately 961.54 acres of nonjurisdictional habitats are present in the study area.
The results of this delineation of waters of the United States are contingent upon verification by the USACE
Sacramento District.
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APPENDIX C
Plant Species Observed

Scientific Name (=NWPL)

Common Name

Wetland Indicator Status

Achyrachaena mollis
Amsinckia intermedia
Asclepias fascicularis
Avena barbata
Bellardia trixago
Brassica nigra
Bromus diandrus
Bromus hordeaceus
Bromus madritensis ssp. rubens
Calandrinia menziesii (=C. ciliata)
Capsella bursa-pastoris
Carduus pycnocephalus
Castilleja exserta ssp. exserta
Centaurea calcitrapa
Centaurea solstitialis

blow wives
common fiddleneck
narrow-leaf milkweed
slender wild oat
Mediterranean linseed
black mustard
ripgut grass
soft chess
red brome
red maids
shepherd’s purse
Italian thistle
purple owl’s clover
purple star-thistle
yellow star-thistle

FAC
NL
FAC
NL
NL
NL
NL
FACU
UPL
FACU
FACU
NL
NL
NL
NL

Chenopodium sp.
Cirsium vulgare

chenopodium
bull thistle

NL
FACU

Convolvulus arvensis
Cotula coronopifolia

field bindweed
brass-buttons

NL
OBL

Cynara cardunculus
Distichlis spicata
Elymus caput-medusae
Elymus glaucus
Erodium cicutarium
Erodium moschatum
Eschscholzia californica
Eucalyptus sp.
Festuca perennis (=Lolium perenne)
Ficus carica
Foeniculum vulgare
Frankenia salina
Geranium dissectum
Helminthotheca echioides
Hirschfeldia incana
Hordeum brachyantherum
Hordeum jubatum ssp. jubatum
Hordeum marinum ssp. gussoneanum
Hordeum murinum ssp. leporinum
Juncus mexicanus
Lactuca serriola
Lepidium latifolium
Lysimachia arvensis
Lythrum hyssopifolia

cardoon
salt grass
medusa head
blue wildrye
redstem filaree
greenstem filaree
California poppy
eucalyptus
rye grass
edible fig
fennel
alkali heath
wild geranium
bristly ox-tongue
mustard
meadow barley
foxtail barley
Mediterranean barley
hare barley
Mexican rush
prickly lettuce
perennial pepperweed
scarlet pimpernel
hyssop loosestrife

NL
FAC
NL
FACU
NL
NL
NL
NL
FAC
FACU
NL
FACW
NL
FAC
NL
FACW
FAC
FAC
FACU
FACW
FACU
FAC
FAC
OBL

Solano 4 Wind Project
Sacramento Municipal Utility District

C-1

AECOM
Appendix C

Scientific Name (=NWPL)

Common Name

Wetland Indicator Status

Malva nicaeensis
Malva parviflora
Malvella leprosa
Marah sp.
Medicago polymorpha
Melilotus indicus
Microseris sp.
Phacelia cf. ciliata
Plantago lanceolata
Polygonum aviculare ssp. depressum
Prunus sp.
Rubus armeniacus
Rumex crispus
Rumex pulcher
Salix lasiolepis

bull mallow
cheeseweed
alkali mallow
man root
California burclover
sourclover
microseris
Great Valley phacelia
English plantain
prostrate knotweed
plum
Himalayan blackberry
curly dock
fiddle dock
arroyo willow

NL
NL
FACU
NL
FACU
FACU
NL
NL
FAC
FAC
NL
FAC
FAC
FAC
FACW

Schoenoplectus californicus
Silybum marianum

southern bulrush
milk thistle

OBL
NL

Tamarix sp.
Torilis nodosa

tamarisk
short sock-destroyer

FAC
NL

Tragopogon porrifolius
Triteleia laxa
Triticum aestivum
Veronica persica
Vicia sativa
Xanthium strumarium

salsify, oyster plant
Ithuriel’s spear
common wheat
Persian speedwell
spring vetch
cocklebur

NL
NL
NL
NL
FACU
FAC
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APPENDIX D
Soils Map

Compiled by: AECOM 2018
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APPENDIX E
Representative Photographs

Photo 1: Slopes within the Solano 4 East parcel were disked prior to the April 2018 survey.
Annual grassland and ruderal vegetation occupied roadsides and un-disked areas.

Photo 2: View northeast of seasonal wetland (SW) 2
occupying a flat at the bottom of drainage 2.
Solano 4 Wind Project
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Photo 3: View west of SW1c. Vegetation break is visible in center of photo.

Photo 4: View southeast of SW1c as it narrows and transitions to 1e-ID
in upper left of photo.
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Photo 5:. View of typical ephemeral drainage as it transitions to
ephemeral swale in upper right of photo.
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Photo 6: View north of 9-PS from south of the study area boundary.

Photo 7: View west along 1a-ID.
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Photo 8:. View east along 1a-ID.
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February 1, 2019
Project No. 20193088.001A
Sacramento Municipal Utilities District
4401 Bradshaw Road, Mailstop EA301
Sacramento, CA 95827-3834
Attention:

Mr. Kevin Hudson, e-mail: Kevin.Hudson@smud.org
Mr. Cody Davis, e-mail: Cory.Davis@smud.org
Ms. Sarah Boyd, e-mail: Sarah.Boyd@smud.org

SUBJECT:

Wind Turbine Foundation Type Selection Study
Solano Wind Project Phase 4
Montezuma Hills Road, Solano County, California
Task No. 10058745, Rev. 0, Contract No. 4500112309

Dear Mr. Hudson, et al:
The attached report presents the results of Kleinfelder’s foundation type selection evaluation for
the proposed Vestas V150 wind turbine structures to be constructed as part of the subject project.
This report describes the study, findings, conclusions, and recommendations for use in the
planning and preliminary design of the proposed wind turbine structures.
Kleinfelder appreciates the opportunity to provide geotechnical engineering services to SMUD during
the preliminary design phase of this project. If there are any questions concerning the information
presented in this report, please contact this office at your convenience.
Respectfully submitted,
KLEINFELDER, INC.

Kenneth G. Sorensen, PE, GE
Senior Principal Geotechnical Engineer

Jomâa Ben Hassine, PhD, PE
Principal Professional Engineer
Wind Turbine Foundation Specialist

Timothy A. Williams, PE, GE
Senior Principal Geotechnical Engineer

20190758.001A/SAC19R90626

Page ii of iv

February 1, 2019

© 2019 Kleinfelder

KLEINFELDER 2882 Prospect Park Drive, Suite 200, Rancho Cordova, CA 95760

p | 916.366.1701

f | 916.366.7013

TABLE OF CONTENTS

Section

Page

1

INTRODUCTION ............................................................................................................. 1
1.1
PROPOSED CONSTRUCTION ........................................................................... 1
1.2
PURPOSE AND SCOPE OF SERVICES ............................................................. 2

2

DOCUMENT REVIEW ..................................................................................................... 4

3

SITE CONDITIONS ......................................................................................................... 6
3.1
SITE DESCRIPTION ........................................................................................... 6
3.2
SUBSURFACE CONDITIONS ............................................................................. 6
3.3
GROUNDWATER ................................................................................................ 7
3.4
VARIATIONS IN SUBSURFACE CONDITIONS .................................................. 7

4

CONCLUSIONS AND RECOMMENDATIONS ............................................................... 8
4.1
DESIGN CONSIDERATIONS .............................................................................. 8
4.1.1 Load Cases Provided by WTG Manufacturer ........................................... 9
4.1.2 Consideration of Seismic Loading .......................................................... 10
4.1.3 Serviceability Limit States ....................................................................... 11
4.1.4 Zero-Pressure and Pile Tension Allowances .......................................... 12
4.2
FOUNDATION TYPES CONSIDERED .............................................................. 12
4.2.1 Patrick and Henderson Tensionless Pier Option..................................... 13
4.2.2 Gravity Base Option ............................................................................... 13
4.2.3 Piled Raft Option .................................................................................... 14
4.3
PREFERRED FOUNDATION TYPES ................................................................ 15
4.4
FOUNDATION COST COMPARISON ............................................................... 15
4.5
EARTHWORK DISTURBANCE ......................................................................... 16

5

ADDITIONAL SERVICES ............................................................................................. 18
5.1
PRELIMINARY GEOTECHNICAL EVALUATION .............................................. 18
5.1.1 General Task Approach.......................................................................... 18
5.1.2 Scope of Work ........................................................................................ 19
5.2
COST ESTIMATE .............................................................................................. 24
5.2.1 SCHEDULE ............................................................................................ 25
5.2.2 SITE ACCESS........................................................................................ 26
5.2.3 UNANTICIPATED SUBSURFACE CONDITIONS .................................. 26
5.2.4 LIMITATIONS ......................................................................................... 26

6

LIMITATIONS ............................................................................................................... 27

7

REFERENCES .............................................................................................................. 28

FIGURES
1
2
3
4
5

Site Location Map
Site Map – East Area
Site Map – West Area
Foundation Drawing, Gravity Base
Foundation Drawing, Piled Raft Option

20190758.001A/SAC19R90626
© 2019 Kleinfelder

Page iii of iv

February 1, 2019

TABLE OF CONTENTS (continued)

Section

Page

APPENDIX
A

Summary of Estimated Quantities for the Gravity Base and Piled Raft Options

20190758.001A/SAC19R90626
© 2019 Kleinfelder

Page iv of iv

February 1, 2019

1

INTRODUCTION

___________________________________________________________________________________

This report presents the results of a foundation type selection study conducted for the proposed
Solano Wind Farm, Phase 4 project to be constructed in the Montezuma Hills area of Solano
County, California. The purpose of this study was to review existing geologic and geotechnical
information for the site area, review wind turbine foundation demands from Vestas, evaluate
suitable foundation types for the proposed wind turbine structures, evaluate approximate costs of
appropriate foundation systems and provide and scope of work and cost estimate for a preliminary
geotechnical investigation that can be used by the wind farm developer in their preparation of a
design-level scope of work and cost estimate.
Conclusions and recommendations presented in this report are based on the subsurface
conditions indicated in the reviewed geotechnical reports, our review of site geologic data, and
our understanding of the project details. Conclusions and recommendations contained in this
report are preliminary in nature and are suitable for project planning and preliminary design only.
1.1

PROPOSED CONSTRUCTION

Kleinfelder’s understanding of the project is based on information received from SMUD for
previous wind farm projects in the Montezuma Hills area, our previous work at the site, and a site
meeting with representatives of SMUD on December 6, 2018. The proposed improvement areas
are shown on Figure 1, Site Location Map.
It is understood the project will involve the design and construction of infrastructure required to
install 19 new Vestas V150 4.2MW wind turbine generators (WTG’s) on two separate parcels.
These WTG’s will have a rotor diameter of 150 meters (about 492 feet), a hub height of 105
meters (about 345 feet), and a total height of about 180 meters (about 591 feet). The tower base
flange outer diameter will be about 4.55 meters (about 15 feet). According to Vestas, the limiting
ground line rotation for the tower bases is 0.17 degrees. This will require a foundation system
that can resist very large overturning moments with minimal settlement or tilt.
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1.2

PURPOSE AND SCOPE OF SERVICES

As requested by SMUD, we have prepared this report to provide a preliminary evaluation of
suitable foundation types for the proposed V150 wind turbine structures and to provide preliminary
geotechnical engineering recommendations in support of final design efforts to be performed by
a wind farm developer. Our scope of work was outlined in our proposal dated December 21, 2018
and included the following:
•

Review of available geologic, geotechnical and wind turbine structure information in the
area of the proposed wind turbines

•

Research publicly available information and reach out to wind energy providers to obtain
information of types of foundations in use for 100-meter hub height or similar wind turbines

•

Evaluate appropriate foundation types for the new V150 wind turbines including
preliminary engineering analyses

•

Evaluate approximate costs of viable wind turbine foundation systems

•

Evaluate disturbed areas and volume of soil displaced during fountain construction

•

Prepare a Wind Turbine Foundation Type Selection report. The report will include the
following:
o

A discussion of the project and its objectives

o

Discussion of the anticipated geologic and geotechnical conditions at the wind
turbine sites

o

Discussion of wind turbine foundation types evaluated

o

Results of engineering analyses regarding suitable foundation types

o

Discussion of constructability issues associated with each appropriate foundation
type

o

Results of the cost analysis of foundation types considered

o

Evaluation of disturbed area and volume of soil displaced during foundation
construction
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•

Based on the results of the Wind Turbine Foundation Type Selection study, provide a
scope of work and cost estimate for the requested Subtask 2 geotechnical study based
on the foundation type (s) recommended in the Foundation Type Selection study.
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2

DOCUMENT REVIEW

___________________________________________________________________________________

The following documents were reviewed in the preparation of this report.
1. Civil Works Specification, Vestas Document No. 0006-5131 V09, Type T09 – General
Specification, dated December 19, 2017
2. Vestas PQ data sheet V105-V136 50Hz
3. Vestas Document No.: 0067-7060 V01 2017-12-01 General Description 4MW Platform
4. Vestas Document No.: 0067-7067 V08 2017-12-21 Performance Specification V1504.0/4.2 MW 50/60 Hz
5. Vestas Document Number 0069-2467 Ver 00. Tower Foundation Design Basis V1504.0/4.2MW, 105-Meter Hub Height IEC IIIB, dated 09/11/2017
6. Vestas Document Number 0068-5792 Ver 00. Preliminary Foundation Loads, V150 4.0
MW IEC3B & 4.2 MW IEC S, Mk3E, 105. Dated 08/07/2017.
7. Vestas Document Number 0068-6714. T966900 Tower Drawings. Version 1 Created
08/18/2017 and Reviewed 02/27/2018.
8. “Geotechnical Investigation, Proposed Communications Facility, SMUD Met Tower, 7162
Montezuma Hills Road, Solano County, California,” prepared by BMI dated May 15, 2009.
9. “SMUD Solano Wind Project - Phase 1, Montezuma Hills Road, Solano County, California,
Geotechnical Engineering Study,” prepared by Youngdahl Consulting Group, Inc., dated
October 28, 2002.
10. “SMUD Solano Wind Project - Phase 2B, Turbine Site Re-evaluation, Toland Road,
Solano County, California,” prepared by Youngdahl Consulting Group, Inc. dated October
15, 2007.
11. “SMUD Solano Wind Project Phase 3, Montezuma Hills, Solano County, California, Final
Geotechnical Engineering Study,” prepared by Youngdahl Consulting Group, Inc. dated
November 26, 2007.
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12. “SMUD Solano Wind Project - Phase II, Montezuma Hills Road, Solano County, California,
Geotechnical Engineering Study,” prepared by Youngdahl Consulting Group, Inc. dated
May 27, 2004.
13. “SMUD Solano Wind Project - Turbines V47-16 Through V47-22, Montezuma Hills Road,
Solano County, California, Geotechnical Engineering Study,” prepared by Youngdahl
Consulting Group, Inc. dated August 23, 2006.
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3

SITE CONDITIONS

___________________________________________________________________________________

3.1

SITE DESCRIPTION

The Phase 4 of the Solano wind project includes 2 areas (west and east) within the present wind
farm development as shown on Figure 1, Site Location Map. The locations of the proposed V150
wind turbines within these areas are shown on Figures 2 and 3, Site Map - East Area and Site
Map - West Area. The site areas consist of rolling hills with the wind turbines located on the ridge
tops. The hills and ridgetops are covered with volunteer grasses and/or grain crops. Trees and
brush do not exist within the proposed the development areas.
In the Phase 4 east area, existing Vestas V90 wind turbines are located on the ridge tops along
the northwestern portion of the parcel. The proposed V150 wind turbine sites are at elevations
ranging from approximately 110 to 195 feet above mean sea level (according to Google Earth).
Access roads are in place to many of the ridge tops except at the southeastern portion, located
to the east of Montezuma Hills Road, that is presently undeveloped.
In the Phase 4 west area, access roads are generally lacking, and the area is largely undeveloped.
The proposed V150 wind turbine sites are at elevations ranging from approximately 96 to 237 feet
above mean sea level (according to Google Earth).
3.2

SUBSURFACE CONDITIONS

The following description provides a general summary of the subsurface conditions encountered
during explorations in the area for previous projects. Specifically, boring logs from the Phase 1
and Phase 3 reports are either on site or adjacent to the subject sites. It should be noted that
even though many of the boring logs call out silts, the laboratory Atterberg Limits tests on many
of those soil units reflect lean clay properties, not silt.
Boring logs on and near the Phase 4 east area typically show interbedded lean clays, silts (likely
lean clays), and silty, clayey and poorly-graded sands. The sandy soils are typically medium
dense to very dense and the silts and clays are medium stiff to hard. Occasional zones of weak
to moderate cementation were observed on some of the soil layers. Boring Logs just east of the
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Phase 4 west area generally indicate thick silt (likely lean clay) layers, with interbeds of dense
sands. These conditions are the basis of our preliminary engineering analyses for this report.
3.3

GROUNDWATER

Free groundwater was not encountered in the borings drilled at the site. This is likely due to the
fact that they were located along ridgetops that are well above nearby bodies of water or potential
groundwater recharge areas. Perched groundwater may exist at the interfaces between the
surficial soils and the denser/stiffer soils at depth. This condition is evident in some of the ridge
areas where small landslide scarps are present on the mid to lower flanks of the hillsides.
It is possible that groundwater conditions at the site could change due to variations in rainfall,
groundwater withdrawal or recharge, construction activities, well pumping, or other factors not
apparent at the time the explorations were performed.
3.4

VARIATIONS IN SUBSURFACE CONDITIONS

Our interpretations of soil and groundwater conditions at the site are based on the conditions
encountered in the borings drilled for previous projects in the site area. The conclusions and
recommendations that follow are based on those interpretations.

20190758.001A/SAC19R90626
© 2019 Kleinfelder

Page 7 of 28

February 1, 2019

4

CONCLUSIONS AND RECOMMENDATIONS

___________________________________________________________________________________

From a geotechnical standpoint, the proposed Vestas V150 wind turbine construction is
considered feasible. Additional geotechnical engineering evaluation will be needed to develop
geotechnical parameters for final design of the foundations, and the soil types and densities at
each tower location will likely vary. However, we have evaluated suitable foundation types for
these structures that limit the depths of excavation needed, allow for improvement of the bearing
soils in areas where needed, and provide a consistent approach to construction regardless of the
variations in foundation soil conditions. A critical aspect of the foundation design is the tight limit
on differential settlement which may not result in a foundation rotation in excess of 0.17 degree.
The foundation also must meet various other design requirements such as limit states related to
bearing capacity, stiffness, strength and fatigue of various materials.
As the scope of this work is limited to preliminary foundation system selection and sizing, detailed
verifications of strength and fatigue limit states were not carried out. Steel reinforcement quantity
estimates and concrete and grout strengths were selected based on basic strength checks and
our experience with similarly-sized wind turbine structures.
The following sections discuss typical wind turbine generator (WTG) foundation design
considerations and our evaluations along with our conclusions and recommendations with respect
to suitable foundation types, estimated construction costs and estimates of the volume of soil
disturbed during foundation construction operations.
4.1

DESIGN CONSIDERATIONS

Per accepted industry standards and guidelines, WTG foundations are designed to meet three
types of limit states, which include serviceability limit states such as those related to settlement,
tilt and stiffness, ultimate limit states such as those related to bearing, sliding and material
strength, and fatigue limit states. Design load cases are prepared per International
Electrotechnical Commission (IEC) 61400-1 by the WTG manufacturer, in this case, Vestas.
These load cases include operational load cases to be considered for serviceability limit states,
extreme load cases (normal and abnormal) to be considered for ultimate limit states and fatigue
load cases typically provided as mean fatigue loads or load spectra in the form of Markov
matrices. The load factors associated with these different types of load cases are specified in IEC
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61400-1. The material resistance factors are governed by national material standards such as
ACI for concrete, AISC for steel, etc. In the US, a recommended practice document was prepared
by ASCE and AWEA in 2011 to guide practitioners in the selection of material resistance factors
and load combinations appropriate to wind turbine generators and compatible with US standards
(ASCE/AWEA, 2011).
4.1.1

Load Cases Provided by WTG Manufacturer

For this project, two load documents (Ref. [5] dated 9/11/2017 and Ref. [6] dated 8/7/2017) were
provided for the Vestas V150 4.0/4.2MW WTG at 105-meter hub height. Both load documents
are preliminary, non-project specific, not for construction, and were prepared per Edition 3 of IEC
61400-1. Extreme and operational load magnitudes were comparable in both documents and the
discrepancies between the documents is negligible at this stage of the project. For fatigue loads,
the difference in load documents is not evident and cannot be verified without running fatigue
calculations. Furthermore, it should be noted that the earlier version of the load document (Ref.
[6] dated 08/07/2017) calls for inclusion of an uncertainty in loads of ±10%. The later version (Ref.
[5] dated 09/11/2017), however, does not call for this uncertainty provision. Thus, the loads from
the later version have been adopted for this study.
Typically, load cases provided in WTG load documents are the top several cases from load
simulations and are categorized into extreme cases (normal extremes and abnormal extremes),
select operational level loads and fatigue load cases. In this project, the load documents provide
the top load case for each of the load components (moment, axial, horizontal and torsion). Such
information is provided for the normal extreme load cases in Table 2.1 of the load document. A
partial safety factor on normal extreme load cases is 1.35. Abnormal extreme load cases are
given in Table 2.3 of the load document and partial safety factor of 1.1 applies to these load cases.
Table 2.2 gives the top load cases sorted without consideration of the partial safety factor; i.e.,
this table shows the top characteristic (unfactored) load case for each load component from both
normal and abnormal extreme cases.
Normal production load cases are given in Section 3 of the load documents provided by Vestas.
Per industry practice and recent updates to standards (e.g. IEC 61400-1 Edition 4 PRV), three
operational load levels are provided:
•

S1: A characteristic normal operation extreme, in this case coinciding with DLC 1.4 given
in Table 2.1 of the load document,
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•

S2: “Frequent” load level: this load level corresponds to an annual probability of
exceedance of 10-4; i.e., a load level that will be exceeded 0.01% of the time. This is
equivalent to a period of discontinuous exposure to higher loads of 0.87 hour per year
(17.5 hours over a 20-year design life),

•

S3: “Quasi-permanent” load level: this load level corresponds to an annual probability of
exceedance of 10-2; i.e., a load level that will be exceeded 1% of the time. This is
equivalent to a period of discontinuous exposure to higher loads of about 87 hours per
year (or a total of 1,752 hours, or 2.5 months, over a design life of 20 years).

The above operational load levels are used for verifying various serviceability limit states per
accepted industry practice, as outlined in subsequent sections.
4.1.2

Consideration of Seismic Loading

The project site is located in an area of high historic seismic activity. Per industry practice, the
load cases provided in the load document prepared by the WTG manufacturer do not include a
seismic loading that is appropriate for the site and structure. This is typical since the seismic
loading is dependent on the location-specific seismic input, site geotechnical characteristics and
the structural response that is dependent on the structure and soil-structure interaction. The
evaluation of the seismic loading is typically left to design stages when the specific location of the
turbine is identified, and the geotechnical information is also available. Industry practice, as
standardized in IEC61400-1, involves superposing the seismic loading estimated for the site and
structure with the larger of several operational load situations that should be provided in the load
document by the WTG manufacturer. Such superposition, as specified in IEC 61400-1, should
be accomplished using unity for all load and material safety factors. Per IEC61400-1 Edition 4
PRV, these load situations include:
•

Mean loads during normal power production determined at rated wind speed, Vr (defined
as the “minimum wind speed at hub height at which a wind turbine's rated power is
achieved in the case of steady wind without turbulence.”)

•

Loads during emergency stop at rated wind speed, Vr

•

Loads during idling or parked condition at no wind and cut-out wind speed, Vout (defined
as the “highest 10 min average wind speed at hub height at which the wind turbine is
designed to produce power in the case of steady wind without turbulence.”)
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The preliminary load documents provided by Vestas did not include these specific load cases that
need to be combined with the seismic loading. For the purpose of our preliminary assessment of
the seismic load combination, we considered DLC 1.4 as the S1 load case and we combined it
with the seismic load estimate per the recommendation found in ASCE/AWEA RP 2011. For
these assumptions, we found that the seismic load combination did not govern but was very close
to governing. Site specific seismic parameters were estimated per ASCE 7-10 using available
geotechnical data from the earlier project phases. Two sets of parameters were estimated for the
east and west areas, both producing a Seismic Site Class D per ASCE 7-10, but with the west
area parameters producing the higher seismic loading. Seismic loading estimate was also
facilitated by using the tower dimensional and weight information provided by Vestas (Ref. [7]). It
should be noted that the full geotechnical exploration planned for this project should include a
focus on accurate assessment of the Seismic Site Class at each WTG location. A Seismic Site
Class worse than D would have resulted in the seismic load case governing the design of the
foundation.
Finally, it should be noted that it is common to assign ASCE 7-10 Occupancy Category II to wind
project installations, instead of Occupancy Category III that is common for classic energy
generating stations and power plants. This assumption results in an importance factor of 1. The
rationale behind this assumption, explained in ASCE/AWEA RP2011 Section 4.4, is that wind
farms do not provide continuous power at consistent levels and are not typically relied upon for
essential or emergency response facilities. If SMUD is intending to rely upon this wind project as
an Occupancy Category III facility, the seismic load estimate would need to be updated and it is
the more likely to govern the design.
4.1.3

Serviceability Limit States

Serviceability limit states that must be verified for any type of foundation system under
consideration. These include settlement (total & differential) and foundation stiffness. Differential
settlement or tilt is limited to 0.17 degree (3 mm/m) per the WTG load documents. Per accepted
industry practice and draft international standard IEC 61400-6, the settlement/tilt limit state is
verified using the S3 operational load level.
The WTG load document also specifies the minimum foundation stiffness required to maintain
the validity of the quoted loads. The minimum stiffness is specified as acceptable pairs of
rotational and lateral stiffness values. One of the acceptable pairs is a rotational stiffness of 90
GN*m/rad and a lateral stiffness of 10 MN/m. This pair has been adopted in this preliminary
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foundation system selection. Furthermore, although not clearly mentioned in the load document,
this pair is understood and is treated as a pair of dynamic stiffnesses evaluated at the S3 load
level where positive contact pressure is maintained over the entire foundation/subgrade interface.
It is increasingly common for WTG manufacturers to also specify a static stiffness requirement
evaluated at higher load (and strain) levels where part of the foundation can be allowed to be at
zero contact pressure. For this check, we adopted static stiffness values that are half the dynamic
stiffness values.
4.1.4

Zero-Pressure and Pile Tension Allowances

Accepted industry practice and certification agency standards require positive (compression)
contact pressure at the foundation/subgrade interface at the S3 load level and allow for up to half
the foundation width to be at zero contact pressure for the S1 load level. These criteria have been
observed in this preliminary foundation sizing exercise. For the piled raft option where drilled
shafts are placed around the perimeter of a circular raft or cap, it is common to avoid tension in
these shafts at operation load levels S3 or S2. The objective of this practice is to avoid cyclic
degradation of shaft uplift capacity. For this purpose, a cyclic stress ratio is computed based on
very low mobilization of drilled shaft capacities (in download and uplift). The cyclic stress ratio
must be less than one. The choice between S2 and S3 would depend on, among other things,
the type of soil and its susceptibility to cyclic degradation.
4.2

FOUNDATION TYPES CONSIDERED

Considering the sizes of the V150 towers (15-foot-diameter tower bases), their large overturning
moments (nearly 90,000 foot-kips), the dynamic nature of the loading and the anticipated ground
conditions, we have considered the following foundation systems:
1. Patrick and Henderson foundations 18 feet diameter by 70 feet deep
2. Gravity base option: Round reinforced concrete mat foundations bearing on native soils
at a depth of about 10 feet. This option includes consideration of ground improvement at
softer locations where bearing capacity needs to be increased or settlement needs to be
reduced. The ground improvement methods could include compacted aggregate piers,
rigid inclusions (unreinforced concrete columns) or over-excavation and re-compaction or
replacement with structural fill.
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3. Piled raft option: A round pile cap supported by a ring of reinforced concrete drilled piers
No options involving rock have been considered since bedrock is not anticipated to be within the
depths of consideration. In addition, driving piles in the stiff soils at the site is not considered
feasible. Therefore, driven pile foundations were not considered. Our comments regarding the
design, construction and cost issues associated with these options are discussed below.
4.2.1

Patrick and Henderson Tensionless Pier Option

The Patrick and Henderson tensionless pier foundation (a cylindrical, hollow, tensionless pier
constructed within two corrugated steel casings) of the size needed for these structures would
require a very large diameter drilling rig to drill a shaft of approximate diameter of 18 feet to a
depth of about 70 feet. The shaft would still need to be filled with soil in the center and flowable
fill or grout material will be needed for the space around the outer casing. There are poorlygraded sand layers at many of the tower areas that may be subject to collapse and cave-ins in
near vertical excavations. Therefore, such drilling and foundation construction operations are
expected to be fraught with difficulties and very challenging, particularly in poorly graded sand
layers that may contain perched groundwater. Alternatively, an excavation of that depth would
likely need to be over 150 feet wide at the top and backfilling would be a major operation. The
excavation depth is also larger than the reach of large excavating equipment which would require
intermediate staging depths and even larger excavation volumes. This would require a specialized
operation to construct the foundation and qualified bidders would be limited. Neither of these
approaches appear to be practical for this project. Therefore, while this option was popular in the
area for smaller wind turbines, we find that it is not practical for this size turbine and site
geotechnical conditions.
4.2.2

Gravity Base Option

For a reinforced concrete gravity base (or mat) foundation bearing on undisturbed native soil, the
mat would have to be about 72 feet wide and about 10 feet deep, given the estimated soil bearing
capacity derived from existing reports. The mat would be thicker at the center, and it should taper
as needed to accommodate the applied moments in the foundation and to optimize on the
concrete quantity. A drawing of this foundation system is shown on Figure 4.
Since the tower sites are on ridge tops, it is possible that at the bearing elevation, there could be
differential soil conditions (i.e., weak surface residual soils, hard clay or claystone, dense sand or
20190758.001A/SAC19R90626
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weak sandstone). If the mat is within one consistent and competent soil unit, it may not need any
ground improvement beneath it. However, if differential soil conditions or soft materials are found
upon excavation to footing subgrade, reinforcing elements such as compacted aggregate piers
or unreinforced concrete inclusions could be used to provide more uniform bearing conditions for
the mats. These elements are typically constructed by a specialty contractor but are generally
much cheaper than reinforced concrete drilled piers. The design of such, often proprietary,
elements would likely be provided by specialty contractors. Based on our discussions with a
ground improvement contractor, the depths of compacted aggregate piers are anticipated to be
on the order of 6 feet below the bottom of the mat, as presently conceived, but will depend on the
actual soil conditions present. They indicated that concrete inclusions would be at higher costs
and, thus, were not evaluated. Another option to improve the bearing capacity beneath the
footings would be to over-excavate the soils to some depth and replace them as compacted fill.
Mass concrete construction would not require specialty contractors and many general contractors
would be qualified to bid the foundation work.
The gravity base option is the most popular foundation system used in the onshore wind energy
industry, especially for large wind turbines. Ground improvement technology extends the range
of applicability of this foundation system to softer sites. In our experience, unless the site is
extremely soft or extremely competent (good quality rock), the gravity base foundation is a viable
option by default. Since most contractors are familiar with this system, pricing it is expected to be
relatively accurate, and building the foundation is expected to be common practice.
4.2.3

Piled Raft Option

Given the high seismic loading anticipated for the site and potential foundation deflection issues
associated with differential ground support, a potentially stiffer foundation system that should be
considered is the piled raft system. This system consists of a group of drilled shafts connected by
a cap or mat at their heads. The cap is circular but smaller in diameter than the gravity base
system and bears at a similar depth (10 feet in our sizing exercise). The cap is supported around
its perimeter by a circle of drilled shafts. The cap tapers towards the edge to optimize concrete
quantity but its edge cannot be as thin as the gravity base because of the concentrated pile loads.
A drawing of this foundation system is shown on Figure 5.
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4.3

PREFERRED FOUNDATION TYPES

Based on the lab testing results from this and the previous studies, the use of reinforced concrete
gravity base foundations and those underlain by some form of ground improvement (such as
compacted aggregate piers), or a reinforced concrete cap connecting a ring of drilled shafts
appear to be the most cost-effective foundations for the V150 structures.

Rigid concrete

inclusions normally require placement of aggregate base materials above them that can be
several feet thick. Although we would not rule out that type of foundation system, the need for
additional excavation and fill placement makes that option not as cost effective as compacted
aggregate piers, and possibly the piled raft option as well.
The advantage of these foundation types is that most of the construction is typical mass
excavation, open hole drilling, and reinforced concrete construction. If ground improvement
elements under a gravity base foundation are used, those elements would likely need to be
constructed by a specialty contractor and designed using a design-build approach. There are
several contractors in the area that provide compacted aggregate pier design and construction.
All of the equipment needed for construction can be delivered on typical heavy trucks over the
local highways.
4.4

FOUNDATION COST COMPARISON

In evaluating the preferred foundation types for this project, we have performed preliminary cost
estimates of the options considered viable. The foundation types and relative costs are shown in
the table below. These are costs for constructing 19 foundations consecutively.
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Table 4.1
Approximate Foundation Construction Costs
Option
A

B

Foundation Type
72-foot dia. gravity base
foundation bearing at 10’
below existing grade
72-foot dia. gravity base
foundation with 7-foot overexcavation and replacement

Element
Earthwork
Reinforced
Concrete
Earthwork
Reinforced
Concrete
Over-ex

C

72-foot dia. gravity base
foundation with compacted
aggregate piers

Earthwork
Reinforced
Concrete
Aggregate piers

D

Piled raft foundation: 58-foot
dia. cap on (18) 3.5-foot dia.
x 30-foot-deep drilled piers

Earthwork
Reinforced
Concrete
Drilled Piers

Subtotal

Rough Cost

$81,000/WTG or
$1,539,000 for 19
$303,000/WTG or
$5,757,000 for 19
$81,000/WTG or
$1,539,000 for 19
$303,000/WTG or
$5,757,000 for 19
$46,000/WTG or
$570,000 for 19
$81,000/WTG or
$$1,539,000 for 19
$303,000/WTG or
$5,757,000 for 19
$53,000/WTG or
$1,007,000 for 19
$60,000/WTG or
$1,140,000 for 19
$257,000/WTG or
$4,883,000 for 19
$135,000/WTG or
$2,565,000 for 19

$384,000/WTG
or
$7,296,000
$430,000/WTG
or
$8,170,000

$437,000/WTG
or
$8,303,000

$452,000/WTG
or
$8,588,000

It should be noted that the costs of gravity base foundation alternatives shown above are relatively
close to the piled raft foundation. It is our opinion that the piled raft system should work well in
the various soil conditions present at the site without requiring much, if any, modification based
on field conditions at each site. If the on-site soils are not found to be stiff enough to make the
gravity base alternative cost effective, the piled raft option could be the final design of choice, or
at least be a good option for some of the sites.
4.5

EARTHWORK DISTURBANCE

Earthwork quantities were estimated for each foundation type being considered. The table below
shows soil quantities based on a shrinkage factor of 0.90 from in situ density to compacted fill
density. The approximate earthwork volumes for the various foundation elements are provided
in Table 4.2 below in cubic yards (cy).
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Table 4.2
Approximate Earthwork Quantities
Earthwork Element
Gravity Base Option
Volume of topsoil
175 cy
Volume of excavated material
2365 cy
Volume to be backfilled
2040 cy
Volume of taper at grade
45 cy
Volume of Piles
-Backfill imbalance
+275 cy
If improvement is needed under gravity base mat, use one of the following
methods:
In place volume of over-excavation to 7 feet
1275 cy
Backfill imbalance considering over-ex re-compaction
+150 cy
Volume of ground improvement elements
45 cy
Backfill imbalance considering ground improvement
+235 cy

Piled Raft Option
135 cy
1750 cy
1500 cy
20 cy
200 cy
+230 cy

-----

The surface area disturbed for excavation is the outer diameter of the sloped excavation, plus
about 15 feet to allow for access around the excavation for weatherization, etc. For the 72-footdiameter gravity base foundation founded 10 feet deep with 7 feet of work space around it gives
a disturbed area diameter of about 106 feet. Add the 15 feet around it and that’s a diameter of
136 feet. For the 58-foot-diameter piled raft foundation founded 10 feet deep with 7 feet of work
space around it gives a disturbed area diameter of about 92 feet. Add the 15 feet around it and
that’s a diameter of 122 feet. There will need to be ramps to get heavy equipment and truck
access the excavated subgrades that would be about 15 feet wide by 200 feet long at a 5 percent
grade.
The contractors will likely have laydown areas for WTG components, soil stockpiles and
equipment that could be on the order of 400 by 400 feet at each WTG tower site. An additional
area adjacent to the foundation that is about 60 by 120 feet would be needed for a crane pad.
The estimated area of ground disturbance due to construction in square feet (sf) is provided in
Table 4.3 below.
Table 4.3
Approximate Disturbed Areas for Construction
Element
Foundation Excavation
Access Ramp
Laydown Area
Crane Pad
Totals

20190758.001A/SAC19R90626
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5

ADDITIONAL SERVICES

___________________________________________________________________________________

5.1

PRELIMINARY GEOTECHNICAL EVALUATION

5.1.1

General Task Approach

As stated in the RFTP, SMUD desires to obtain geotechnical information that is useful for the wind
farm developer to plan for a design-level geotechnical study. Existing information is not sufficient
for WTG foundation design and a design-level geotechnical study is recommended for each tower
site.
Considering that the geology of the site area includes uplifted and folded sedimentary deposits
and soft rock, we propose to evaluate the geotechnical conditions at each ridge where the towers
are planned. The geotechnical conditions across the tops of each ridge are anticipated to be
similar and may vary from sandstone to claystone overlain at variable depths of residual clay
soils/decomposed rock. We do not propose to drill each tower site. However, the borings drilled
will be located at proposed tower locations that we feel best represent the anticipated conditions
along the various ridge tops.
Considering the preferred foundation type(s) developed from this foundation type selection report,
we have estimated the depths of exploratory borings that would provide the required subsurface
data. At this time, based on our preliminary engineering analyses, we anticipate the borings will
need to be on the order of 75 feet deep. In addition, the site soils are relatively stiff/dense.
Considering what is needed for a gravity base (mat) foundation, proper soil sampling and
laboratory testing is important to evaluate the strength and deformation characteristics of the site
soils for foundation design. This will require air or mud rotary drilling methods and the use of a
specialized sampler (i.e., Pitcher Barrel Sampler) to obtain relatively undisturbed samples for
laboratory consolidation testing. The Pitcher Barrel sampler is designed specifically to recover
relatively undisturbed samples from formations that are too hard for thin‐wall Shelby direct push
samplers or too weak or water‐sensitive to permit satisfactory recovery by conventional rock
coring methods.
To evaluate foundation stiffness for validation of WTG manufacturer requirements, shear wave
velocity of the subsurface soils is an important input parameter.
20190758.001A/SAC19R90626
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performing limited geophysical surveys at 5 of the 10 proposed boring sites using the Multichannel Analysis of Surface Waves (MASW) approach. This method uses a geophone array
about 230 feet long placed on the ground surface, with a shotpoint located in-line with the array.
The equipment can be carried by hand if needed and, other than the insertion of the geophone
probes, will not disturb the ground surface. The seismic energy is generated through multiple
impacts with a 12-lb sledge hammer against a metal plate placed on the ground surface at the
shotpoint location. From that data, a seismic model of the subsurface is prepared through
refraction and dispersion analysis of the recorded geophone signals. The analysis yields inferred
layering of geotechnical strata and the associated shear wave velocity for each layer.
A detailed description of the proposed geotechnical work associated with this project is presented
below.
5.1.2

Scope of Work

5.1.2.1

Document Review

Kleinfelder will review pertinent geologic and geotechnical information available in the area of the
proposed wind turbines. It is anticipated that the site contains clay soils underlain by interbedded
lean clays and sands and poorly-indurated claystone or sandstone bedrock.
5.1.2.2

Field Exploration

The subsurface conditions at the site will be explored by drilling 10 borings with a track-mounted
drill rig. The track-mounted rig was selected to minimize damage to the fields when accessing
the proposed boring sites and to access the locations during the wet winter and spring months.
Boring depths will be at least 75 feet below the ground surface. A professional from Kleinfelder
will maintain logs of the subsurface conditions encountered and obtain samples for visual
examination, classification, and laboratory testing. In order to obtain relatively undisturbed soil
samples for laboratory testing, and due to the site access issues, we propose to use air rotary
drilling techniques to drill the borings. We anticipate each boring will take about 1 day to complete.
Prior to initiating our subsurface explorations, all site utilities and utility easements must be
accurately located in the field, on a scaled map, or both. Kleinfelder will work with the drilling
subcontractor to provide at least 72-hours’ notice to Underground Service Alert (USA), as required
by law. Since the USA service will not locate utilities on private property or locate existing
20190758.001A/SAC19R90626
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irrigation lines, we have provided for a private utility locator service to clear the proposed boring
sites prior to drilling. We also request that SMUD provide information to Kleinfelder regarding
known underground utilities in the proposed tower areas at least one week before beginning our
field investigation. Kleinfelder will accept no responsibility for damage caused to existing utilities
not accurately located in the manner described above.
Kleinfelder will obtain a Solano County drilling permit prior to drilling the borings. Upon completion
of drilling, borings will be grouted closed and capped with a few feet of compacted soil. Excess
drill cuttings will be spread out on site and covered with straw in vegetated areas.
5.1.2.3

Sampling Procedures

Soil samples should be collected from the borings at depth intervals of approximately 2½ feet in
the upper 10 feet and 5 feet thereafter, or where significant changes in soil stratigraphy are noted.
Since the foundation bearing depth is on the order of 10 feet below existing grades, soil samples
below that depth will be used to evaluate bearing capacity and deformation characteristics of the
site soils.
It is typical for soil samples to be collected from borings using driven samplers advanced with a
drop hammer. For samples where disturbance is not a significant issue, the samples will be
collected at selected depths by driving either a 2.5-inch inside diameter (I.D.) California sampler,
or a 1.4-inch I.D. Standard Penetration Test (SPT) sampler 18 inches (unless otherwise noted)
into undisturbed soil. The samplers will be driven using a 140-pound automatic hammer freefalling a distance of 30 inches. Blow counts will be recorded at 6-inch depth intervals for each
sample attempt and will be reported on the boring logs. It is important that samples in the upper
bearing area of foundations be recovered using methods that create minimal sample disturbance,
such as a Pitcher barrel sampler. Those samples are best for triaxial shear strength testing and
consolidation testing in an oedometer. We propose to obtain 2 Pitcher barrel samples from each
boring in the intervals between about 15 feet and 30 feet.
Soil samples obtained from the borings will be packaged and sealed in the field to reduce moisture
loss and disturbance. Following drilling, the samples will be returned to our laboratory for further
examination and testing.
Subsurface samples obtained during the field exploration program will be retained for 30 days
after the completion of the report. At that time, they will be disposed of. If requested, the samples
20190758.001A/SAC19R90626
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may be stored for a longer time period or delivered to you (sample storage fees and/or delivery
fees may apply).
5.1.2.4

Surface Wave Geophysical Surveys

We will evaluate the shear wave velocities of the subsurface soils at 5 selected boring locations
using surface-wave geophysical methods to measure profiles of seismic shear wave velocity
versus depth. The multichannel analysis of surface waves (MASW) method will be used to
interpret the seismic shear wave velocity profile. At the geophysical exploration locations, we will
attempt to gather data that will allow interpretation of shear wave velocity to depths of at least
100 feet.
The geophysical work described above will be conducted by a two-man crew plus a Kleinfelder
representative. All equipment used to conduct the geophysical measurements is hand portable.
Surface waves are generated by striking the ground surface with a range of hand-carried
hammers, and the waves are monitored with geophones that are placed on the ground surface.
No drilling or other penetration of the ground surface is done for this activity. The geophysical
work will be completed in one 10-hour day. The crew will get on-site training from SMUD prior to
doing the work.
5.1.2.5

Laboratory Testing

Laboratory tests will be performed on selected soil samples to evaluate the density, gradation
characteristics, corrosion characteristics, strength, and compressibility of the materials
encountered during the field investigation.
It is anticipated laboratory testing will include moisture content, dry unit weight, sieve analysis,
Atterberg limits, unconsolidated-undrained and/or consolidated-drained triaxial compression
tests, and one-dimensional consolidation tests.

Selected samples will also be tested for

corrosivity (pH, electrical resistivity, water-soluble sulfates, and water-soluble chlorides), which
may be used by a qualified corrosion engineer in designing an appropriate corrosion control plan
for the project. These tests will not be suitable for use in design of electrical grounding systems.
The tests selected and the frequency of testing will be based on the subsurface conditions actually
encountered.
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5.1.2.6

Engineering Analyses

Engineering analyses will be performed for the preferred foundation type(s) identified during
preparation of this Foundation Type Selection report. Engineering analyses will include the
necessary calculations to confirm or update the preliminary foundation sizes and quantities
estimated in this report. For example, for the mat foundation option, bearing capacity analyses
will confirm if the assumptions adopted in this report are still valid. The site-specific geotechnical
data will allow for a better assessment of bearing capacity and will provide for a better assessment
of any potential ground modification requirements. For the piled raft option, the collected
geotechnical information will enable recommendations relative to lateral resistance, drilled pier
side friction and uplift resistance, and/or pier group axial, lateral and overturning resistance. We
would also be able to estimate settlement and deformation under load for the preferred foundation
type(s). In addition to the typical analyses of shear strength and lateral resistance parameters,
we have provided for finite-element modeling of the gravity base option to validate the soilstructure interactions, gapping/no-gapping response and bearing pressures estimated in this
report based on hand calculations.”
5.1.2.7

Report Preparation

Kleinfelder will prepare a preliminary geotechnical report describing the results of the field
explorations,

laboratory

testing,

engineering

analyses,

preliminary

recommendations, and recommendations for a design-level study.

foundation

design

The report will include the

following:
•

A description of the proposed project

•

A description of the surface and subsurface site conditions encountered during the field
investigation, including depth to groundwater

•

A description of the site geologic setting

•

A brief discussion of the corrosion potential of the near-surface soils encountered during
the field exploration based on laboratory corrosivity tests performed. (NOTE: Kleinfelder’s
scope does not include corrosion engineering. Therefore, detailed analysis of corrosion
test results is not included in this proposal)

•

A discussion of engineering analyses performed
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•

Preliminary recommendations related to the geotechnical aspects of:
o

WTG tower foundation design, including recommended foundation type(s),
allowable bearing pressure, lateral and uplift resistance

o

Evaluation of foundation stiffness

o

Evaluation of mat foundation subgrade deformation characteristics using finiteelement methods

o

Temporary excavations and excavation backfill

o

Seismic design considerations including 2016 CBC design criteria

o

General soil corrosivity discussion

•

Recommendations for design-level geotechnical study

•

An appendix that will include logs of borings, MASW survey results, and laboratory test
results

•

An appendix that will include results of finite-element modeling and foundation stiffness
evaluations

5.1.2.8

Environmental Assessment

This scope of work does not include an assessment of environmental characteristics involving
hazardous or toxic substances. In the event potentially hazardous materials are identified visually
or by odor within the exploratory borings, such borings will be immediately terminated, and
arrangements will be made to backfill with cement grout. We will notify you as soon as possible
of such an occurrence in order to mutually decide whether to continue, modify, or cease the
remainder of the field exploration program.

All costs incurred as a result of encountering

suspected hazardous materials would be charged on a time-and-expense basis over and above
the estimated fee for the geotechnical site investigation.
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5.1.2.9

Proposed Exploration Locations

The proposed exploration locations based on the proposed WTG sites are provided in Table 5.1
below.
Table 5.1
Proposed Exploration Locations
Area
East

West

5.2

Soil Boring at Structure No.
P1N2
P1N3
P1R2
P1R5
P4N1
P4N2
P4N4
P4N7
P4N8
P4N10

MASW Survey at Structure No.
P1N3
P1R2

P4N1
P4N4
P4N8

COST ESTIMATE

Our estimate of fees to complete the scope of work described above is shown in Table 5.2 below.
The main differences in this cost estimate versus our previous one was the higher cost of drilling
and sampling due to the use of track-mounted air rotary drilling methods needed to get quality
samples for laboratory testing, additional laboratory consolidation testing, and geophysical
surveys. We have also arranged for an ATV to access the sites for utility locates and geophysical
surveys. Our drilling subcontractor and utility locator estimates are based on California prevailing
wage rates.
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Table 5.2
Preliminary Geotechnical Engineering Study Cost Estimate
ITEM
NO.

DESCRIPTION

EST. QTY.

UNITS

BILLING
RATE

TOTAL
AMOUNT

1

Principal Geotechnical Engineer

69

HRS.

$183

$12,627

2

Sr. Geotechnical Engineer

30

HRS.

$142

$4,260

3

Assoc. Geotechnical Engineer

197

HRS.

$120

$23,640

4

Drafting Technician

38

HRS.

$80

$3,040

5

Travel & Other Expenses

LS

EA.

--

$2,301

6

ATV Rental

LS

EA.

--

$1,600

7

Laboratory Testing

LS

EA.

--

$12,750

8

Drilling Subcontractor

LS

EA.

--

$92,300

9

Utility locating Subcontractor

LS

EA.

--

$2,000

10

Geophysical Subconsultant

LS

EA.

--

$3,500

11

TOTAL ITEMS 1 THROUGH 11

$158,018

Charges in addition to the scope of work described above will be billed on a time-and-expense
basis, based on our current rates. We will notify you of events or conditions that arise that may
affect the project schedule or budget during the course of the project.
5.2.1

SCHEDULE

At the present time, we anticipate work could begin on the project immediately following receipt
of your authorization to proceed. Scheduling of a drill rig, clearing underground utilities through
Underground Service Alert (USA), obtaining drilling permits, and arranging site access is
anticipated to take about 2 to 3 weeks to arrange. Therefore, drilling should occur in midFebruary. We are planning a 10-day field exploration schedule for the borings and 1 day for the
geophysical surveys. We will provide results and verbal recommendations upon request and as
soon as they become available. Unless something out of our control affects the project schedule,
we anticipate submitting our report by March 29, 2019. We will provide results and verbal
recommendations upon request and as soon as they become available.
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5.2.2

SITE ACCESS

This proposal assumes the site is accessible with our track-mounted drilling equipment and allterrain vehicles. Necessary removal of fences or gates, permission to enter the site from the
current owner or leaseholder, and/or required use permits (other than the drilling permit discussed
above) must be secured by the client prior to the initiating field activities. If weather, access, or
site conditions restrict the field operations, additional costs may be incurred to modify the
exploration program and the project schedule may be affected. Repeated site visits, and/or
attempts to drill at the client’s request during periods of difficult access or poor weather conditions
will be billed on a time-and-expense basis.
5.2.3

UNANTICIPATED SUBSURFACE CONDITIONS

If subsurface conditions differ significantly from those anticipated above, we may need to revise
the scope of work and estimated fee in order to complete the project. Should this occur, we would
contact you for authorization before proceeding with any additional work.
5.2.4

LIMITATIONS

Our work will be performed and findings obtained in substantial conformance with the
geotechnical engineering practice that exists within the area at the time of the investigation. No
warranty is expressed or implied. This proposal includes providing information obtained through
laboratory testing regarding corrosivity of onsite soils. Kleinfelder is not providing corrosion
engineering in this scope of work. Therefore, detailed analysis of corrosion test results is not
included in this proposal. We recommend a qualified corrosion engineer be retained to review
the test results and design protective systems that may be required.
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6

LIMITATIONS

___________________________________________________________________________________

This report presents information for planning and preliminary design of the proposed WTG
foundations at the SMUD Solano Wind Farm Phase 4 development in the Montezuma Hills area
of Solano County, California. Recommendations contained in this report are based on information
obtained from previous studies in the site area as well as our review of available geologic
information and maps, and our present knowledge of the proposed construction. A final designlevel geotechnical report should be prepared for the project. Preliminary recommendations
contained in this report may differ from the final design.
It is possible that soil conditions could vary beyond what has been encountered in past studies. If
the scope of the proposed construction, including the proposed location, changes from that
described in this report, we should be notified immediately to review the changes and provide
supplemental recommendations.
We have prepared this report in accordance with the generally accepted geotechnical engineering
practice as it exists in the site area at the time of our study. No warranty, express or implied, is
made.
This report may be used only by the client and only for the purposes stated, within a reasonable
time from its issuance. Land use, site conditions (both on site and off site) or other factors may
change over time, and additional work may be required with the passage of time. Any party other
than the client who wishes to use this report shall notify Kleinfelder of such intended use. Based
on the intended use of the report, Kleinfelder may require that additional work be performed and
that an updated report be issued. Non-compliance with any of these requirements by the client or
anyone else will release Kleinfelder from any liability resulting from the use of this report by any
unauthorized party.
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APPENDIX A
Preliminary Foundation Quantities

Preliminary Foundation Quantities
Solano Phase 4 Wind Project, California, USA – 19 Vestas V150‐4.0/4.2MW on 105m HH IEC 3B

Foundation Geometry

WTG Loads & Foundation
Stiffness

Geotechnical
Assumptions

Parameter
Net ultimate bearing (psf)
Net allowable bearing (psf)

15000.0
6667.7

10000.0
4444.4

Dw

Non‐buoyant

Non‐buoyant

Shear wave velocity (ft/s)

Vs

>700.0

>700.0

M
P
H

110.0
120800.0
5233.0
1176.0

110.0
120800.0
5233.0
1176.0

T

970.6

970.6

M
P
H

101300.0
5246.0
963.6

101300.0
5246.0
963.6

T

799.7

799.7

Dynamic: 100.0, 9.0

Dynamic: 100.0, 9.0

Circular
72’‐0”
10’‐0” below finished grade

Circular
58’‐0”
10’‐0” below finished grade

6’‐6”
4’‐0”
1’‐4”

6’‐6”
4’‐0”
2’‐0”

18’‐0”

18’‐0”

NA

18 x 3’‐6” x 30’‐0”

578.0

630.0

Type II w/ Fly Ash

Type II w/ Fly Ash

Mud mat concrete (yd )

68.0

47.0

Weight of steel (tons, 75% Grade 75)

49.0

44.0

176 x 9’‐7”

176 x 9’‐7”

22” x 2.5” Gr. 36

22” x 2.5” Gr. 36

M42 Gr. 10.9

M42 Gr. 10.9

15000
6000

15000
6000

5500

5500

19 out of 19

19 out of 19

Backfill moist unit weight (pcf)
Abnormal Extreme (excl. PLF=1.1)
M = Moment (kNm)
P = Axial (kN)
H = Horizontal (kN)
T = Torque (kNm)
Normal Extreme (excl. PLF=1.35)
M = Moment (kNm)
P = Axial (kN)
H = Horizontal (kN)
T = Torque (kNm)
Stiffness (GNm/rad or MN/m)
Shape
Base diameter
Bearing depth
Base middle thickness
Pedestal height
Edge thickness
Pedestal diameter
3

Concrete volume (yd )
Cement type
3

Estimated Quantities

Option 2 – Piled Raft

Groundwater depth below FGS (ft)

Drilled shafts

No. x Length of anchor rods
Embedment ring: width x thickness
Anchor rod size x grade
Tower base grout
Pedestal concrete strength (psi)
Base concrete strength (psi)
Estimated number of foundations

Notes

Option 1 – Gravity Base

This estimate is based on geotechnical exploration reports from neighboring earlier phases of the project and non‐
project specific, preliminary, load document by Vestas. The gravity base option must include provision for potential
ground modification at a substantial number of WTG locations consisting of rammed aggregate piers (Geopiers) or
over‐excavation and re‐compaction or replacement with structural fill to reach specified bearing capacity.

Monday, January 21, 2019 – J. Ben-Hassine

Page 1

Solano 4 Wind Project EIR

Appendix F
Hazards

Solano 4 Wind Project EIR

Phase I Environmental Site
Assessment Collinsville Wind Project
Property

August 21, 2013
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Confidentiality of Certain Reference Documents

To Whom It May Concern:
The attached report, Phase 1 Environmental Site Assessment for the Collinsville Wind
Project Property, Solano County, California, prepared for SMUD by URS Corporation,
dated October 18, 2012, contains references to an archeological report, Archeological
Survey and Geoarcheological Sensitivity Report for the Proposed PG&E Collinsville
Wind Project, Solano County, Whitaker, Adrian R., and Phillip Kaijankoski, 2012 that is
protected under a confidentiality agreement and that further may be withheld from
disclosure by public records act requests in accordance with the California Public
Records Act (PRC 6254.10).
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Gary W. Lawson
Supervisor Energy Commodity Contracts
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Executive Summary

EXECUTIVE SUMMARY
The Sacramento Municipal Utility District (SMUD) retained URS Corporation Americas (URS)
to conduct a Phase I Environmental Site Assessment (ESA) of the Collinsville Wind Project
property in the Montezuma Hills region of Solano County, California (site). This Phase I ESA
was performed in general conformance with the scope and limitations of the American Society
for Testing and Materials (ASTM) Standard Practice E1527-05, Standard Practice for
Environmental Site Assessments: Phase I Environmental Site Assessment Process, and the
United States Environmental Protection Agency (EPA) standards for all appropriate inquiries
(AAI). This Phase I ESA was also performed in conformance with the SMUD Professional
Services Contract 4500074231.
The scope of work for this project included a visual inspection of the site, performed on
September 26, 2012; interviews with a Pacific Gas and Electric Company (PG&E) representative
(site owner), and a SMUD representative (prospective purchaser of the property for use as a
wind farm); review of pertinent background and historical information; contact with appropriate
regulatory agencies, prior ownership review; review of chemical and waste handling, storage,
and disposal practices; observation of land use on surrounding land; review of a regulatory
database report; and photographic documentation of the site.
The site consists of approximately 700 acres of land in the Montezuma Hills region of Solano
County, California. The southwest corner of the property is located approximately 0.50 mile
north of the community of Collinsville, from which it extends approximately 1.75 miles east, and
1.1 miles north. The Sacramento River is located immediately to the south. The site is largely
undeveloped land that is used for livestock grazing and dry-land hay farming. Features on the
subject property include evidence of a former homestead, a dug well, a barn and adjacent corrals,
and overhead power transmission lines. The site is accessible via Stratton Lane and various
unimproved roadways.
Based on research performed during this environmental site assessment (ESA), historically, the
site has been primarily undeveloped land used for dry farming and livestock grazing. One
structure and one former homestead site were observed during the site reconnaissance. The
former homestead is documented as Site CA-SOL-284H, the Dadami Homestead (Whitaker and
Kaijankoski, 2012). The existing structure is an open-sided, dilapidated barn or shade structure
for stock. The barn and vicinity are documented as Site CA-SOL-283 (Whitaker and
Kaijankoski, 2012). Both of these locations are in the central portion of the site, adjacent to and
north of Stratton Lane. While residual agricultural chemicals could exist in site soils from
historic use of the site for agricultural purposes, the potential presence of these constituents is
considered likely to be de minimis.
URS has performed a Phase I ESA of the Collinsville Wind Project property located in the
Montezuma Hills region of Solano County, California, in general accordance with the scope and
limitations of the ASTM Standard Practice E1527-05. Based on the findings of this Phase I ESA,
no recognized environmental conditions (RECs) were observed by URS for the site.
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While not posing as RECs to the site, the following notable conditions were identified:


The dilapidated barn in the central portion of the site adjacent to Stratton Lane may have
remnants of possible lead-containing paint. A formal survey for lead-in-paint should be
performed prior to any renovation and demolition of the structure.



According to documents reviewed during this ESA, the southern portion of the site contains
wetlands vegetation and is within the 500-year floodplain.



URS observed evidence of a dug well used for stock water. URS recommends appropriate
abandonment of any site wells not in use.



Based on historic topographic maps reviewed during this ESA, the southwestern portion of
the site may have been filled with dredge materials from the Sacramento River. The dredged
soils could contain industrial constituents originating from upgradient sources. The potential
dredged soils are unlikely to pose an environmental concern under the proposed use of the
site (wind farming).



An archeological survey of the site (Whitaker and Kaijankoski, 2012) has identified the
locations of possible septic tanks and pit privies in the vicinity of two former homestead
sites.

This Executive Summary is presented for convenience only and should not be used in lieu of
information presented in the entire report.
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Introduction

INTRODUCTION

The Sacramento Municipal Utility District (SMUD) retained URS Corporation Americas (URS)
to conduct a Phase I Environmental Site Assessment (Phase I ESA) of the Collinsville Wind
Project property in the Montezuma Hills region of Solano County, California (site). This Phase I
ESA was performed in general conformance with the scope and limitations of the American
Society for Testing and Materials (ASTM) Standard Practice E1527-05, Standard Practice for
Environmental Site Assessments: Phase I Environmental Site Assessment Process, and the
United States Environmental Protection Agency (EPA) standards for all appropriate inquiries
(AAI). This Phase I ESA was also performed in conformance with the SMUD Professional
Services Contract 4500074231.

1.1

Purpose

The purpose of this report is to identify recognized environmental conditions (RECs) in
connection with the site. The ASTM Standard Practice E1527-05 defines RECs as: The presence
or likely presence of any hazardous substances or petroleum products on a property under
conditions that indicate an existing release, a past release, or a material threat of a release of
any hazardous substances or petroleum products into structures of the property or into the
ground, groundwater, or surface water of the property. The term includes hazardous substances
or petroleum products even under conditions in compliance with laws. The term is not intended
to include de minimis conditions that generally do not present a material risk of harm to public
health or the environment and that generally would not be the subject of an enforcement action if
brought to the attention of appropriate governmental agencies.

1.2

Scope of Work

The scope of work for this project included the following primary tasks:


Perform a reconnaissance survey of the subject property consisting of visual observations of
existing site conditions and activities, and a drive-by survey of the area within 0.25 mile of
the site to observe types of general land use.



Interview site owners and occupants based on contact provided by SMUD.



Review pertinent, readily available documents and maps regarding local physiographic and
hydrogeologic conditions in the site vicinity.



Review and interpret available historical reference materials as needed to reasonably
establish site historic use, including aerial photographs, Sanborn maps, historic topographic
maps, and city directories.



Conduct inquiries as appropriate, in person, by telephone, or in writing, of appropriate
regulatory agencies to obtain information regarding environmental permits, violations or
incidents, and/or the status of enforcement actions at the subject property.
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Review and evaluate a federal, state, and local database list search provided by
Environmental Data Resources, Inc., (EDR) of known or potential hazardous waste sites or
landfills, and properties currently under investigation for environmental violations.



Perform a limited evaluation of select non-ASTM considerations, including wetlands,
asbestos, lead in drinking water, lead in paint, and radon gas.



Summarize findings in this ESA report.

In accordance with the ASTM standard, this report is valid for 180 days from the date of
issuance.

1.3

User Reliance

This report has been prepared for use solely by SMUD and its lenders and affiliates and shall not
be relied upon by, or transferred to, any other party or used for any other purpose without the
express written authorization of URS.

1.4

Deletions and Deviations

It was the intent of the Phase I ESA to make all appropriate inquiries into the previous ownership
and uses of the property, consistent with good commercial or customary practice. Furthermore, it
is the intent of this document to permit SMUD to satisfy one of the requirements to qualify for
the innocent landowner defense to Comprehensive Environmental Response, Compensation, and
Liability Act liability. This Phase I ESA did not deviate from general requirements set forth in
the ASTM Standard Practice E1527-05 or EPA’s AAI, or no significant data gaps were
identified, with the following exception:


The Pacific Gas and Electric Company (PG&E) has provided contact information for the
licensee for livestock grazing and dry-land farming, Mr. Ian Andersen. However, at the time
of preparation of this report, URS had been unable to contact and interview Mr. Anderson.

Given the relatively benign nature of the use and the absence of any material storage associated
with that use, the data gap is not expected to alter the findings of this ESA.

1.5

Limitations

In evaluating the site, URS also has relied upon representations and information furnished by
individuals, agencies, and companies noted in the report with respect to existing operations and
property conditions and the historic uses of the property, to the extent that the information
obtained has not been contradicted by data obtained from other sources. Accordingly, URS
accepts no responsibility for any deficiency, misstatements, or inaccuracy contained in this report
as a result of misstatements, omissions, misrepresentations, or fraudulent information provided
by the persons interviewed or documents reviewed.
URS’ objective is to perform its work with care, exercising the customary thoroughness and
competence of earth science, environmental, and engineering consulting professionals, in
accordance with the standard for professional services at the time these services are provided.
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The opinions expressed are based on the probability of occurrence of environmental-related
liability, based on limited information and a limited scope of services. It is important to
recognize that even the most comprehensive scope of services may fail to detect environmental
conditions and potential liability at a particular site. Therefore, URS cannot act as insurers and
cannot “certify or underwrite” that a site is free of environmental contamination, and no
expressed or implied representation or warranty is included or intended in this report except that
the work was performed within the limits prescribed with the customary thoroughness and
competence of the environmental consulting profession.
The passage of time, manifestation of latent conditions, or occurrence of future events may
require further site exploration, data analysis, and re-evaluation of the findings, observations,
conclusions, and recommendations expressed in this report.
The findings, observations, conclusions, and recommendations expressed by URS in this report
are limited by the scope of services and should not be considered an opinion concerning the
compliance of any past or current owner or operator of the site with any federal, state, or local
law or regulation. No warranty or guarantee, whether express or implied, is made with respect to
the data reported or findings, observations, conclusions, and recommendations expressed in this
report.

1.6

URS Qualifications

This Phase I ESA was prepared by URS representative Anthony Mindling, a California
Registered Professional Geologist. Mr. Mindling has approximately 25 years of experience in
providing environmental due diligence services and directing environmental remedial actions.
Mr. Mindling meets the AAI definition of an Environmental Professional and, therefore, is
qualified to exercise professional judgment to develop opinions and conclusions regarding the
presence of releases or threatened releases of hazardous substances.
This Phase I ESA was reviewed by URS representative Scott Allin. Mr. Allin is a California
Class II Registered Environmental Assessor. Mr. Allin has approximately 20 years of experience
in providing national and international environmental due diligence services and directing
environmental remedial actions for various local and state regulatory agencies.
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Site Description

SITE DESCRIPTION

Site description information was obtained from various sources during this ESA. Figures 1 and 2
in Appendix A show the site location. Appendix B presents photographic documentation of the
site and surrounding properties.

2.1

Legal Description

The site is in the Montezuma Hills region of Solano County, California, and consists of
approximately 720.57 acres (following final lot line adjustments) and is at an approximate
Latitude North 38.0852 and Longitude West 121.8326. According to information provided by
SMUD, the assessor’s parcel numbers (APNs) for the site are:
Project Name: Collinsville
Owner: PG&E.
Project APNs:
0090-100-130
0090-130-070
0090-130-080
0090-130-090
0090-130-100
0090-130-110
0090-130-120
0090-130-130
0090-130-140
0090-130-150
0090-130-160

0090-130-170
0090-130-180
0090-130-190
0090-130-200
0090-130-220
0090-130-230
0090-130-240
0090-140-110
0090-140-140
0090-180-240

The following Wind Project APNS are subject to lot line adjustments, which will reduce the size
of the parcels to be sold.
Wind Project APNs Subject to Lot Line Adjustment
0090-100-220
0090-100-230
0090-120-080
0090-120-090
0090-130-210
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Improvements

The site is largely undeveloped land used for dry farming and livestock grazing. One structure
and one former homestead site were observed during the site reconnaissance. The former
homestead is documented as Site CA-SOL-284H, the Dadami Homestead (Whitaker and
Kaijankoski, 2012). A dug well used to provide stock water is the only remaining improvement
at the homestead location (Appendix B, Photo 5). The existing structure is an open-sided,
dilapidated barn (Appendix B, Photo 3) or shade structure for stock. The barn and vicinity are
documented as Site CA-SOL-283 (Whitaker and Kaijankoski, 2012). Both locations are in the
central portion of the site, adjacent to and north of Stratton Lane.

2.3

Owner

PG&E currently owns the site, having acquired the property in the 1960s.

2.4

Zoning

According to Mr. Mike Gumby, principal land planner with the PG&E Environmental Planning
and Permitting Group, the portion of the site above the 10-foot-elevation contour is zoned
agricultural; the portion below the 10-foot-elevation contour is zoned as Marsh Preserve.

2.5

Utilities

Various aboveground electrical transmission lines were observed throughout the site, and are
also shown on the EDR Overview Map provided in Appendix A. According to PG&E, there are
also SMUD-owned underground utilities. Evidence of septic systems in the vicinity of the former
homestead and the barn were reported in the site archeological survey (Whitaker and
Kaijankoski, 2012).

2.6

Current Use

Currently, the site is currently used for livestock grazing and winter wheat dry-land farming
under license from PG&E to Mr. Ian Anderson. PG&E has provided contact information for Mr.
Anderson, but at the time of preparation of this report URS had been unable to contact him.
Corrals were observed in the vicinity of the barn. Empty containers of Clostridium vaccine and
animal marking paint sticks were observed in buckets in the vicinity of the corrals, suggesting
that the area has been used for treatment of cattle or livestock. The dilapidated barn in the
vicinity of the corrals appears to have no use other than possibly a shade structure for grazing
animals. A dug well observed in the vicinity of the former homestead area to the west of the barn
and corrals is used to fill adjacent stock watering troughs. No other development indicative of
site use was observed.
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Regional Description

REGIONAL DESCRIPTION

Regional information was obtained from the sources listed hereafter and from observations noted
during the site reconnaissance.

3.1

Topography

The United States Geological Survey 7.5-minute map of the Antioch North California
Quadrangle dated 1978, shows that the property elevation ranges from approximately sea level to
190 feet above sea level and regionally slopes to the south. The topography of most of the site
and immediately surrounding properties is characterized as rolling hills. The southern portion of
the site, adjacent to the Sacramento River, is relatively flat. Based on information obtained
during this ESA, the northern banks of the Sacramento River in this vicinity were subject to
reclamation through the deposition of dredged soil during creation of a deep-water shipping
channel. The south west corner of the property may include land reclaimed in this manner.

3.2

Surface Water

According to topographic maps reviewed during this ESA and observations during URS’ site
reconnaissance, three intermittent streams drain the site to the south-southwest into the
Sacramento River.

3.3

Floodplains

According to the EDR radius map obtained during this ESA (see Appendix C), most of the site is
shown on the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map, as
being outside of the 500-year floodplain. Portions of the southwestern part of the site, where
wetland vegetation exists extending southeast to the Sacramento River, are shown as within the
500-year floodplain. Specific FEMA Community Panel Numbers for the site are provided in the
EDR report included in Appendix C.

3.4

Geology

According to a geotechnical study of the site prepared for PG&E (Fugro West, Inc., 2010), the
site is underlain largely by the Montezuma Formation, a non-marine sedimentary rock from the
Cenozoic era, Quaternary period, consisting of Pliocene and/or Pleistocene sandstone, shale, and
gravel deposits, mostly loosely consolidated. The Vaca-Kirby Hills fault extends in a northnorthwest/south-southwest direction along the southwestern corner of the site. Appendix C
includes the Physical Setting Source Map depicting this fault line. According to Fugro West,
Inc., geotechnical study, historical seismicity of the site vicinity of magnitude greater than 5
between 1889 and 2006 is probably associated with this fault. The site is not located within or
near a California Geological Survey Fault-Rupture Hazard Zone (Fugro West, Inc., 2010).
According to EDR, site soils have a soil component name of DIABLO. The DIABLO soil has a
clay texture, and is in the Class D Hydrologic Group (very slow infiltration rates). According to
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the United States Soil Conservation Service, these soils have clay texture from 0 to 2 feet below
ground surface (bgs), a silty clay texture from approximately 2 to 4 feet bgs, and weathered
bedrock below at depth.
The site generally resides within the Midland Fault Zone. EDR depicts an unnamed fault running
in a northeast/southwest orientation on the western portion of the site. Other unnamed faults exist
further west of the site.

3.5

Oil and Gas Records

According to EDR, no oil or gas wells are located on subject property.

3.6

Hydrology

According to EDR, no groundwater flow data are available for the site vicinity. No wells are
depicted by EDR on the subject property. One dug well was observed on the property in the
vicinity of the former homestead adjacent to Stratton Lane. Water in this well (which is at an
elevation of approximately 11 feet) was at land surface. According to the Fugro West, Inc.,
geotechnical report, the water level in their boring B-1 (located at an elevation of approximately
37 feet at the base of the Montezuma Hills in the northwestern portion of the site) was
approximately 7 bgs. No groundwater was encountered in higher elevation borings. Based on the
topography of the region, it is likely that groundwater movement is in a south-southwest
direction, toward the Sacramento River.

3.7

Surrounding Properties

The majority of the surrounding properties consist of undeveloped land used for livestock
grazing and wind farming activities. URS observed the following uses during the site
reconnaissance:
North: The site is bordered to the north by primarily undeveloped land used for livestock
grazing and wind farming. Part of the site’s northern boundary is adjacent to Talbert
Lane.
South: The site is bordered to the south by Stratton Lane, marshes, and the Sacramento
River.
East: The site is bordered to the east by SMUD-owned property and is used for wind
farming, livestock grazing, and dry-land farming.
West: The site is bordered to the west by Collinsville Road, residences, and businesses
north of the community of Collinsville, and marshes.
No specific environmental concerns were noted for adjacent properties inspected by URS from
the public right-of-way. Section 6.0 presents additional discussions regarding off-site
environmental conditions.
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4.1

Aerial Photographs

Site and Regional History

URS reviewed aerial photographs of the site and surrounding areas to determine past land uses.
The aerial photographs were obtained from EDR, and included the following years: 1937, 1957,
1965, 1970, 1984, 1993, 1998, 2005, and 2006. One to two aerial photographs exist for each
date, and some portions of the site are not depicted for all dates. Appendix D includes copies of
the aerial photographs, which are summarized below:
1937 - Several farm and residential structures are shown in the Hastings Adobe area on
the south side of Stratton Lane, just outside the southern boundary of the site. Several
structures, including what appears to be a residence, are shown in the vicinity of the
existing barn on the Dadami homestead. Several other scattered residences or farm
buildings are visible along both sides of Stratton Lane between Collinsville Road and
barn area. Most of the site area north of Stratton Lane appears cultivated, with rows of
mown crops on some of the fields.
1957 - Site development and cultivation appear essentially the same as in 1937, with the
exception that the number of structures (within the site area) on the north side of
Stratton Lane at the Hastings adobe site has been reduced to a single large barn.
.
1965 - Residences that existed at the two homestead areas are no longer apparent. No
other significant changes in site development or use are shown.
1970 - Significant development of what appears to be a fishing resort is located off of
the site on the Sacramento River approximately 0.50 mile to the southwest of the
existing barn. A dirt road is shown leading to a building on a low hilltop just northwest
of three tall structures at the location of radio towers depicted on historical topographic
maps. No other significant changes in site development or use are shown.
1984 - The off-site fishing resort development on the Sacramento River remains.
Cultivation appears in the same areas of the hills as in previous photographs. The
quality of the image is too low to assess other site changes in use or development.
1993 - The coverage of this photo is limited to the areas of the two former homestead
areas within the site, and shows no significant change from the previous photograph.
1998 - The development at the off-site fishing resort is significantly reduced.
Residences are no longer apparent along Talbert Lane. Wind farm development is
visible north of the site, north of Talbert Lane, and east of the site. No other significant
site changes are apparent.
2005 - This detailed photograph is limited to the areas of the two former homesteads in
the central portion of the site, and shows no change from the previous photograph.
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2006 - This photograph, which depicts only the central portion of the site, shows
additional wind farm development adjacent and northwest of the site. No other
significant changes are shown.
Based on URS’ review of aerial photographs, historically, the site has been primarily
undeveloped land used for dry farming and livestock grazing. No RECs were identified for the
site in the aerial photographs reviewed. While residual agricultural chemicals could exist in site
soils from historic use of the site for agricultural purposes, the potential presence of these
constituents is considered likely to be de minimis.

4.2

Historic Topographic Maps

URS reviewed historic topographic maps of the site and surrounding areas to determine past land
uses. The topographic maps were obtained from EDR. The topographic maps reviewed included
the years 1908, 1918, 1953, 1968, and 1978, which are summarized below. Appendix D includes
copies of the following topographic maps:
1908 - 1918 – The 1908 (Antioch 15-minute series) and 1918 (Collinsville 7.5-minute
series) topographic maps show the site and surrounding area as primarily undeveloped
land. The site area is labeled Los Ulpinos, in reference to an 1844 Mexican land grant
known as Rancho Los Ulpinos. Roads are shown in the present locations of Collinsville
Road, Talbert Lane, and Stratton Lane. Marshland and the Sacramento River are
depicted south of Stratton Lane. Buildings are shown along Collinsville Road west of
the site. The community of Collinsville is labeled where Collinsville Road terminates at
the Sacramento River. Two buildings are shown within the site at the locations of the
former homestead and the existing barn. Surrounding properties are also undeveloped
with scattered residential-type buildings. No other significant features are indicated for
the site.
1953 – The 1953 (Pittsburg 15’ series) and 1953 (Antioch North 7.5’ series)
topographic maps show a few more buildings along Collinsville Road and in the
vicinity of Collinsville. Additional local unpaved roads are shown in the vicinity of
Collinsville. Stockyards are labeled to the west of the site, west of Collinsville Road. A
structure is no longer depicted within the site at the location of the former homestead.
An additional structure is shown in the vicinity of the existing barn. Radio towers and
an adjacent building are depicted in the western portion of the site.
1968 – The 1968 (Antioch North 7.5-minute) topographic map is photo-revised from
the 1953 map. No changes are depicted within the site. To the west, a few additional
structures are depicted in the vicinity of the stockyards. A power transmission line is
shown north of the site. No other significant changes were noted.
1978 – The 1978 (Antioch North 7.5-minute) topographic map labels the radio towers
as “KKIS.” The second structure adjacent to the existing barn is no longer depicted. The
stockyards are no longer depicted. No other significant changes were noted.

H:\Wprocess\26893\Draft Collinsville SMUD Wind Project ESA.docx

4-2

ENVIRONMENTAL SITE ASSESSMENT

Site and Regional History

Based on URS’ review of historic topographic maps, historically, the site and surrounding area
has been undeveloped land, with the exception of former residences and a barn within the site,
and stockyards and structures along Collinsville Road to the west and in the vicinity of
Collinsville. No specific RECs were identified for the site in the topographic maps reviewed.

4.3

Sanborn Maps

URS contacted the EDR library to determine whether Sanborn fire insurance maps are available
for the area in which the site is located. Sanborn maps show the location of underground storage
tanks (USTs) and underground pipelines and the types of buildings and industrial activities on
properties. However, according to EDR, no Sanborn maps are available for the site.

4.4

Historic Site Occupants

URS interviewed PG&E representative Mr. Gumby regarding historic site occupants. PG&E
obtained the property in the 1960s. According to Mr. Gumby, the property use at that time was
for dry-land wheat farming and livestock grazing. He was aware of no occupants of the property
at that time. Archeological research (Whitaker and Kaijankoski, 2012) has indicated that two
farming family homesteads previously existed on the property. Structures at both of these
homestead locations are shown on the 1918 historical topographic map. One of those structures
(near the existing barn) is shown on the 1968 map, but had disappeared by the time the 1978 map
was prepared. No other historic site occupant information was obtained during this ESA.

4.5

Historic Site Ownership

The site includes land that was part of an 1844 Mexican land grant of 17,726 acres encompassing
the Montezuma Hills and present-day Rio Vista. Two known homesteads, the Knox-Marshall
homestead associated with the existing barn, and the Dadami homestead, historically existed on
the site. The population of Collinsville peaked in the 1870s through 1880s with the salmon
fishery, which supported canneries there, but faded (Whitaker and Kaijankoski, 2012) as
hydraulic mining choked the Sacramento River and the fishery declined.
A chain-of-title report review is not included in this ESA. Mr. Gumby stated that he has no
information on the site’s the previous owners. No other historic site occupants were identified
during this ESA.

4.6

Environmental Liens or Use Limitations

According to SMUD representative Mr. Jose Bodipo-Memba, PG&E has informed SMUD that
no environmental liens exist against the property. Land use limitations include wetland resource
locations and associated setbacks. In addition, existing and potential setback limitations
associated with residential development, wind turbine blade throw distance and secondary
Suisun Marsh area would and could restrict land use. Additionally, Mr. Bodipo-Memba has
stated that SMUD is aware of setback and height limitations associated with Travis Air Force
Base security restrictions, setback limitations from physical structures on the property, and
county roads.
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Valuation Reduction for Environmental Issues

According to Mr. Bodipo-Memba, no valuation reductions for environmental issues exist for the
subject property.

4.8

Prior Assessment(s)

SMUD provided URS with a Limited Site Inspection report prepared for the site by Stantec
Consulting Corporation (Stantec) in September 2010. The scope of the inspection included a site
reconnaissance and review of an EDR regulatory database search. The stated purpose of the
inspection was to acquire pertinent environmental information prior to property development.
The report described the property as 600 to 700 acres of undeveloped land used for livestock
grazing and dry-ground hay production. No structures were reported, other than the dilapidated
barn and an adjacent house trailer. Portions of the property were observed to be variously disced,
covered with weeds, or under hay cultivation. No evidence of RECs was observed during the site
reconnaissance.
Review of aerial photographs dating between 1937 and 2005 identified scattered residences,
wind generators on adjacent properties, and the existing barn. Property uses during the period of
record of the aerial photographs was reported to appear similar to current uses, and no RECs or
areas of concern were identified based on the photograph review.
Review of topographic maps dating from 1908 through 1978 indicated no appreciable change in
development with respect to the current time. No RECs or areas of concern were identified based
on the historical topographic map review.
The EDR regulatory database search radius was extended to 3 miles from the center of the site
because of the size of the site. According to the Stantec report (Stantec, 2010), the site was not
listed in any of the databases searched by EDR, and no mapped sites were found in EDR’s search
of available government records within the designated search area.
In its report, Stantec concluded that their inspection had revealed no evidence of RECs in
connection with the site. The report conclusions noted that “Based on the early 1900s
construction date of the barn, lead-based paint may have been used in the past; however, no
obvious painted surfaces were observed by Stantec during the site reconnaissance and there was
no chipping or otherwise deteriorated paint identified.”
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SITE INSPECTION AND INTERVIEWS

URS inspected accessible portions of the site for evidence of RECs. This inspection included
features listed in ASTM Standard Practice E1527-05, but was subject to the limitations specified
in this report and the ASTM Standard. Inspection activities were performed on September 26,
2012. The site was inspected from accessible roadways and areas of elevation throughout the
site. Given the size of the property, a detailed inspection of all areas was not practical. Appendix
B includes photographic documentation of the site and surrounding properties. URS also
interviewed individuals considered knowledgeable of current and historic site conditions.

5.1

Interviews

During this ESA, URS interviewed SMUD representative Mr. Jose Bodipo-Memba and PG&E
representative Mr. Mike Gumby regarding the current and historic uses of the subject property.
Information obtained from these interviews is provided in various sections of this report.

5.2

Site Features

As indicated, the site is largely undeveloped land used for livestock grazing. The majority of the
site consists of rolling hills used for dry-farming of hay or wheat. At the time of the
reconnaissance, the cultivated portions of the site were in a state of low stubble. Portions of the
hills had been recently disked, as evidenced by the bare soil and lack of weeds. Lower portions
of the site (below the approximate 10-foot elevation) appeared to consist of potential wetlands,
marsh land, and weed-covered flat areas. One structure, the dilapidated, open-sided barn
previously described, existed on the site at the time of URS’s reconnaissance. No evidence of a
structure was observed in the vicinity of the former radio towers and adjacent building depicted
on the historical topographic maps. Besides the barn, adjacent corrals, Stratton Lane, and
fencing, no other improvement was observed on the site other than the dug well used for stock
watering previously described.

5.3

Stormwater

Other than roadside ditches along Stratton Lane, no site improvements were observed to
accommodate stormwater, which drains naturally to the southwest via three principal intermittent
streams and overland sheet flow. Water collects in intermittent ponds in the low-lying
southwestern portion of the site, or flows directly to the Sacramento River. No evidence of
environmental concerns was identified for the stormwater drainage pathways.

5.4

Material and Waste Storage

With the exception of empty vaccine containers in a single 5-gallon bucket, livestock-marking
paint sticks also in a 5-gallon bucket, and piles of scrap wood in the vicinity of the barn, no
material or waste storage was identified on the site. No environmental concerns were identified
for materials observed.
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Storage Tanks

No above or below ground storage tanks were observed at or reported for the site. No evidence
of USTs was observed at either of the former homestead sites.

5.6

Wastewater Discharges

No active wastewater discharges were identified for the site during this ESA.

5.7

Air Emissions

Active point sources of air emissions were not identified for the site.

5.8

Polychlorinated Biphenyls

No pad-mounted or pole-mounted transformers were observed on or in the vicinity of the site.
No other potential polychlorinated biphenyl-containing equipment was observed on the site.

5.9

Groundwater Wells

URS observed one dug well, which is currently used for livestock watering. No other site wells
were reported by interviewees or indicated on topographic maps.
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6.1

Federal and State Database Review

Environmental Record Review

URS retained EDR to provide a database search of federal and state environmental records. The
EDR report identifies specific databases searched, and the search radius for each. Appendix C
includes a copy of EDR’s report and search radius map. The database report was reviewed to
note reported releases in the vicinity of the site that are known to have, or are expected to result
in, an environmental condition that could adversely impact the site. Reported release sites listed
in the regulatory agency database search report were evaluated with respect to the nature and
extent of a given release, the distance of the reported release from the site, and the position of a
reported release with respect to known or expected local and/or regional groundwater flow
direction (to the south, see Section 3.0). Generally, reported release sites within 0.5 mile
upgradient, 0.25 mile cross-gradient, or adjacent downgradient were considered to have a
potential to impact the site and are discussed hereafter. Properties listed in the database search
report but not identified as a release site (for example, a site listed as a hazardous waste generator
but not as having had a release) were not considered to have a potential to impact the site. Any
non-release sites identified adjacent to the site are not discussed. Unless indicated, information
that unmapped or orphan facilities identified in the EDR report would adversely affect the site
was not identified.
URS notes that this information is reported as received from EDR, and that EDR, in turn, reports
information as it is provided in various government databases. It is not possible for either URS or
EDR to verify the accuracy or completeness of information contained in these databases.
However, the use of, and reliance on, this information is a generally accepted practice in the
conduct of environmental due diligence.
6.1.1

Site Listings

The EDR database report included no listings within the boundaries of the site.
6.1.2

Surrounding Property Listings

Because of the large area encompassed by the site, the search radius for the database search of
surrounding properties was extended to 2 miles from the center of the site. A review of the EDR
database report identified three listings within that radius:


Jerico Products, Inc., 1 mile west, elevation 16 feet. The property is listed as a surface
mine, non-coal, non-metallic minerals, indicating it is likely a quarry. A citation was issued
in 1994, the issuer reported abated in November 2010 and the case closed. Based on the
distance and elevation of this property relative to the site, as well as the issue abatement and
case closure, this property is unlikely to represent a REC with respect to the site.



UNINC, 1.4 miles west-northwest, elevation 65 feet, intersection of Collinsville Road
and Talbert Lane. The property is listed for a spill incident dated April 20, 1989, and was
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closed on April 27, 1989. Because of the distance of this property from the site and the case
closure, this property is considered unlikely to represent a REC with respect to the site.


6.2

D. D. Feldman Oil & Gas, 1.5 miles east-northeast, elevation 60 feet. This listing is for an
inactive natural gas well. No incidents or citations are reported for this location, which is not
considered to represent a REC with respect to the subject property.

Local Agency Review

In addition to the database list search, URS made inquiries of the following public agencies
regarding the site.


URS reviewed listings for the site vicinity on the GeoTracker website provided by the
California State Water Resources Control Board. One listing, for Santa Fe Realty
Corporation in Collinsville, was identified within the site vicinity. The record indicates that
the listed site is inactive as of April 2009, and that no cleanup actions exist. This listing is not
considered to represent a REC for the site.
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SUPPLEMENTAL CONSIDERATIONS

The following non-ASTM components were included in the scope of work for this ESA.

7.1

Wetlands

Wetlands are jointly defined by EPA and the United States Army Corps of Engineers as those
areas that are inundated or saturated by surface or groundwater for a duration and frequency
sufficient to support and under normal circumstances do support a prevalence of vegetation
adapted for life in saturated soil conditions.
A formal wetlands survey was not included in the scope of this ESA. According to wetlands
information obtained from EDR, wetlands exist within the southwestern portion of the site,
generally south of Stratton Lane and below the 10 foot elevation contour. These wetlands are
located within the eastern portion of the Suisun Marsh Management Area. PG&E has reported
that land use restrictions are in effect for this portion of the site.

7.2

Asbestos

The use of most asbestos in building materials was banned by the EPA National Emission
Standards for Hazardous Air Pollutants and Toxic Substances Control Act during the years of
1973, 1978, and 1989. However, in 1991, many of the original bans were vacated and remanded
by the U.S. Fifth Circuit Court of Appeals, and some non-friable products are still produced
today. Therefore, care should be taken with any building material that is damaged or friable,
pending laboratory confirmation that it is free of asbestos-containing materials.
The only building structure on the subject property is the barn associated with the former KnoxMarshall homestead. This structure is constructed of wood and includes a corrugated metal roof.
These materials are unlikely to contain asbestos.

7.3

Lead-In-Paint

In 1978, the Consumer Product Safety Commission banned the production of virtually all house
paints containing lead. Established guidelines for lead in paint include the United States
Department of Housing and Urban Development's 0.5 percent level. This level is a nonenforceable guideline at which lead abatement measures or operations and maintenance
programs should be implemented.
The above-mentioned barn is the only structure identified on the site. This structure was built
prior to 1908. Consequently, any paint which may have been used on the building may contain
lead. However, if any paint had been applied to this structure, it was not evident at the time of the
site reconnaissance. A formal survey for lead-in-paint should be performed prior to any
renovation or demolition of the structure.
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Lead-In-Drinking Water

EPA regulates drinking water quality under the Safe Drinking Water Act of 1974. EPA
guidelines recommend a maximum level of 15 micrograms per liter (g/L) of lead in drinking
water from commercial and public buildings. It is recommended that remedial actions be taken
for lead levels in excess of 15 g/L in the 90th percentile. These standards are intended for
drinking water suppliers (e.g., municipal water authorities); however, the data evaluation process
for assessing lead results may be used for other drinking water sources.
No current drinking water sources were identified for the subject property.

7.5

Radon Gas

Radon is an invisible, odorless radioactive gas formed by the decay of uranium in the earth's soil
that migrates to the surface through cracks and pore spaces in the soil. Radon gas dissipates in
outdoor settings and is present at concentrations considered harmless. However, radon gas can
accumulate inside buildings and closed spaces; depending on building location, ventilation, and
other factors. EPA recommends considering indoor remedial measures when the radon
concentration exceeds 4.0 picoCuries per liter (pCi/L) on an annual average basis.
According to information provided in the EDR report, the site is located in a designated EPA
Radon Zone 3, where the predicted average radon concentration is less than 2.0 pCi/L. Based on
the EPA designation, radon gas is unlikely to pose an environmental concern for the site.
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CONCLUSIONS AND RECOMMENDATIONS

URS has performed a Phase I ESA of the Collinsville Wind Project property in the Montezuma
Hills region of Solano County, California, in general accordance with the scope and limitations
of the ASTM Standard Practice E1527-05. Based on the findings of this Phase I ESA, URS
identified no RECs for the site.
While not posing as RECs to the site, the following notable conditions were identified:


The barn associated with the former Knox-Marshall and Dadami homesteads site may
contain small amounts of paint that may contain lead. A formal survey for lead-in-paint
should be performed prior to renovation and demolition of the structure.



According to documents reviewed during this ESA, the central portion of the site contains
wetlands vegetation and is within the 500-year floodplain.



URS observed evidence of one stock watering well on the site. URS recommends appropriate
abandonment of any site wells not in use.



Based on historic topographic maps reviewed during this ESA, the south western portion of
the site may have been filled with dredge materials from the Sacramento River. The dredged
soils could contain industrial constituents originating from upgradient sources. The potential
dredged soils are unlikely to pose an environmental concern under the proposed use of the
site (wind farming).



An archeological survey of the site (Whitaker and Kaijankoski, 2012) has identified the
locations of possible septic tanks and pit privies in the vicinity of two former homestead
sites.
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PHOTOGRAPHIC LOG

PHOTOGRAPHIC LOG
Sacramento Municipal Utility
District

Phase I Environmental Site Assessment
Collinsville Wnd Project
Collinsville, Solano County, California

Photo No.
Date:
1
9/26/2012
Direction Photo Taken:
Looking north from Stratton
Lane in western portion of Site
Description:
Sheep pasture with offsite
wind project visible to the
north.

Photo No.
Date:
2
9/26/2012
Direction Photo Taken:
Looking north from Stratton
Lane.
Description:
Low-lying potential wetland
area in the southwestern
portion of Site. Disked land in
middleground, and offsite wind
project in the background to
the north. The forground area
is depicted as lying within a
500-year flood zone on the
EDR Radius Map.

Photo No.
Date:
3
9/26/2012
Direction Photo Taken:
Looking west
Description:
Open-sided barn or stock
kivestock shade structure
located on the Knox-Marshall
homestead.

W

URS Project No.
17326893

PHOTOGRAPHIC LOG
Sacramento Municipal Utility
District
Photo No.
Date:
4
9/26/2012
Direction Photo Taken:
Looking southwest
Description:
Showing barn and corrals of
the Knox-Marshall homestead
on the left, and the former
Dadami homestead on the
right.

Photo No.
Date:
5
9/26/2012
Direction Photo Taken:
East
Description:
Taken from former KnoxMarshall homestead area,
showing dug well and stock
watering troughs, The
eucalyptus trees in the
distance adjacent to Stratton
Lane are located on the
Dadami homestead in the
vicinity of the barn shown in
photos 3 and 4.
Photo No.
Date:
6
9/26/2012
Direction Photo Taken:
Southeast
Description:
From northern portion of
property toward adjacent wind
farm

Phase I Environmental Site Assessment
Collinsville Wnd Project
Collinsville, Solano County, California

URS Project No.
17326893

PHOTOGRAPHIC LOG
Sacramento Municipal Utility
District
Photo No.
Date:
7
9/26/2012
Direction Photo Taken:
Looking southeast
Description:

View of southeastern portion of
Site.

Photo No.
Date:
8
9/26/2012
Direction Photo Taken:
Looking east
Description:
Portions of the eastern part of
the Site are seen in this view
beyond the forground marsh
area. The low-lying area in the
foreground is not a part of the
Site. Turbines on an adjacent
wind farm to the east are
visible in the distance.

Date:
Photo No.
9
9/26/2012
Direction Photo Taken:
Southwest
Description:
Taken from Talbot Lane
looking across northern
panhandle of Site toward wind
farm on adjacent property to
west. The overhead 230
kilovolt electrical power
transmission line is one of
severl crossing the site, which
are depicted on the EDR
Radius Map (Appendix C).

Phase I Environmental Site Assessment
Collinsville Wnd Project
Collinsville, Solano County, California

URS Project No.
17326893

APPENDIX C
EDR-RADIUS MAP,
WITH GEOCHECK REPORT

SMUD Collinsville
Collinsville, CA
Birds Landing, CA 94512
Inquiry Number: 3420068.1s
September 27, 2012

The EDR Radius Map™ Report with GeoCheck®

440 Wheelers Farms Road
Milford, CT 06461
Toll Free: 800.352.0050
www.edrnet.com

FORM-NULL-SPM
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EXECUTIVE SUMMARY

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-05) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.
TARGET PROPERTY INFORMATION
ADDRESS

COLLINSVILLE, CA
BIRDS LANDING, CA 94512
COORDINATES

Latitude (North):
Longitude (West):
Universal Tranverse Mercator:
UTM X (Meters):
UTM Y (Meters):
Elevation:

38.0852000 - 38˚ 5’ 6.72’’
121.8326000 - 121˚ 49’ 57.36’’
Zone 10
602380.2
4215705.5
73 ft. above sea level

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

Target Property Map:
Most Recent Revision:

38121-A7 ANTIOCH NORTH, CA
1978

AERIAL PHOTOGRAPHY IN THIS REPORT

Portions of Photo from:
Source:

2009, 2010
USDA

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list
NPL

National Priority List

TC3420068.1s EXECUTIVE SUMMARY 1

EXECUTIVE SUMMARY
Proposed NPL
NPL LIENS

Proposed National Priority List Sites
Federal Superfund Liens

Federal Delisted NPL site list
Delisted NPL

National Priority List Deletions

Federal CERCLIS list
CERCLIS
FEDERAL FACILITY

Comprehensive Environmental Response, Compensation, and Liability Information System
Federal Facility Site Information listing

Federal CERCLIS NFRAP site List
CERC-NFRAP

CERCLIS No Further Remedial Action Planned

Federal RCRA CORRACTS facilities list
CORRACTS

Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF

RCRA - Treatment, Storage and Disposal

Federal RCRA generators list
RCRA-LQG
RCRA-SQG
RCRA-CESQG

RCRA - Large Quantity Generators
RCRA - Small Quantity Generators
RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries
US ENG CONTROLS
US INST CONTROL

Engineering Controls Sites List
Sites with Institutional Controls

Federal ERNS list
ERNS

Emergency Response Notification System

State- and tribal - equivalent NPL
RESPONSE

State Response Sites

State- and tribal - equivalent CERCLIS
ENVIROSTOR

EnviroStor Database

State and tribal landfill and/or solid waste disposal site lists
SWF/LF
WDS

Solid Waste Information System
Waste Discharge System

State and tribal leaking storage tank lists
LUST

Geotracker’s Leaking Underground Fuel Tank Report
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EXECUTIVE SUMMARY
SLIC
INDIAN LUST

Statewide SLIC Cases
Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists
UST
AST
INDIAN UST
FEMA UST

Active UST Facilities
Aboveground Petroleum Storage Tank Facilities
Underground Storage Tanks on Indian Land
Underground Storage Tank Listing

State and tribal voluntary cleanup sites
VCP
INDIAN VCP

Voluntary Cleanup Program Properties
Voluntary Cleanup Priority Listing

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists
US BROWNFIELDS

A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites
DEBRIS REGION 9
ODI
WMUDS/SWAT
SWRCY
HAULERS
INDIAN ODI

Torres Martinez Reservation Illegal Dump Site Locations
Open Dump Inventory
Waste Management Unit Database
Recycler Database
Registered Waste Tire Haulers Listing
Report on the Status of Open Dumps on Indian Lands

Local Lists of Hazardous waste / Contaminated Sites
US CDL
HIST Cal-Sites
SCH
Toxic Pits
CDL
US HIST CDL

Clandestine Drug Labs
Historical Calsites Database
School Property Evaluation Program
Toxic Pits Cleanup Act Sites
Clandestine Drug Labs
National Clandestine Laboratory Register

Local Lists of Registered Storage Tanks
CA FID UST
HIST UST
SWEEPS UST

Facility Inventory Database
Hazardous Substance Storage Container Database
SWEEPS UST Listing

Local Land Records
LIENS 2
LUCIS
LIENS
DEED

CERCLA Lien Information
Land Use Control Information System
Environmental Liens Listing
Deed Restriction Listing

Records of Emergency Release Reports
HMIRS

Hazardous Materials Information Reporting System
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EXECUTIVE SUMMARY
LDS
MCS

Land Disposal Sites Listing
Military Cleanup Sites Listing

Other Ascertainable Records
RCRA-NonGen
DOT OPS
DOD
FUDS
CONSENT
ROD
UMTRA
TRIS
TSCA
FTTS
HIST FTTS
SSTS
ICIS
PADS
MLTS
RADINFO
FINDS
RAATS
CA BOND EXP. PLAN
NPDES
Cortese
HIST CORTESE
Notify 65
DRYCLEANERS
WIP
ENF
HAZNET
EMI
INDIAN RESERV
SCRD DRYCLEANERS
MWMP
COAL ASH DOE
COAL ASH EPA
HWT
HWP
FINANCIAL ASSURANCE
2020 COR ACTION
PRP
EPA WATCH LIST
US FIN ASSUR
PCB TRANSFORMER
PROC

RCRA - Non Generators
Incident and Accident Data
Department of Defense Sites
Formerly Used Defense Sites
Superfund (CERCLA) Consent Decrees
Records Of Decision
Uranium Mill Tailings Sites
Toxic Chemical Release Inventory System
Toxic Substances Control Act
FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
Act)/TSCA (Toxic Substances Control Act)
FIFRA/TSCA Tracking System Administrative Case Listing
Section 7 Tracking Systems
Integrated Compliance Information System
PCB Activity Database System
Material Licensing Tracking System
Radiation Information Database
Facility Index System/Facility Registry System
RCRA Administrative Action Tracking System
Bond Expenditure Plan
NPDES Permits Listing
"Cortese" Hazardous Waste & Substances Sites List
Hazardous Waste & Substance Site List
Proposition 65 Records
Cleaner Facilities
Well Investigation Program Case List
Enforcement Action Listing
Facility and Manifest Data
Emissions Inventory Data
Indian Reservations
State Coalition for Remediation of Drycleaners Listing
Medical Waste Management Program Listing
Steam-Electric Plant Operation Data
Coal Combustion Residues Surface Impoundments List
Registered Hazardous Waste Transporter Database
EnviroStor Permitted Facilities Listing
Financial Assurance Information Listing
2020 Corrective Action Program List
Potentially Responsible Parties
EPA WATCH LIST
Financial Assurance Information
PCB Transformer Registration Database
Certified Processors Database

EDR PROPRIETARY RECORDS

EDR Proprietary Records
Manufactured Gas Plants

EDR Proprietary Manufactured Gas Plants
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EXECUTIVE SUMMARY
EDR Historical Auto Stations EDR Proprietary Historic Gas Stations
EDR Historical Cleaners
EDR Proprietary Historic Dry Cleaners

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.
Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.
Sites listed in bold italics are in multiple databases.
Unmappable (orphan) sites are not considered in the foregoing analysis.
ADDITIONAL ENVIRONMENTAL RECORDS

Records of Emergency Release Reports
CHMIRS: The California Hazardous Material Incident Report System contains information on reported
hazardous material incidents, i.e., accidental releases or spills. The source is the California Office of
Emergency Services.
A review of the CHMIRS list, as provided by EDR, and dated 03/28/2012 has revealed that there is 1
CHMIRS site within approximately 2 miles of the target property.
Lower Elevation
____________________
Not reported
Date Completed: 27-APR-89

Address
________
COLLINSVILLE/TALBERT LN

Direction
/ Distance
___________________

Map
_____ID

Page
_____

WNW 1 - 2 (1.423 mi.)

2

18

Other Ascertainable Records
MINES: Mines Master Index File. The source of this database is the Dept. of Labor, Mine Safety
and Health Administration.
A review of the MINES list, as provided by EDR, and dated 08/18/2011 has revealed that there is 1
MINES site within approximately 2 miles of the target property.
Lower Elevation
____________________

Address
________

JERICO PRODUCTS INC

Direction
/ Distance
___________________

Map
_____ID

Page
_____

W 1/2 - 1 (0.968 mi.)

1

8

UIC: A listing of underground control injection wells.
A review of the UIC list, as provided by EDR, and dated 12/09/2011 has revealed that there is 1 UIC
site within approximately 2 miles of the target property.
Lower Elevation
____________________
D.D. FELDMAN OIL & GAS

Address
________

Direction
/ Distance
___________________

Map
_____ID

Page
_____

ENE 1 - 2 (1.524 mi.)

3

19
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EXECUTIVE SUMMARY
Due to poor or inadequate address information, the following sites were not mapped. Count: 42 records.
Site
Name
____________

Database(s)
____________

RIO VISTA SHELL
B C STOCKING DISTRIBUTING INC
CIRCLE "A" RANCH
BRANNON ISLAND COMP. STATION
RIO VISTA CHEVRON, LLC
MORENO TRENCING, LTD.
UNION 76-TOM’S
D & D WHOLESALE TIRES/CHRIS THURMA
OILWELL MATERIALS CO.
CHEAPER #89
RECLAMATION DISTRICT#341
C0-TRIMAC INC
THE OLSON CO
DPR - BRANNAN ISLAND
SPRINT NEXTEL INC
CALTRANS DIST 4
CALTRANS DIST 4
PG&E COMPRESSOR #19
SACRAMENTO RIVER BRIDGE #23-24
PG&E RECLAMATION BOARD #7 & #8
WILCOX 12
WELCH 14 WELL SITE
RVGU 145 (MIDLAND FEE 6) WELL SITE
RVGU 163 WELL SITE
RVGU 148 (STATE #5) WELL SITE
RVGU 115 (WELCH #10)WELL SITE
RVGU 225 WELL SITE
RVGU 147 WELL SITE
RVGU 164 WELL SITE
RVGU 169 WELL SITE
WELCH 16 WELL SITE
RVGU 237 WELL SITE
BIG BRANNAN COMPRESSOR STATION
CHEVRON - MIDLAND FEE #1
RVGU 236 WELL SITE
PG & E
JESSE MARKS & SON
BRANNAN ISLAND STATE REC AREA
BAROFALDI FARMING
BEAN POT
SHERMAN WEST
RVGU 162-1 (WELCH 6)WELL SITE

LUST,HIST CORTESE
HAZNET,HIST CORTESE,LUST
SWEEPS UST
SWEEPS UST
EMI,SWEEPS UST
SWEEPS UST
SWEEPS UST
SWEEPS UST,CDL
SWEEPS UST
SWEEPS UST
ML SACRAMENTO,CDL
HAZNET
HAZNET
HAZNET
EMI,HAZNET
RCRA-SQG,FINDS
RCRA-SQG
RCRA-SQG,FINDS
RCRA-SQG,FINDS
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
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MAP FINDINGS SUMMARY

Database

Search
Distance
(Miles)

Target
Property

>1

Total
Plotted

< 1/8

1/8 - 1/4

1/4 - 1/2

1/2 - 1

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

2.000

0

0

0

0

0

0

2.000
2.000

0
0

0
0

0
0

0
0

0
0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

2.000
2.000

0
0

0
0

0
0

0
0

0
0

0
0

2.000

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0
0

0
0

0
0

0
0

0
0

0

0

0

0

0

0

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list
NPL
Proposed NPL
NPL LIENS

2.000
2.000
2.000

Federal Delisted NPL site list
Delisted NPL
Federal CERCLIS list
CERCLIS
FEDERAL FACILITY

Federal CERCLIS NFRAP site List
CERC-NFRAP

2.000

Federal RCRA CORRACTS facilities list
CORRACTS

2.000

Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF

2.000

Federal RCRA generators list
RCRA-LQG
RCRA-SQG
RCRA-CESQG

2.000
2.000
2.000

Federal institutional controls /
engineering controls registries
US ENG CONTROLS
US INST CONTROL
Federal ERNS list
ERNS

State- and tribal - equivalent NPL
RESPONSE

2.000

State- and tribal - equivalent CERCLIS
ENVIROSTOR

2.000

State and tribal landfill and/or
solid waste disposal site lists
SWF/LF
WDS

2.000
2.000

State and tribal leaking storage tank lists
LUST

2.000
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MAP FINDINGS SUMMARY

Database

Search
Distance
(Miles)

SLIC
INDIAN LUST

2.000
2.000

Target
Property

>1

Total
Plotted

< 1/8

1/8 - 1/4

1/4 - 1/2

1/2 - 1

0
0

0
0

0
0

0
0

0
0

0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

0

0

0

0

0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

2.000
2.000
2.000

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

2.000
2.000
2.000
2.000

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0

0
0

0
0

0
1

0
1

State and tribal registered storage tank lists
UST
AST
INDIAN UST
FEMA UST

2.000
2.000
2.000
2.000

State and tribal voluntary cleanup sites
VCP
INDIAN VCP

2.000
2.000

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists
US BROWNFIELDS

2.000

Local Lists of Landfill / Solid
Waste Disposal Sites
DEBRIS REGION 9
ODI
WMUDS/SWAT
SWRCY
HAULERS
INDIAN ODI

2.000
2.000
2.000
2.000
2.000
2.000

Local Lists of Hazardous waste /
Contaminated Sites
US CDL
HIST Cal-Sites
SCH
Toxic Pits
CDL
US HIST CDL

2.000
2.000
2.000
2.000
2.000
2.000

Local Lists of Registered Storage Tanks
CA FID UST
HIST UST
SWEEPS UST
Local Land Records
LIENS 2
LUCIS
LIENS
DEED

Records of Emergency Release Reports
HMIRS
CHMIRS

2.000
2.000

TC3420068.1s Page 5

MAP FINDINGS SUMMARY

Database

Search
Distance
(Miles)

LDS
MCS

2.000
2.000

Target
Property

>1

Total
Plotted

< 1/8

1/8 - 1/4

1/4 - 1/2

1/2 - 1

0
0

0
0

0
0

0
0

0
0

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0

0

0

0

0

Other Ascertainable Records
RCRA-NonGen
DOT OPS
DOD
FUDS
CONSENT
ROD
UMTRA
MINES
TRIS
TSCA
FTTS
HIST FTTS
SSTS
ICIS
PADS
MLTS
RADINFO
FINDS
RAATS
CA BOND EXP. PLAN
UIC
NPDES
Cortese
HIST CORTESE
Notify 65
DRYCLEANERS
WIP
ENF
HAZNET
EMI
INDIAN RESERV
SCRD DRYCLEANERS
MWMP
COAL ASH DOE
COAL ASH EPA
HWT
HWP
FINANCIAL ASSURANCE
2020 COR ACTION
PRP
EPA WATCH LIST
US FIN ASSUR
PCB TRANSFORMER
PROC

2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

EDR PROPRIETARY RECORDS

EDR Proprietary Records
Manufactured Gas Plants

2.000
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Database

Search
Distance
(Miles)

Target
Property

EDR Historical Auto Stations 2.000
EDR Historical Cleaners
2.000

< 1/8

1/8 - 1/4

1/4 - 1/2

1/2 - 1

0
0

0
0

0
0

0
0

>1
0
0

Total
Plotted
0
0

NOTES:
TP = Target Property
NR = Not Requested at this Search Distance
Sites may be listed in more than one database
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

1
West
1/2-1
0.968 mi.
5110 ft.

JERICO PRODUCTS INC

Relative:
Lower

MINES:
Mine ID:
SIC code(s):
Entity name:
Company:
State FIPS code:
County FIPS code:
Status:
Status date:
Operation Class:
Number of shops:
Number of plants:
Latitude:
Longitude:

Actual:
16 ft.

MINES

EDR ID Number
EPA ID Number

1011130694
N/A

SOLANO (County), CA

0405249
14990 00000 00000 00000 00000 00000
JERICO PRODUCTS INCO
JERICO PRODUCTS INC
06
095
1
19940803
non-Coal Mining
0
0
38 05 02
121 51 01

Violations Details:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:

8561893
Jerico Products Incorporated
11/01/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(d)(2)
11/01/2010
Order
Y
Not reported
Not reported
Not reported
Not reported
Not reported
2010
Suisun City, CA 945859600
Solano
Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:

8561894
Jerico Products Incorporated
11/01/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:

EDR ID Number
EPA ID Number

1011130694

Surface
Active
08/03/1994
104(a)
11/02/2010
Citation
N
100.00
100.00
Closed
Proposed
100.00
2010
Suisun City, CA 945859600
Solano
Not reported

County Name:
P.O. Box:

8561895
Jerico Products Incorporated
11/01/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
11/02/2010
Citation
N
100.00
100.00
Closed
Proposed
100.00
2010
Suisun City, CA 945859600
Solano
Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:

8561892
Jerico Products Incorporated
11/01/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:

EDR ID Number
EPA ID Number

1011130694

104(d)(2)
11/01/2010
Order
Y
Not reported
Not reported
Not reported
Not reported
Not reported
2010
Suisun City, CA 945859600
Solano
Not reported

County Name:
P.O. Box:

6442798
Jerico Products Incorporated
10/16/2008
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/16/2008
Citation
Y
100.00
100.00
Closed
Proposed
100.00
2008
Suisun City, CA 945859600
Solano
Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:

6442799
Jerico Products Incorporated
10/16/2008
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/16/2008
Citation
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:

EDR ID Number
EPA ID Number

1011130694

Y
100.00
100.00
Closed
Proposed
100.00
2008
Suisun City, CA 945859600
Solano
Not reported

County Name:
P.O. Box:

6442796
Jerico Products Incorporated
10/15/2008
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/15/2008
Citation
Y
308.00
308.00
Closed
Proposed
308.00
2008
Suisun City, CA 945859600
Solano
Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:

6442795
Jerico Products Incorporated
10/15/2008
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/15/2008
Citation
N
100.00
100.00
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:

EDR ID Number
EPA ID Number

1011130694

Closed
Proposed
100.00
2008
Suisun City, CA 945859600
Solano
Not reported

County Name:
P.O. Box:

6442794
Jerico Products Incorporated
10/15/2008
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/16/2008
Citation
N
100.00
100.00
Closed
Proposed
100.00
2008
Suisun City, CA 945859600
Solano
Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:

6442797
Jerico Products Incorporated
10/15/2008
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/16/2008
Citation
N
100.00
100.00
Closed
Proposed
100.00
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:

EDR ID Number
EPA ID Number

1011130694

2008
Suisun City, CA 945859600
Solano
Not reported
6348346
Jerico Products Incorporated
09/23/2003
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
09/23/2003
Citation
N
60
60
Closed
Proposed
60
2003
Suisun City, CA 945859600
Solano
Not reported
6489606
Jerico Products Incorporated
09/22/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
09/22/2010
Citation
Y
308.00
308.00
Closed
Proposed
308.00
2010
Suisun City, CA 945859600
Solano
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
P.O. Box:

Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:

6489605
Jerico Products Incorporated
09/22/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(d)(1)
09/22/2010
Order
Y
2,000.00
0.00
Received
InContest
2,000.00
2010
Suisun City, CA 945859600
Solano
Not reported

County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:

8561323
Jerico Products Incorporated
08/30/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
08/30/2010
Citation
Y
1,530.00
0.00
Received
InContest
1,530.00
2010
Suisun City, CA 945859600
Solano
Not reported

Violation Number:

8561320

EDR ID Number
EPA ID Number

1011130694
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:

EDR ID Number
EPA ID Number

1011130694

Jerico Products Incorporated
08/30/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
08/30/2010
Citation
N
100.00
100.00
Received
Proposed
100.00
2010
Suisun City, CA 945859600
Solano
Not reported

County Name:
P.O. Box:

8561321
Jerico Products Incorporated
08/30/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
08/30/2010
Citation
Y
460.00
0.00
Received
InContest
460.00
2010
Suisun City, CA 945859600
Solano
Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:

8561322
Jerico Products Incorporated
08/30/2010
MineLocation
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:

EDR ID Number
EPA ID Number

1011130694

1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
09/02/2010
Citation
Y
100.00
100.00
Received
Proposed
100.00
2010
Suisun City, CA 945859600
Solano
Not reported

County Name:
P.O. Box:

8561318
Jerico Products Incorporated
08/27/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/12/2010
Citation
N
100.00
0.00
Received
InContest
100.00
2010
Suisun City, CA 945859600
Solano
Not reported

Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:

8561319
Jerico Products Incorporated
08/27/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
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Map ID
Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:
Violation Number:
Mine Name:
Date Issued:
Address Type:
Address:
Operator:
Contractor ID:
Controller Name:
Mined Material:
Ownership Date:
Mine Type:
Mine Status:
Status Date:
Action Type:
Date Abated:
Citation/Order:
Sig and Sub Designation:
Proposed Penalty:
Paid Penalty:
Assessment Status code:
Assess. Case Status code:
Assessment Amount:
Year:
County Name:
P.O. Box:

EDR ID Number
EPA ID Number

1011130694

Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(a)
10/12/2010
Citation
Y
308.00
0.00
Received
InContest
308.00
2010
Suisun City, CA 945859600
Solano
Not reported
8561314
Jerico Products Incorporated
08/27/2010
MineLocation
1285 Collinsville Road
Jerico Products Inc
Not reported
Michael Lind
Misc. Nonmetallic Mnls. NEC
08/01/1994
Surface
Active
08/03/1994
104(d)(1)
08/27/2010
Citation
Y
2,000.00
0.00
Received
InContest
2,000.00
2010
Suisun City, CA 945859600
Solano
Not reported
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Direction
Distance
Elevation

MAP FINDINGS

Site

Database(s)

JERICO PRODUCTS INC (Continued)

EDR ID Number
EPA ID Number

1011130694

Click this hyperlink while viewing on your computer to access
45 additional US_MINES: record(s) in the EDR Site Report.

2
WNW
>1
1.423 mi.
7513 ft.
Relative:
Lower
Actual:
65 ft.

CHMIRS
COLLINSVILLE/TALBERT LN
UNINC, CA

CHMIRS:
OES Incident Number:
8910327
OES notification:
Not reported
OES Date:
Not reported
OES Time:
Not reported
Incident Date:
20-APR-89
Date Completed:
27-APR-89
Property Use:
963
Agency Id Number:
66365
Agency Incident Number:
121
Time Notified:
2320
Time Completed:
1700
Surrounding Area:
Not reported
Estimated Temperature:
Not reported
Property Management:
K
Special Studies 1:
Not reported
Special Studies 2:
Not reported
Special Studies 3:
Not reported
Special Studies 4:
Not reported
Special Studies 5:
Not reported
Special Studies 6:
Not reported
More Than Two Substances Involved?:
Resp Agncy Personel # Of Decontaminated:
Responding Agency Personel # Of Injuries:
Responding Agency Personel # Of Fatalities:
Others Number Of Decontaminated:
Others Number Of Injuries:
Others Number Of Fatalities:
Vehicle Make/year:
Not reported
Vehicle License Number:
Not reported
Vehicle State:
Not reported
Vehicle Id Number:
Not reported
CA/DOT/PUC/ICC Number: Not reported
Company Name:
Not reported
Reporting Officer Name/ID:
L. ACEVEDO
Report Date:
16-MAY-89
Comments:
Not reported
Facility Telephone:
916 327-3310
Waterway Involved:
Not reported
Waterway:
Not reported
Spill Site:
Not reported
Cleanup By:
Not reported
Containment:
Not reported
What Happened:
Not reported
Type:
Not reported
Measure:
Not reported
Other:
Not reported
Date/Time:
Not reported
Year:
88-92

S100279529
N/A

N
0
0
0
0
0
0
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Distance
Elevation

MAP FINDINGS
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Database(s)

(Continued)
Agency:
Incident Date:
Admin Agency:
Amount:
Contained:
Site Type:
E Date:
Substance:
Quantity Released:
BBLS:
Cups:
CUFT:
Gallons:
Grams:
Pounds:
Liters:
Ounces:
Pints:
Quarts:
Sheen:
Tons:
Unknown:
Evacuations:
Number of Injuries:
Number of Fatalities:
Description:

3
ENE
>1
1.524 mi.
8046 ft.
Relative:
Lower
Actual:
60 ft.

EDR ID Number
EPA ID Number

S100279529
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
09-MAY-90
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

D.D. FELDMAN OIL & GAS

UIC

S111657587
N/A

SOLANO (County), CA

UIC:
API Number:
Active Well:
Well Type:
Well Symbol:
Confidential Well:
Well Number:
Lease Name:
Well Located On A Blw Lease:
Field Name:
Area Name:
Section:
Township:
Range:
Base And Meridian; Part Of The PLSS:
Elevation:
Location Desc:
Latitude:
Longitude:
GIS Source Code:
Comments:
Operator Code:
CA County Code:
Field Code:
Area Code:

09500428
N
DG
DH
Not reported
1
Natural Gas Corp. Robbins
Not reported
Not reported
Not reported
19
3N
2E
MD
Not reported
Not reported
38.089818999999999
-121.80525799999999
HUD
Not reported
T1800
095
000
00
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D.D. FELDMAN OIL & GAS (Continued)
Total Depth:

EDR ID Number
EPA ID Number

S111657587
7010
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Count: 42 records.

ORPHAN SUMMARY

City

EDR ID

Site Name

Site Address

Zip

Database(s)

RIO VISTA
RIO VISTA
PITTSBURG
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
PITTSBURG
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
RIO VISTA
ISLETON
RIO VISTA
RIO VISTA
BAY POINT
RIO VISTA
RIO VISTA
RIO
RIO
RIO
RIO
RIO
RIO VISTA
RIO
BAY POINT

1000196265
1000353472
1001815655
1004676419
S101304667
S103066209
S105455030
S105455040
S105455041
S105455042
S105455043
S105455044
S105455096
S105629176
S105722420
S105960201
S105960202
S105960203
S106923530
S106924246
S106924322
S106924476
S106925094
S106929617
S106930112
S106933378
S106967486
S106967487
S107447438
S108484708
S108755636
S108756450
S109149404
S109611681
S109612079
S109612085
S109612153
S109612343
S109612471
S109612532
S109612568
S109929002

PG&E COMPRESSOR #19
SACRAMENTO RIVER BRIDGE #23-24
CALTRANS DIST 4
CALTRANS DIST 4
RIO VISTA SHELL
B C STOCKING DISTRIBUTING INC
BRANNAN ISLAND STATE REC AREA
RVGU 148 (STATE #5) WELL SITE
RVGU 115 (WELCH #10)WELL SITE
RVGU 147 WELL SITE
RVGU 225 WELL SITE
RVGU 145 (MIDLAND FEE 6) WELL SITE
RVGU 164 WELL SITE
RVGU 237 WELL SITE
DPR - BRANNAN ISLAND
WELCH 16 WELL SITE
WELCH 14 WELL SITE
RVGU 163 WELL SITE
BRANNON ISLAND COMP. STATION
CHEAPER #89
RIO VISTA CHEVRON, LLC
CIRCLE "A" RANCH
D & D WHOLESALE TIRES/CHRIS THURMA
MORENO TRENCING, LTD.
OILWELL MATERIALS CO.
UNION 76-TOM’S
RVGU 169 WELL SITE
RVGU 162-1 (WELCH 6)WELL SITE
PG&E RECLAMATION BOARD #7 & #8
WILCOX 12
SPRINT NEXTEL INC
THE OLSON CO
BIG BRANNAN COMPRESSOR STATION
RECLAMATION DISTRICT#341
BAROFALDI FARMING
BEAN POT
CHEVRON - MIDLAND FEE #1
JESSE MARKS & SON
PG & E
RVGU 236 WELL SITE
SHERMAN WEST
C0-TRIMAC INC

2MI E OF RIO VISTA 1/4MI S HWY
HWY-12, POSTMILE 26.2
HWY 4 FROM E OF WILLOW PASS RD
480 HWY 12 PM 15.9 TO PM 20.8
419 HWY 12
300 HWY 12
17645 HIGHWAY 160
HWY 12/ST 160
HWY 12/ST 160
HWY 12/ST 160
HWY 12/ST 160
HWY 12/STATE ROUTE 160
HWY 12/ST 160
HWY 12/ST 160
17645 HWY 160
HWY 12/ST 160
HWY 12/ST 160
HWY 12/ST 160
1-4 MILE OFF HWY 160
1009 HIGHWAY 12
300 HIGHWAY 12
S HWY 4 BEFORE BAILEY RD
409 HIGHWAY 12
210 HIGHWAY 12
506 HIGHWAY 12
510 HIGHWAY 12
HWY 12/ST 160
STATE ROUTE 160/HWY 12
HWY 160/BRANNAN ISLAND RD STE
HWY 12/HWY 160
6715 HIGHWAY 12
602 CHICAGO PORT HWY
HWY 12/HWY 160
18419 HWY 160
17924 HWY 160
18677 HWY 160
HWY 12/JACKSON
HWY 160
HWY 160/TWITCHELL
HWY 12/ST160
18751 HWY 160
HWY 4 EB PM 083039

94571
94571
94565
94571
95571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94571
94565
94571
94571
94571
94571
94571
94571
94571
94571
94571
94565
94571
94571
94571
94571
94571
94571
94571
94571
94571
94565

RCRA-SQG,FINDS
RCRA-SQG,FINDS
RCRA-SQG,FINDS
RCRA-SQG
LUST,HIST CORTESE
HAZNET,HIST CORTESE,LUST
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
HAZNET
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
SWEEPS UST
SWEEPS UST
EMI,SWEEPS UST
SWEEPS UST
SWEEPS UST,CDL
SWEEPS UST
SWEEPS UST
SWEEPS UST
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
EMI,HAZNET
HAZNET
ML SACRAMENTO
ML SACRAMENTO,CDL
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
ML SACRAMENTO
HAZNET
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING
To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.
Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days
from the date the government agency made the information available to the public.
STANDARD ENVIRONMENTAL RECORDS
Federal NPL site list
NPL: National Priority List
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center
(EPIC) and regional EPA offices.
Date of Government Version: 06/07/2012
Date Data Arrived at EDR: 07/05/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 75

Source: EPA
Telephone: N/A
Last EDR Contact: 07/05/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Quarterly

NPL Site Boundaries
Sources:
EPA’s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-564-7333
EPA Region 1
Telephone 617-918-1143

EPA Region 6
Telephone: 214-655-6659

EPA Region 3
Telephone 215-814-5418

EPA Region 7
Telephone: 913-551-7247

EPA Region 4
Telephone 404-562-8033

EPA Region 8
Telephone: 303-312-6774

EPA Region 5
Telephone 312-886-6686

EPA Region 9
Telephone: 415-947-4246

EPA Region 10
Telephone 206-553-8665
Proposed NPL: Proposed National Priority List Sites
A site that has been proposed for listing on the National Priorities List through the issuance of a proposed rule
in the Federal Register. EPA then accepts public comments on the site, responds to the comments, and places on
the NPL those sites that continue to meet the requirements for listing.
Date of Government Version: 06/07/2012
Date Data Arrived at EDR: 07/05/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 75

Source: EPA
Telephone: N/A
Last EDR Contact: 07/05/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Quarterly

NPL LIENS: Federal Superfund Liens
Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file liens against real property in order to recover remedial action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens.
Date of Government Version: 10/15/1991
Date Data Arrived at EDR: 02/02/1994
Date Made Active in Reports: 03/30/1994
Number of Days to Update: 56

Source: EPA
Telephone: 202-564-4267
Last EDR Contact: 08/15/2011
Next Scheduled EDR Contact: 11/28/2011
Data Release Frequency: No Update Planned
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING
Federal Delisted NPL site list
DELISTED NPL: National Priority List Deletions
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the
EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.
Date of Government Version: 06/07/2012
Date Data Arrived at EDR: 07/05/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 75

Source: EPA
Telephone: N/A
Last EDR Contact: 07/05/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Quarterly

Federal CERCLIS list
CERCLIS: Comprehensive Environmental Response, Compensation, and Liability Information System
CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL.
Date of Government Version: 12/27/2011
Date Data Arrived at EDR: 02/27/2012
Date Made Active in Reports: 03/12/2012
Number of Days to Update: 14

Source: EPA
Telephone: 703-412-9810
Last EDR Contact: 08/28/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Quarterly

FEDERAL FACILITY: Federal Facility Site Information listing
A listing of National Priority List (NPL) and Base Realignment and Closure (BRAC) sites found in the Comprehensive
Environmental Response, Compensation and Liability Information System (CERCLIS) Database where EPA Federal Facilities
Restoration and Reuse Office is involved in cleanup activities.
Date of Government Version: 12/10/2010
Date Data Arrived at EDR: 01/11/2011
Date Made Active in Reports: 02/16/2011
Number of Days to Update: 36

Source: Environmental Protection Agency
Telephone: 703-603-8704
Last EDR Contact: 07/13/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Varies

Federal CERCLIS NFRAP site List
CERCLIS-NFRAP: CERCLIS No Further Remedial Action Planned
Archived sites are sites that have been removed and archived from the inventory of CERCLIS sites. Archived status
indicates that, to the best of EPA’s knowledge, assessment at a site has been completed and that EPA has determined
no further steps will be taken to list this site on the National Priorities List (NPL), unless information indicates
this decision was not appropriate or other considerations require a recommendation for listing at a later time.
This decision does not necessarily mean that there is no hazard associated with a given site; it only means that,
based upon available information, the location is not judged to be a potential NPL site.
Date of Government Version: 12/28/2011
Date Data Arrived at EDR: 02/27/2012
Date Made Active in Reports: 03/12/2012
Number of Days to Update: 14

Source: EPA
Telephone: 703-412-9810
Last EDR Contact: 08/28/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Quarterly

Federal RCRA CORRACTS facilities list
CORRACTS: Corrective Action Report
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.
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Date of Government Version: 08/19/2011
Date Data Arrived at EDR: 08/31/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 132

Source: EPA
Telephone: 800-424-9346
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF: RCRA - Treatment, Storage and Disposal
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.
Date of Government Version: 03/15/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 41

Source: Environmental Protection Agency
Telephone: (415) 495-8895
Last EDR Contact: 08/16/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Quarterly

Federal RCRA generators list
RCRA-LQG: RCRA - Large Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGs) generate
over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month.
Date of Government Version: 03/15/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 41

Source: Environmental Protection Agency
Telephone: (415) 495-8895
Last EDR Contact: 08/16/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Quarterly

RCRA-SQG: RCRA - Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity generators (SQGs) generate
between 100 kg and 1,000 kg of hazardous waste per month.
Date of Government Version: 03/15/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 41

Source: Environmental Protection Agency
Telephone: (415) 495-8895
Last EDR Contact: 08/16/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Quarterly

RCRA-CESQG: RCRA - Conditionally Exempt Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small quantity generators
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.
Date of Government Version: 03/15/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 41

Source: Environmental Protection Agency
Telephone: (415) 495-8895
Last EDR Contact: 08/16/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Varies
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Federal institutional controls / engineering controls registries
US ENG CONTROLS: Engineering Controls Sites List
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building
foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental
media or effect human health.
Date of Government Version: 12/30/2011
Date Data Arrived at EDR: 12/30/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 11

Source: Environmental Protection Agency
Telephone: 703-603-0695
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Varies

US INST CONTROL: Sites with Institutional Controls
A listing of sites with institutional controls in place. Institutional controls include administrative measures,
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
required as part of the institutional controls.
Date of Government Version: 12/30/2011
Date Data Arrived at EDR: 12/30/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 11

Source: Environmental Protection Agency
Telephone: 703-603-0695
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Varies

Federal ERNS list
ERNS: Emergency Response Notification System
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous
substances.
Date of Government Version: 04/02/2012
Date Data Arrived at EDR: 04/03/2012
Date Made Active in Reports: 06/14/2012
Number of Days to Update: 72

Source: National Response Center, United States Coast Guard
Telephone: 202-267-2180
Last EDR Contact: 07/02/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Annually

State- and tribal - equivalent NPL
RESPONSE: State Response Sites
Identifies confirmed release sites where DTSC is involved in remediation, either in a lead or oversight capacity.
These confirmed release sites are generally high-priority and high potential risk.
Date of Government Version: 08/06/2012
Date Data Arrived at EDR: 08/07/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 30

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 09/21/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Quarterly

State- and tribal - equivalent CERCLIS
ENVIROSTOR: EnviroStor Database
The Department of Toxic Substances Control’s (DTSC’s) Site Mitigation and Brownfields Reuse Program’s (SMBRP’s)
EnviroStor database identifes sites that have known contamination or sites for which there may be reasons to investigate
further. The database includes the following site types: Federal Superfund sites (National Priorities List (NPL));
State Response, including Military Facilities and State Superfund; Voluntary Cleanup; and School sites. EnviroStor
provides similar information to the information that was available in CalSites, and provides additional site information,
including, but not limited to, identification of formerly-contaminated properties that have been released for
reuse, properties where environmental deed restrictions have been recorded to prevent inappropriate land uses,
and risk characterization information that is used to assess potential impacts to public health and the environment
at contaminated sites.
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Date of Government Version: 08/06/2012
Date Data Arrived at EDR: 08/07/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 30

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 09/21/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Quarterly

State and tribal landfill and/or solid waste disposal site lists
SWF/LF (SWIS): Solid Waste Information System
Active, Closed and Inactive Landfills. SWF/LF records typically contain an inve ntory of solid waste disposal
facilities or landfills. These may be active or i nactive facilities or open dumps that failed to meet RCRA Section
4004 criteria for solid waste landfills or disposal sites.
Date of Government Version: 05/21/2012
Date Data Arrived at EDR: 05/22/2012
Date Made Active in Reports: 06/21/2012
Number of Days to Update: 30

Source: Department of Resources Recycling and Recovery
Telephone: 916-341-6320
Last EDR Contact: 08/20/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Quarterly

WDS: Waste Discharge System
Sites which have been issued waste discharge requirements.
Date of Government Version: 06/19/2007
Date Data Arrived at EDR: 06/20/2007
Date Made Active in Reports: 06/29/2007
Number of Days to Update: 9

Source: State Water Resources Control Board
Telephone: 916-341-5227
Last EDR Contact: 08/28/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Quarterly

State and tribal leaking storage tank lists
LUST REG 9: Leaking Underground Storage Tank Report
Orange, Riverside, San Diego counties. For more current information, please refer to the State Water Resources
Control Board’s LUST database.
Date of Government Version: 03/01/2001
Date Data Arrived at EDR: 04/23/2001
Date Made Active in Reports: 05/21/2001
Number of Days to Update: 28

Source: California Regional Water Quality Control Board San Diego Region (9)
Telephone: 858-637-5595
Last EDR Contact: 09/26/2011
Next Scheduled EDR Contact: 01/09/2012
Data Release Frequency: No Update Planned

LUST REG 7: Leaking Underground Storage Tank Case Listing
Leaking Underground Storage Tank locations. Imperial, Riverside, San Diego, Santa Barbara counties.
Date of Government Version: 02/26/2004
Date Data Arrived at EDR: 02/26/2004
Date Made Active in Reports: 03/24/2004
Number of Days to Update: 27

Source: California Regional Water Quality Control Board Colorado River Basin Region (7)
Telephone: 760-776-8943
Last EDR Contact: 08/01/2011
Next Scheduled EDR Contact: 11/14/2011
Data Release Frequency: No Update Planned

LUST REG 6V: Leaking Underground Storage Tank Case Listing
Leaking Underground Storage Tank locations. Inyo, Kern, Los Angeles, Mono, San Bernardino counties.
Date of Government Version: 06/07/2005
Date Data Arrived at EDR: 06/07/2005
Date Made Active in Reports: 06/29/2005
Number of Days to Update: 22

Source: California Regional Water Quality Control Board Victorville Branch Office (6)
Telephone: 760-241-7365
Last EDR Contact: 09/12/2011
Next Scheduled EDR Contact: 12/26/2011
Data Release Frequency: No Update Planned

LUST REG 6L: Leaking Underground Storage Tank Case Listing
For more current information, please refer to the State Water Resources Control Board’s LUST database.
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Date of Government Version: 09/09/2003
Date Data Arrived at EDR: 09/10/2003
Date Made Active in Reports: 10/07/2003
Number of Days to Update: 27

Source: California Regional Water Quality Control Board Lahontan Region (6)
Telephone: 530-542-5572
Last EDR Contact: 09/12/2011
Next Scheduled EDR Contact: 12/26/2011
Data Release Frequency: No Update Planned

LUST REG 5: Leaking Underground Storage Tank Database
Leaking Underground Storage Tank locations. Alameda, Alpine, Amador, Butte, Colusa, Contra Costa, Calveras, El
Dorado, Fresno, Glenn, Kern, Kings, Lake, Lassen, Madera, Mariposa, Merced, Modoc, Napa, Nevada, Placer, Plumas,
Sacramento, San Joaquin, Shasta, Solano, Stanislaus, Sutter, Tehama, Tulare, Tuolumne, Yolo, Yuba counties.
Date of Government Version: 07/01/2008
Date Data Arrived at EDR: 07/22/2008
Date Made Active in Reports: 07/31/2008
Number of Days to Update: 9

Source: California Regional Water Quality Control Board Central Valley Region (5)
Telephone: 916-464-4834
Last EDR Contact: 07/01/2011
Next Scheduled EDR Contact: 10/17/2011
Data Release Frequency: No Update Planned

LUST REG 4: Underground Storage Tank Leak List
Los Angeles, Ventura counties. For more current information, please refer to the State Water Resources Control
Board’s LUST database.
Date of Government Version: 09/07/2004
Date Data Arrived at EDR: 09/07/2004
Date Made Active in Reports: 10/12/2004
Number of Days to Update: 35

Source: California Regional Water Quality Control Board Los Angeles Region (4)
Telephone: 213-576-6710
Last EDR Contact: 09/06/2011
Next Scheduled EDR Contact: 12/19/2011
Data Release Frequency: No Update Planned

LUST REG 3: Leaking Underground Storage Tank Database
Leaking Underground Storage Tank locations. Monterey, San Benito, San Luis Obispo, Santa Barbara, Santa Cruz counties.
Date of Government Version: 05/19/2003
Date Data Arrived at EDR: 05/19/2003
Date Made Active in Reports: 06/02/2003
Number of Days to Update: 14

Source: California Regional Water Quality Control Board Central Coast Region (3)
Telephone: 805-542-4786
Last EDR Contact: 07/18/2011
Next Scheduled EDR Contact: 10/31/2011
Data Release Frequency: No Update Planned

LUST REG 2: Fuel Leak List
Leaking Underground Storage Tank locations. Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa
Clara, Solano, Sonoma counties.
Date of Government Version: 09/30/2004
Date Data Arrived at EDR: 10/20/2004
Date Made Active in Reports: 11/19/2004
Number of Days to Update: 30

Source: California Regional Water Quality Control Board San Francisco Bay Region (2)
Telephone: 510-622-2433
Last EDR Contact: 09/19/2011
Next Scheduled EDR Contact: 01/02/2012
Data Release Frequency: Quarterly

LUST REG 1: Active Toxic Site Investigation
Del Norte, Humboldt, Lake, Mendocino, Modoc, Siskiyou, Sonoma, Trinity counties. For more current information,
please refer to the State Water Resources Control Board’s LUST database.
Date of Government Version: 02/01/2001
Date Data Arrived at EDR: 02/28/2001
Date Made Active in Reports: 03/29/2001
Number of Days to Update: 29

Source: California Regional Water Quality Control Board North Coast (1)
Telephone: 707-570-3769
Last EDR Contact: 08/01/2011
Next Scheduled EDR Contact: 11/14/2011
Data Release Frequency: No Update Planned

LUST: Geotracker’s Leaking Underground Fuel Tank Report
Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground
storage tank incidents. Not all states maintain these records, and the information stored varies by state. For
more information on a particular leaking underground storage tank sites, please contact the appropriate regulatory
agency.
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Date of Government Version: 07/19/2012
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 49

Source: State Water Resources Control Board
Telephone: see region list
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly

LUST REG 8: Leaking Underground Storage Tanks
California Regional Water Quality Control Board Santa Ana Region (8). For more current information, please refer
to the State Water Resources Control Board’s LUST database.
Date of Government Version: 02/14/2005
Date Data Arrived at EDR: 02/15/2005
Date Made Active in Reports: 03/28/2005
Number of Days to Update: 41

Source: California Regional Water Quality Control Board Santa Ana Region (8)
Telephone: 909-782-4496
Last EDR Contact: 08/15/2011
Next Scheduled EDR Contact: 11/28/2011
Data Release Frequency: Varies

SLIC: Statewide SLIC Cases
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 07/19/2012
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 49

Source: State Water Resources Control Board
Telephone: 866-480-1028
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Varies

SLIC REG 1: Active Toxic Site Investigations
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 04/03/2003
Date Data Arrived at EDR: 04/07/2003
Date Made Active in Reports: 04/25/2003
Number of Days to Update: 18

Source: California Regional Water Quality Control Board, North Coast Region (1)
Telephone: 707-576-2220
Last EDR Contact: 08/01/2011
Next Scheduled EDR Contact: 11/14/2011
Data Release Frequency: No Update Planned

SLIC REG 2: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 09/30/2004
Date Data Arrived at EDR: 10/20/2004
Date Made Active in Reports: 11/19/2004
Number of Days to Update: 30

Source: Regional Water Quality Control Board San Francisco Bay Region (2)
Telephone: 510-286-0457
Last EDR Contact: 09/19/2011
Next Scheduled EDR Contact: 01/02/2012
Data Release Frequency: Quarterly

SLIC REG 3: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 05/18/2006
Date Data Arrived at EDR: 05/18/2006
Date Made Active in Reports: 06/15/2006
Number of Days to Update: 28

Source: California Regional Water Quality Control Board Central Coast Region (3)
Telephone: 805-549-3147
Last EDR Contact: 07/18/2011
Next Scheduled EDR Contact: 10/31/2011
Data Release Frequency: Semi-Annually

SLIC REG 4: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
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Date of Government Version: 11/17/2004
Date Data Arrived at EDR: 11/18/2004
Date Made Active in Reports: 01/04/2005
Number of Days to Update: 47

Source: Region Water Quality Control Board Los Angeles Region (4)
Telephone: 213-576-6600
Last EDR Contact: 07/01/2011
Next Scheduled EDR Contact: 10/17/2011
Data Release Frequency: Varies

SLIC REG 5: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 04/01/2005
Date Data Arrived at EDR: 04/05/2005
Date Made Active in Reports: 04/21/2005
Number of Days to Update: 16

Source: Regional Water Quality Control Board Central Valley Region (5)
Telephone: 916-464-3291
Last EDR Contact: 09/12/2011
Next Scheduled EDR Contact: 12/26/2011
Data Release Frequency: Semi-Annually

SLIC REG 6V: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 05/24/2005
Date Data Arrived at EDR: 05/25/2005
Date Made Active in Reports: 06/16/2005
Number of Days to Update: 22

Source: Regional Water Quality Control Board, Victorville Branch
Telephone: 619-241-6583
Last EDR Contact: 08/15/2011
Next Scheduled EDR Contact: 11/28/2011
Data Release Frequency: Semi-Annually

SLIC REG 6L: SLIC Sites
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 09/07/2004
Date Data Arrived at EDR: 09/07/2004
Date Made Active in Reports: 10/12/2004
Number of Days to Update: 35

Source: California Regional Water Quality Control Board, Lahontan Region
Telephone: 530-542-5574
Last EDR Contact: 08/15/2011
Next Scheduled EDR Contact: 11/28/2011
Data Release Frequency: No Update Planned

SLIC REG 7: SLIC List
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 11/24/2004
Date Data Arrived at EDR: 11/29/2004
Date Made Active in Reports: 01/04/2005
Number of Days to Update: 36

Source: California Regional Quality Control Board, Colorado River Basin Region
Telephone: 760-346-7491
Last EDR Contact: 08/01/2011
Next Scheduled EDR Contact: 11/14/2011
Data Release Frequency: No Update Planned

SLIC REG 8: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
Date of Government Version: 04/03/2008
Date Data Arrived at EDR: 04/03/2008
Date Made Active in Reports: 04/14/2008
Number of Days to Update: 11

Source: California Region Water Quality Control Board Santa Ana Region (8)
Telephone: 951-782-3298
Last EDR Contact: 09/12/2011
Next Scheduled EDR Contact: 12/26/2011
Data Release Frequency: Semi-Annually

SLIC REG 9: Spills, Leaks, Investigation & Cleanup Cost Recovery Listing
The SLIC (Spills, Leaks, Investigations and Cleanup) program is designed to protect and restore water quality
from spills, leaks, and similar discharges.
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Date of Government Version: 09/10/2007
Date Data Arrived at EDR: 09/11/2007
Date Made Active in Reports: 09/28/2007
Number of Days to Update: 17

Source: California Regional Water Quality Control Board San Diego Region (9)
Telephone: 858-467-2980
Last EDR Contact: 08/08/2011
Next Scheduled EDR Contact: 11/21/2011
Data Release Frequency: Annually

INDIAN LUST R9: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Arizona, California, New Mexico and Nevada
Date of Government Version: 05/25/2012
Date Data Arrived at EDR: 05/25/2012
Date Made Active in Reports: 07/16/2012
Number of Days to Update: 52

Source: Environmental Protection Agency
Telephone: 415-972-3372
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Quarterly

INDIAN LUST R10: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.
Date of Government Version: 05/07/2012
Date Data Arrived at EDR: 05/08/2012
Date Made Active in Reports: 07/10/2012
Number of Days to Update: 63

Source: EPA Region 10
Telephone: 206-553-2857
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Quarterly

INDIAN LUST R1: Leaking Underground Storage Tanks on Indian Land
A listing of leaking underground storage tank locations on Indian Land.
Date of Government Version: 04/12/2012
Date Data Arrived at EDR: 05/09/2012
Date Made Active in Reports: 07/10/2012
Number of Days to Update: 62

Source: EPA Region 1
Telephone: 617-918-1313
Last EDR Contact: 08/03/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

INDIAN LUST R4: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Florida, Mississippi and North Carolina.
Date of Government Version: 12/14/2011
Date Data Arrived at EDR: 12/15/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 26

Source: EPA Region 4
Telephone: 404-562-8677
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Semi-Annually

INDIAN LUST R6: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in New Mexico and Oklahoma.
Date of Government Version: 09/12/2011
Date Data Arrived at EDR: 09/13/2011
Date Made Active in Reports: 11/11/2011
Number of Days to Update: 59

Source: EPA Region 6
Telephone: 214-665-6597
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

INDIAN LUST R8: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming.
Date of Government Version: 08/18/2011
Date Data Arrived at EDR: 08/19/2011
Date Made Active in Reports: 09/13/2011
Number of Days to Update: 25

Source: EPA Region 8
Telephone: 303-312-6271
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly
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INDIAN LUST R7: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Iowa, Kansas, and Nebraska
Date of Government Version: 02/07/2012
Date Data Arrived at EDR: 02/17/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 88

Source: EPA Region 7
Telephone: 913-551-7003
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

State and tribal registered storage tank lists
UST: Active UST Facilities
Active UST facilities gathered from the local regulatory agencies
Date of Government Version: 07/19/2012
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 08/06/2012
Number of Days to Update: 18

Source: SWRCB
Telephone: 916-341-5851
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Semi-Annually

AST: Aboveground Petroleum Storage Tank Facilities
Registered Aboveground Storage Tanks.
Date of Government Version: 08/01/2009
Date Data Arrived at EDR: 09/10/2009
Date Made Active in Reports: 10/01/2009
Number of Days to Update: 21

Source: State Water Resources Control Board
Telephone: 916-327-5092
Last EDR Contact: 07/03/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Quarterly

INDIAN UST R10: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 10 (Alaska, Idaho, Oregon, Washington, and Tribal Nations).
Date of Government Version: 05/07/2012
Date Data Arrived at EDR: 05/08/2012
Date Made Active in Reports: 07/16/2012
Number of Days to Update: 69

Source: EPA Region 10
Telephone: 206-553-2857
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Quarterly

INDIAN UST R9: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 9 (Arizona, California, Hawaii, Nevada, the Pacific Islands, and Tribal Nations).
Date of Government Version: 11/28/2011
Date Data Arrived at EDR: 11/29/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 42

Source: EPA Region 9
Telephone: 415-972-3368
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Quarterly

INDIAN UST R8: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 8 (Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations).
Date of Government Version: 08/18/2011
Date Data Arrived at EDR: 08/19/2011
Date Made Active in Reports: 09/13/2011
Number of Days to Update: 25

Source: EPA Region 8
Telephone: 303-312-6137
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Quarterly
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INDIAN UST R7: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 7 (Iowa, Kansas, Missouri, Nebraska, and 9 Tribal Nations).
Date of Government Version: 02/07/2012
Date Data Arrived at EDR: 02/17/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 88

Source: EPA Region 7
Telephone: 913-551-7003
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

INDIAN UST R6: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 6 (Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes).
Date of Government Version: 05/10/2011
Date Data Arrived at EDR: 05/11/2011
Date Made Active in Reports: 06/14/2011
Number of Days to Update: 34

Source: EPA Region 6
Telephone: 214-665-7591
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Semi-Annually

INDIAN UST R5: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 5 (Michigan, Minnesota and Wisconsin and Tribal Nations).
Date of Government Version: 02/28/2012
Date Data Arrived at EDR: 02/29/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 76

Source: EPA Region 5
Telephone: 312-886-6136
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

INDIAN UST R4: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee
and Tribal Nations)
Date of Government Version: 12/14/2011
Date Data Arrived at EDR: 12/15/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 26

Source: EPA Region 4
Telephone: 404-562-9424
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Semi-Annually

INDIAN UST R1: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont and ten Tribal
Nations).
Date of Government Version: 04/12/2012
Date Data Arrived at EDR: 05/02/2012
Date Made Active in Reports: 07/16/2012
Number of Days to Update: 75

Source: EPA, Region 1
Telephone: 617-918-1313
Last EDR Contact: 08/03/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

FEMA UST: Underground Storage Tank Listing
A listing of all FEMA owned underground storage tanks.
Date of Government Version: 01/01/2010
Date Data Arrived at EDR: 02/16/2010
Date Made Active in Reports: 04/12/2010
Number of Days to Update: 55

Source: FEMA
Telephone: 202-646-5797
Last EDR Contact: 07/12/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Varies
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State and tribal voluntary cleanup sites
INDIAN VCP R7: Voluntary Cleanup Priority Lisitng
A listing of voluntary cleanup priority sites located on Indian Land located in Region 7.
Date of Government Version: 03/20/2008
Date Data Arrived at EDR: 04/22/2008
Date Made Active in Reports: 05/19/2008
Number of Days to Update: 27

Source: EPA, Region 7
Telephone: 913-551-7365
Last EDR Contact: 04/20/2009
Next Scheduled EDR Contact: 07/20/2009
Data Release Frequency: Varies

VCP: Voluntary Cleanup Program Properties
Contains low threat level properties with either confirmed or unconfirmed releases and the project proponents
have request that DTSC oversee investigation and/or cleanup activities and have agreed to provide coverage for
DTSC’s costs.
Date of Government Version: 08/06/2012
Date Data Arrived at EDR: 08/07/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 30

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 09/21/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Quarterly

INDIAN VCP R1: Voluntary Cleanup Priority Listing
A listing of voluntary cleanup priority sites located on Indian Land located in Region 1.
Date of Government Version: 02/17/2012
Date Data Arrived at EDR: 04/03/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 42

Source: EPA, Region 1
Telephone: 617-918-1102
Last EDR Contact: 07/02/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Varies

ADDITIONAL ENVIRONMENTAL RECORDS
Local Brownfield lists
US BROWNFIELDS: A Listing of Brownfields Sites
Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the presence
or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting in these
properties takes development pressures off of undeveloped, open land, and both improves and protects the environment.
Assessment, Cleanup and Redevelopment Exchange System (ACRES) stores information reported by EPA Brownfields
grant recipients on brownfields properties assessed or cleaned up with grant funding as well as information on
Targeted Brownfields Assessments performed by EPA Regions. A listing of ACRES Brownfield sites is obtained from
Cleanups in My Community. Cleanups in My Community provides information on Brownfields properties for which information
is reported back to EPA, as well as areas served by Brownfields grant programs.
Date of Government Version: 06/25/2012
Date Data Arrived at EDR: 06/25/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 85

Source: Environmental Protection Agency
Telephone: 202-566-2777
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 01/07/2013
Data Release Frequency: Semi-Annually

Local Lists of Landfill / Solid Waste Disposal Sites
DEBRIS REGION 9: Torres Martinez Reservation Illegal Dump Site Locations
A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside
County and northern Imperial County, California.
Date of Government Version: 01/12/2009
Date Data Arrived at EDR: 05/07/2009
Date Made Active in Reports: 09/21/2009
Number of Days to Update: 137

Source: EPA, Region 9
Telephone: 415-947-4219
Last EDR Contact: 07/03/2012
Next Scheduled EDR Contact: 10/08/2012
Data Release Frequency: No Update Planned
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ODI: Open Dump Inventory
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258
Subtitle D Criteria.
Date of Government Version: 06/30/1985
Date Data Arrived at EDR: 08/09/2004
Date Made Active in Reports: 09/17/2004
Number of Days to Update: 39

Source: Environmental Protection Agency
Telephone: 800-424-9346
Last EDR Contact: 06/09/2004
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

WMUDS/SWAT: Waste Management Unit Database
Waste Management Unit Database System. WMUDS is used by the State Water Resources Control Board staff and the
Regional Water Quality Control Boards for program tracking and inventory of waste management units. WMUDS is composed
of the following databases: Facility Information, Scheduled Inspections Information, Waste Management Unit Information,
SWAT Program Information, SWAT Report Summary Information, SWAT Report Summary Data, Chapter 15 (formerly Subchapter
15) Information, Chapter 15 Monitoring Parameters, TPCA Program Information, RCRA Program Information, Closure
Information, and Interested Parties Information.
Date of Government Version: 04/01/2000
Date Data Arrived at EDR: 04/10/2000
Date Made Active in Reports: 05/10/2000
Number of Days to Update: 30

Source: State Water Resources Control Board
Telephone: 916-227-4448
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: No Update Planned

SWRCY: Recycler Database
A listing of recycling facilities in California.
Date of Government Version: 06/11/2012
Date Data Arrived at EDR: 06/14/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 22

Source: Department of Conservation
Telephone: 916-323-3836
Last EDR Contact: 09/19/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly

HAULERS: Registered Waste Tire Haulers Listing
A listing of registered waste tire haulers.
Date of Government Version: 07/09/2012
Date Data Arrived at EDR: 07/12/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 56

Source: Integrated Waste Management Board
Telephone: 916-341-6422
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Varies

INDIAN ODI: Report on the Status of Open Dumps on Indian Lands
Location of open dumps on Indian land.
Date of Government Version: 12/31/1998
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source: Environmental Protection Agency
Telephone: 703-308-8245
Last EDR Contact: 08/03/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Varies

Local Lists of Hazardous waste / Contaminated Sites
US CDL: Clandestine Drug Labs
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this
web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.
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Date of Government Version: 03/16/2012
Date Data Arrived at EDR: 06/12/2012
Date Made Active in Reports: 07/16/2012
Number of Days to Update: 34

Source: Drug Enforcement Administration
Telephone: 202-307-1000
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/17/2012
Data Release Frequency: Quarterly

HIST CAL-SITES: Calsites Database
The Calsites database contains potential or confirmed hazardous substance release properties. In 1996, California
EPA reevaluated and significantly reduced the number of sites in the Calsites database. No longer updated by the
state agency. It has been replaced by ENVIROSTOR.
Date of Government Version: 08/08/2005
Date Data Arrived at EDR: 08/03/2006
Date Made Active in Reports: 08/24/2006
Number of Days to Update: 21

Source: Department of Toxic Substance Control
Telephone: 916-323-3400
Last EDR Contact: 02/23/2009
Next Scheduled EDR Contact: 05/25/2009
Data Release Frequency: No Update Planned

SCH: School Property Evaluation Program
This category contains proposed and existing school sites that are being evaluated by DTSC for possible hazardous
materials contamination. In some cases, these properties may be listed in the CalSites category depending on the
level of threat to public health and safety or the environment they pose.
Date of Government Version: 08/06/2012
Date Data Arrived at EDR: 08/07/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 30

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 09/21/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Quarterly

TOXIC PITS: Toxic Pits Cleanup Act Sites
Toxic PITS Cleanup Act Sites. TOXIC PITS identifies sites suspected of containing hazardous substances where cleanup
has not yet been completed.
Date of Government Version: 07/01/1995
Date Data Arrived at EDR: 08/30/1995
Date Made Active in Reports: 09/26/1995
Number of Days to Update: 27

Source: State Water Resources Control Board
Telephone: 916-227-4364
Last EDR Contact: 01/26/2009
Next Scheduled EDR Contact: 04/27/2009
Data Release Frequency: No Update Planned

CDL: Clandestine Drug Labs
A listing of drug lab locations. Listing of a location in this database does not indicate that any illegal drug
lab materials were or were not present there, and does not constitute a determination that the location either
requires or does not require additional cleanup work.
Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 02/14/2012
Date Made Active in Reports: 02/21/2012
Number of Days to Update: 7

Source: Department of Toxic Substances Control
Telephone: 916-255-6504
Last EDR Contact: 08/06/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Varies

US HIST CDL: National Clandestine Laboratory Register
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this
web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.
Date of Government Version: 09/01/2007
Date Data Arrived at EDR: 11/19/2008
Date Made Active in Reports: 03/30/2009
Number of Days to Update: 131

Source: Drug Enforcement Administration
Telephone: 202-307-1000
Last EDR Contact: 03/23/2009
Next Scheduled EDR Contact: 06/22/2009
Data Release Frequency: No Update Planned
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Local Lists of Registered Storage Tanks
CA FID UST: Facility Inventory Database
The Facility Inventory Database (FID) contains a historical listing of active and inactive underground storage
tank locations from the State Water Resource Control Board. Refer to local/county source for current data.
Date of Government Version: 10/31/1994
Date Data Arrived at EDR: 09/05/1995
Date Made Active in Reports: 09/29/1995
Number of Days to Update: 24

Source: California Environmental Protection Agency
Telephone: 916-341-5851
Last EDR Contact: 12/28/1998
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

UST MENDOCINO: Mendocino County UST Database
A listing of underground storage tank locations in Mendocino County.
Date of Government Version: 09/23/2009
Date Data Arrived at EDR: 09/23/2009
Date Made Active in Reports: 10/01/2009
Number of Days to Update: 8

Source: Department of Public Health
Telephone: 707-463-4466
Last EDR Contact: 08/29/2012
Next Scheduled EDR Contact: 12/17/2012
Data Release Frequency: Annually

HIST UST: Hazardous Substance Storage Container Database
The Hazardous Substance Storage Container Database is a historical listing of UST sites. Refer to local/county
source for current data.
Date of Government Version: 10/15/1990
Date Data Arrived at EDR: 01/25/1991
Date Made Active in Reports: 02/12/1991
Number of Days to Update: 18

Source: State Water Resources Control Board
Telephone: 916-341-5851
Last EDR Contact: 07/26/2001
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

SWEEPS UST: SWEEPS UST Listing
Statewide Environmental Evaluation and Planning System. This underground storage tank listing was updated and
maintained by a company contacted by the SWRCB in the early 1990’s. The listing is no longer updated or maintained.
The local agency is the contact for more information on a site on the SWEEPS list.
Date of Government Version: 06/01/1994
Date Data Arrived at EDR: 07/07/2005
Date Made Active in Reports: 08/11/2005
Number of Days to Update: 35

Source: State Water Resources Control Board
Telephone: N/A
Last EDR Contact: 06/03/2005
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

Local Land Records
LIENS 2: CERCLA Lien Information
A Federal CERCLA (’Superfund’) lien can exist by operation of law at any site or property at which EPA has spent
Superfund monies. These monies are spent to investigate and address releases and threatened releases of contamination.
CERCLIS provides information as to the identity of these sites and properties.
Date of Government Version: 02/16/2012
Date Data Arrived at EDR: 03/26/2012
Date Made Active in Reports: 06/14/2012
Number of Days to Update: 80

Source: Environmental Protection Agency
Telephone: 202-564-6023
Last EDR Contact: 07/27/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

LUCIS: Land Use Control Information System
LUCIS contains records of land use control information pertaining to the former Navy Base Realignment and Closure
properties.
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Date of Government Version: 12/09/2005
Date Data Arrived at EDR: 12/11/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 31

Source: Department of the Navy
Telephone: 843-820-7326
Last EDR Contact: 05/21/2012
Next Scheduled EDR Contact: 09/03/2012
Data Release Frequency: Varies

LIENS: Environmental Liens Listing
A listing of property locations with environmental liens for California where DTSC is a lien holder.
Date of Government Version: 03/12/2012
Date Data Arrived at EDR: 03/13/2012
Date Made Active in Reports: 04/02/2012
Number of Days to Update: 20

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Varies

DEED: Deed Restriction Listing
Site Mitigation and Brownfields Reuse Program Facility Sites with Deed Restrictions & Hazardous Waste Management
Program Facility Sites with Deed / Land Use Restriction. The DTSC Site Mitigation and Brownfields Reuse Program
(SMBRP) list includes sites cleaned up under the program’s oversight and generally does not include current
or former hazardous waste facilities that required a hazardous waste facility permit. The list represents deed
restrictions that are active. Some sites have multiple deed restrictions. The DTSC Hazardous Waste Management
Program (HWMP) has developed a list of current or former hazardous waste facilities that have a recorded land
use restriction at the local county recorder’s office. The land use restrictions on this list were required by
the DTSC HWMP as a result of the presence of hazardous substances that remain on site after the facility (or
part of the facility) has been closed or cleaned up. The types of land use restriction include deed notice, deed
restriction, or a land use restriction that binds current and future owners.
Date of Government Version: 06/11/2012
Date Data Arrived at EDR: 06/12/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 24

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 09/11/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Semi-Annually

Records of Emergency Release Reports
HMIRS: Hazardous Materials Information Reporting System
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.
Date of Government Version: 04/01/2012
Date Data Arrived at EDR: 04/03/2012
Date Made Active in Reports: 06/14/2012
Number of Days to Update: 72

Source: U.S. Department of Transportation
Telephone: 202-366-4555
Last EDR Contact: 07/02/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Annually

CHMIRS: California Hazardous Material Incident Report System
California Hazardous Material Incident Reporting System. CHMIRS contains information on reported hazardous material
incidents (accidental releases or spills).
Date of Government Version: 03/28/2012
Date Data Arrived at EDR: 05/01/2012
Date Made Active in Reports: 05/25/2012
Number of Days to Update: 24

Source: Office of Emergency Services
Telephone: 916-845-8400
Last EDR Contact: 08/03/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

LDS: Land Disposal Sites Listing
The Land Disposal program regulates of waste discharge to land for treatment, storage and disposal in waste management
units.
Date of Government Version: 07/19/2012
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 49

Source: State Water Qualilty Control Board
Telephone: 866-480-1028
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly
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MCS: Military Cleanup Sites Listing
The State Water Resources Control Board and nine Regional Water Quality Control Boards partner with the Department
of Defense (DoD) through the Defense and State Memorandum of Agreement (DSMOA) to oversee the investigation
and remediation of water quality issues at military facilities.
Date of Government Version: 07/19/2012
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 49

Source: State Water Resources Control Board
Telephone: 866-480-1028
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly

Other Ascertainable Records
RCRA-NonGen: RCRA - Non Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently generate hazardous
waste.
Date of Government Version: 03/15/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 41

Source: Environmental Protection Agency
Telephone: (415) 495-8895
Last EDR Contact: 08/16/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Varies

DOT OPS: Incident and Accident Data
Department of Transporation, Office of Pipeline Safety Incident and Accident data.
Date of Government Version: 07/31/2012
Date Data Arrived at EDR: 08/07/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 42

Source: Department of Transporation, Office of Pipeline Safety
Telephone: 202-366-4595
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Varies

DOD: Department of Defense Sites
This data set consists of federally owned or administered lands, administered by the Department of Defense, that
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.
Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 11/10/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 62

Source: USGS
Telephone: 888-275-8747
Last EDR Contact: 07/19/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Semi-Annually

FUDS: Formerly Used Defense Sites
The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers
is actively working or will take necessary cleanup actions.
Date of Government Version: 12/31/2009
Date Data Arrived at EDR: 08/12/2010
Date Made Active in Reports: 12/02/2010
Number of Days to Update: 112

Source: U.S. Army Corps of Engineers
Telephone: 202-528-4285
Last EDR Contact: 09/10/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Varies

CONSENT: Superfund (CERCLA) Consent Decrees
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released
periodically by United States District Courts after settlement by parties to litigation matters.
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Date of Government Version: 06/01/2012
Date Data Arrived at EDR: 07/24/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 56

Source: Department of Justice, Consent Decree Library
Telephone: Varies
Last EDR Contact: 06/27/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Varies

ROD: Records Of Decision
Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical
and health information to aid in the cleanup.
Date of Government Version: 02/27/2012
Date Data Arrived at EDR: 03/14/2012
Date Made Active in Reports: 06/14/2012
Number of Days to Update: 92

Source: EPA
Telephone: 703-416-0223
Last EDR Contact: 09/12/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Annually

UMTRA: Uranium Mill Tailings Sites
Uranium ore was mined by private companies for federal government use in national defense programs. When the mills
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized.
Date of Government Version: 09/14/2010
Date Data Arrived at EDR: 10/07/2011
Date Made Active in Reports: 03/01/2012
Number of Days to Update: 146

Source: Department of Energy
Telephone: 505-845-0011
Last EDR Contact: 08/28/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Varies

MINES: Mines Master Index File
Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes
violation information.
Date of Government Version: 08/18/2011
Date Data Arrived at EDR: 09/08/2011
Date Made Active in Reports: 09/29/2011
Number of Days to Update: 21

Source: Department of Labor, Mine Safety and Health Administration
Telephone: 303-231-5959
Last EDR Contact: 09/04/2012
Next Scheduled EDR Contact: 12/17/2012
Data Release Frequency: Semi-Annually

TRIS: Toxic Chemical Release Inventory System
Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and
land in reportable quantities under SARA Title III Section 313.
Date of Government Version: 12/31/2009
Date Data Arrived at EDR: 09/01/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 131

Source: EPA
Telephone: 202-566-0250
Last EDR Contact: 09/20/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Annually

TSCA: Toxic Substances Control Act
Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant
site.
Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 09/29/2010
Date Made Active in Reports: 12/02/2010
Number of Days to Update: 64

Source: EPA
Telephone: 202-260-5521
Last EDR Contact: 06/29/2012
Next Scheduled EDR Contact: 10/08/2012
Data Release Frequency: Every 4 Years
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FTTS: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the
Agency on a quarterly basis.
Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

Source: EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone: 202-566-1667
Last EDR Contact: 08/22/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Quarterly

FTTS INSP: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
A listing of FIFRA/TSCA Tracking System (FTTS) inspections and enforcements.
Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

Source: EPA
Telephone: 202-566-1667
Last EDR Contact: 08/22/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Quarterly

HIST FTTS: FIFRA/TSCA Tracking System Administrative Case Listing
A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions. The
information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation of FIFRA
(Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions
are now closing out records. Because of that, and the fact that some EPA regions are not providing EPA Headquarters
with updated records, it was decided to create a HIST FTTS database. It included records that may not be included
in the newer FTTS database updates. This database is no longer updated.
Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source: Environmental Protection Agency
Telephone: 202-564-2501
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

HIST FTTS INSP: FIFRA/TSCA Tracking System Inspection & Enforcement Case Listing
A complete inspection and enforcement case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA
regions. The information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation
of FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some
EPA regions are now closing out records. Because of that, and the fact that some EPA regions are not providing
EPA Headquarters with updated records, it was decided to create a HIST FTTS database. It included records that
may not be included in the newer FTTS database updates. This database is no longer updated.
Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source: Environmental Protection Agency
Telephone: 202-564-2501
Last EDR Contact: 12/17/2008
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

SSTS: Section 7 Tracking Systems
Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.
Date of Government Version: 12/31/2009
Date Data Arrived at EDR: 12/10/2010
Date Made Active in Reports: 02/25/2011
Number of Days to Update: 77

Source: EPA
Telephone: 202-564-4203
Last EDR Contact: 07/27/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Annually
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ICIS: Integrated Compliance Information System
The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES)
program.
Date of Government Version: 07/20/2011
Date Data Arrived at EDR: 11/10/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 61

Source: Environmental Protection Agency
Telephone: 202-564-5088
Last EDR Contact: 06/21/2012
Next Scheduled EDR Contact: 10/08/2012
Data Release Frequency: Quarterly

PADS: PCB Activity Database System
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers
of PCB’s who are required to notify the EPA of such activities.
Date of Government Version: 11/01/2010
Date Data Arrived at EDR: 11/10/2010
Date Made Active in Reports: 02/16/2011
Number of Days to Update: 98

Source: EPA
Telephone: 202-566-0500
Last EDR Contact: 07/19/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Annually

MLTS: Material Licensing Tracking System
MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which
possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,
EDR contacts the Agency on a quarterly basis.
Date of Government Version: 06/21/2011
Date Data Arrived at EDR: 07/15/2011
Date Made Active in Reports: 09/13/2011
Number of Days to Update: 60

Source: Nuclear Regulatory Commission
Telephone: 301-415-7169
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Quarterly

RADINFO: Radiation Information Database
The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S.
Environmental Protection Agency (EPA) regulations for radiation and radioactivity.
Date of Government Version: 01/10/2012
Date Data Arrived at EDR: 01/12/2012
Date Made Active in Reports: 03/01/2012
Number of Days to Update: 49

Source: Environmental Protection Agency
Telephone: 202-343-9775
Last EDR Contact: 07/11/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Quarterly

FINDS: Facility Index System/Facility Registry System
Facility Index System. FINDS contains both facility information and ’pointers’ to other sources that contain more
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).
Date of Government Version: 10/23/2011
Date Data Arrived at EDR: 12/13/2011
Date Made Active in Reports: 03/01/2012
Number of Days to Update: 79

Source: EPA
Telephone: (415) 947-8000
Last EDR Contact: 09/11/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Quarterly

RAATS: RCRA Administrative Action Tracking System
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of
the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources
made it impossible to continue to update the information contained in the database.
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Date of Government Version: 04/17/1995
Date Data Arrived at EDR: 07/03/1995
Date Made Active in Reports: 08/07/1995
Number of Days to Update: 35

Source: EPA
Telephone: 202-564-4104
Last EDR Contact: 06/02/2008
Next Scheduled EDR Contact: 09/01/2008
Data Release Frequency: No Update Planned

BRS: Biennial Reporting System
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.
Date of Government Version: 12/31/2009
Date Data Arrived at EDR: 03/01/2011
Date Made Active in Reports: 05/02/2011
Number of Days to Update: 62

Source: EPA/NTIS
Telephone: 800-424-9346
Last EDR Contact: 08/31/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Biennially

CA BOND EXP. PLAN: Bond Expenditure Plan
Department of Health Services developed a site-specific expenditure plan as the basis for an appropriation of
Hazardous Substance Cleanup Bond Act funds. It is not updated.
Date of Government Version: 01/01/1989
Date Data Arrived at EDR: 07/27/1994
Date Made Active in Reports: 08/02/1994
Number of Days to Update: 6

Source: Department of Health Services
Telephone: 916-255-2118
Last EDR Contact: 05/31/1994
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

UIC: UIC Listing
A listing of underground control injection wells.
Date of Government Version: 12/09/2011
Date Data Arrived at EDR: 02/29/2012
Date Made Active in Reports: 04/04/2012
Number of Days to Update: 35

Source: Deaprtment of Conservation
Telephone: 916-445-2408
Last EDR Contact: 09/19/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Varies

NPDES: NPDES Permits Listing
A listing of NPDES permits, including stormwater.
Date of Government Version: 05/21/2012
Date Data Arrived at EDR: 05/22/2012
Date Made Active in Reports: 06/21/2012
Number of Days to Update: 30

Source: State Water Resources Control Board
Telephone: 916-445-9379
Last EDR Contact: 08/20/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Quarterly

CORTESE: "Cortese" Hazardous Waste & Substances Sites List
The sites for the list are designated by the State Water Resource Control Board (LUST), the Integrated Waste
Board (SWF/LS), and the Department of Toxic Substances Control (Cal-Sites).
Date of Government Version: 04/02/2012
Date Data Arrived at EDR: 04/03/2012
Date Made Active in Reports: 06/11/2012
Number of Days to Update: 69

Source: CAL EPA/Office of Emergency Information
Telephone: 916-323-3400
Last EDR Contact: 07/02/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Quarterly

HIST CORTESE: Hazardous Waste & Substance Site List
The sites for the list are designated by the State Water Resource Control Board [LUST], the Integrated Waste Board
[SWF/LS], and the Department of Toxic Substances Control [CALSITES]. This listing is no longer updated by the
state agency.

TC3420068.1s

Page GR-21

GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING
Date of Government Version: 04/01/2001
Date Data Arrived at EDR: 01/22/2009
Date Made Active in Reports: 04/08/2009
Number of Days to Update: 76

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 01/22/2009
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

NOTIFY 65: Proposition 65 Records
Listings of all Proposition 65 incidents reported to counties by the State Water Resources Control Board and the
Regional Water Quality Control Board. This database is no longer updated by the reporting agency.
Date of Government Version: 10/21/1993
Date Data Arrived at EDR: 11/01/1993
Date Made Active in Reports: 11/19/1993
Number of Days to Update: 18

Source: State Water Resources Control Board
Telephone: 916-445-3846
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 01/07/2013
Data Release Frequency: No Update Planned

DRYCLEANERS: Cleaner Facilities
A list of drycleaner related facilities that have EPA ID numbers. These are facilities with certain SIC codes:
power laundries, family and commercial; garment pressing and cleaner’s agents; linen supply; coin-operated laundries
and cleaning; drycleaning plants, except rugs; carpet and upholster cleaning; industrial launderers; laundry and
garment services.
Date of Government Version: 01/19/2012
Date Data Arrived at EDR: 01/19/2012
Date Made Active in Reports: 02/21/2012
Number of Days to Update: 33

Source: Department of Toxic Substance Control
Telephone: 916-327-4498
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Annually

WIP: Well Investigation Program Case List
Well Investigation Program case in the San Gabriel and San Fernando Valley area.
Date of Government Version: 07/03/2009
Date Data Arrived at EDR: 07/21/2009
Date Made Active in Reports: 08/03/2009
Number of Days to Update: 13

Source: Los Angeles Water Quality Control Board
Telephone: 213-576-6726
Last EDR Contact: 06/27/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Varies

ENF: Enforcement Action Listing
A listing of Water Board Enforcement Actions. Formal is everything except Oral/Verbal Communication, Notice of
Violation, Expedited Payment Letter, and Staff Enforcement Letter.
Date of Government Version: 08/15/2011
Date Data Arrived at EDR: 08/23/2011
Date Made Active in Reports: 10/03/2011
Number of Days to Update: 41

Source: State Water Resoruces Control Board
Telephone: 916-445-9379
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

HAZNET: Facility and Manifest Data
Facility and Manifest Data. The data is extracted from the copies of hazardous waste manifests received each year
by the DTSC. The annual volume of manifests is typically 700,000 - 1,000,000 annually, representing approximately
350,000 - 500,000 shipments. Data are from the manifests submitted without correction, and therefore many contain
some invalid values for data elements such as generator ID, TSD ID, waste category, and disposal method.
Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 06/22/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 14

Source: California Environmental Protection Agency
Telephone: 916-255-1136
Last EDR Contact: 07/16/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Annually
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EMI: Emissions Inventory Data
Toxics and criteria pollutant emissions data collected by the ARB and local air pollution agencies.
Date of Government Version: 12/31/2008
Date Data Arrived at EDR: 09/29/2010
Date Made Active in Reports: 10/18/2010
Number of Days to Update: 19

Source: California Air Resources Board
Telephone: 916-322-2990
Last EDR Contact: 06/29/2012
Next Scheduled EDR Contact: 10/08/2012
Data Release Frequency: Varies

INDIAN RESERV: Indian Reservations
This map layer portrays Indian administered lands of the United States that have any area equal to or greater
than 640 acres.
Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 12/08/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 34

Source: USGS
Telephone: 202-208-3710
Last EDR Contact: 07/19/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Semi-Annually

SCRD DRYCLEANERS: State Coalition for Remediation of Drycleaners Listing
The State Coalition for Remediation of Drycleaners was established in 1998, with support from the U.S. EPA Office
of Superfund Remediation and Technology Innovation. It is comprised of representatives of states with established
drycleaner remediation programs. Currently the member states are Alabama, Connecticut, Florida, Illinois, Kansas,
Minnesota, Missouri, North Carolina, Oregon, South Carolina, Tennessee, Texas, and Wisconsin.
Date of Government Version: 03/07/2011
Date Data Arrived at EDR: 03/09/2011
Date Made Active in Reports: 05/02/2011
Number of Days to Update: 54

Source: Environmental Protection Agency
Telephone: 615-532-8599
Last EDR Contact: 07/19/2012
Next Scheduled EDR Contact: 11/05/2012
Data Release Frequency: Varies

US FIN ASSUR: Financial Assurance Information
All owners and operators of facilities that treat, store, or dispose of hazardous waste are required to provide
proof that they will have sufficient funds to pay for the clean up, closure, and post-closure care of their facilities.
Date of Government Version: 05/24/2012
Date Data Arrived at EDR: 06/05/2012
Date Made Active in Reports: 06/14/2012
Number of Days to Update: 9

Source: Environmental Protection Agency
Telephone: 202-566-1917
Last EDR Contact: 08/14/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Quarterly

EPA WATCH LIST: EPA WATCH LIST
EPA maintains a "Watch List" to facilitate dialogue between EPA, state and local environmental agencies on enforcement
matters relating to facilities with alleged violations identified as either significant or high priority. Being
on the Watch List does not mean that the facility has actually violated the law only that an investigation by
EPA or a state or local environmental agency has led those organizations to allege that an unproven violation
has in fact occurred. Being on the Watch List does not represent a higher level of concern regarding the alleged
violations that were detected, but instead indicates cases requiring additional dialogue between EPA, state and
local agencies - primarily because of the length of time the alleged violation has gone unaddressed or unresolved.
Date of Government Version: 07/31/2012
Date Data Arrived at EDR: 08/13/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 36

Source: Environmental Protection Agency
Telephone: 617-520-3000
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

PRP: Potentially Responsible Parties
A listing of verified Potentially Responsible Parties
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Date of Government Version: 02/27/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/15/2012
Number of Days to Update: 41

Source: EPA
Telephone: 202-564-6023
Last EDR Contact: 07/02/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Quarterly

FEDLAND: Federal and Indian Lands
Federally and Indian administrated lands of the United States. Lands included are administrated by: Army Corps
of Engineers, Bureau of Reclamation, National Wild and Scenic River, National Wildlife Refuge, Public Domain Land,
Wilderness, Wilderness Study Area, Wildlife Management Area, Bureau of Indian Affairs, Bureau of Land Management,
Department of Justice, Forest Service, Fish and Wildlife Service, National Park Service.
Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 02/06/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 339

Source: U.S. Geological Survey
Telephone: 888-275-8747
Last EDR Contact: 07/19/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: N/A

2020 COR ACTION: 2020 Corrective Action Program List
The EPA has set ambitious goals for the RCRA Corrective Action program by creating the 2020 Corrective Action
Universe. This RCRA cleanup baseline includes facilities expected to need corrective action. The 2020 universe
contains a wide variety of sites. Some properties are heavily contaminated while others were contaminated but
have since been cleaned up. Still others have not been fully investigated yet, and may require little or no remediation.
Inclusion in the 2020 Universe does not necessarily imply failure on the part of a facility to meet its RCRA obligations.
Date of Government Version: 11/11/2011
Date Data Arrived at EDR: 05/18/2012
Date Made Active in Reports: 05/25/2012
Number of Days to Update: 7

Source: Environmental Protection Agency
Telephone: 703-308-4044
Last EDR Contact: 08/16/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Varies

FINANCIAL ASSURANCE 1: Financial Assurance Information Listing
Financial Assurance information
Date of Government Version: 03/01/2007
Date Data Arrived at EDR: 06/01/2007
Date Made Active in Reports: 06/29/2007
Number of Days to Update: 28

Source: Department of Toxic Substances Control
Telephone: 916-255-3628
Last EDR Contact: 08/03/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

FINANCIAL ASSURANCE 2: Financial Assurance Information Listing
A listing of financial assurance information for solid waste facilities. Financial assurance is intended to ensure
that resources are available to pay for the cost of closure, post-closure care, and corrective measures if the
owner or operator of a regulated facility is unable or unwilling to pay.
Date of Government Version: 05/23/2012
Date Data Arrived at EDR: 05/24/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 43

Source: California Integrated Waste Management Board
Telephone: 916-341-6066
Last EDR Contact: 08/14/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Varies

HWP: EnviroStor Permitted Facilities Listing
Detailed information on permitted hazardous waste facilities and corrective action ("cleanups") tracked in EnviroStor.
Date of Government Version: 05/31/2012
Date Data Arrived at EDR: 06/01/2012
Date Made Active in Reports: 07/31/2012
Number of Days to Update: 60

Source: Department of Toxic Substances Control
Telephone: 916-323-3400
Last EDR Contact: 08/28/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Quarterly
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HWT: Registered Hazardous Waste Transporter Database
A listing of hazardous waste transporters. In California, unless specifically exempted, it is unlawful for any
person to transport hazardous wastes unless the person holds a valid registration issued by DTSC. A hazardous
waste transporter registration is valid for one year and is assigned a unique registration number.
Date of Government Version: 07/16/2012
Date Data Arrived at EDR: 07/17/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 51

Source: Department of Toxic Substances Control
Telephone: 916-440-7145
Last EDR Contact: 07/17/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Quarterly

COAL ASH EPA: Coal Combustion Residues Surface Impoundments List
A listing of coal combustion residues surface impoundments with high hazard potential ratings.
Date of Government Version: 08/17/2010
Date Data Arrived at EDR: 01/03/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 77

Source: Environmental Protection Agency
Telephone: N/A
Last EDR Contact: 09/14/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Varies

COAL ASH DOE: Sleam-Electric Plan Operation Data
A listing of power plants that store ash in surface ponds.
Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 08/07/2009
Date Made Active in Reports: 10/22/2009
Number of Days to Update: 76

Source: Department of Energy
Telephone: 202-586-8719
Last EDR Contact: 07/16/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Varies

MWMP: Medical Waste Management Program Listing
The Medical Waste Management Program (MWMP) ensures the proper handling and disposal of medical waste by permitting
and inspecting medical waste Offsite Treatment Facilities (PDF) and Transfer Stations (PDF) throughout the
state. MWMP also oversees all Medical Waste Transporters.
Date of Government Version: 06/01/2012
Date Data Arrived at EDR: 06/12/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 24

Source: Department of Public Health
Telephone: 916-558-1784
Last EDR Contact: 09/10/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Varies

PCB TRANSFORMER: PCB Transformer Registration Database
The database of PCB transformer registrations that includes all PCB registration submittals.
Date of Government Version: 02/01/2011
Date Data Arrived at EDR: 10/19/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 83

Source: Environmental Protection Agency
Telephone: 202-566-0517
Last EDR Contact: 08/03/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

PROC: Certified Processors Database
A listing of certified processors.
Date of Government Version: 06/11/2012
Date Data Arrived at EDR: 06/14/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 22

Source: Department of Conservation
Telephone: 916-323-3836
Last EDR Contact: 09/19/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly
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EDR PROPRIETARY RECORDS
EDR Proprietary Records
Manufactured Gas Plants: EDR Proprietary Manufactured Gas Plants
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR’s researchers. Manufactured gas sites were used in the United States from the 1800’s to 1950’s
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production,
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds
are potentially hazardous to human health and the environment. The byproduct from this process was frequently
disposed of directly at the plant site and can remain or spread slowly, serving as a continuous source of soil
and groundwater contamination.
Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source: EDR, Inc.
Telephone: N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

EDR Historical Auto Stations: EDR Proprietary Historic Gas Stations
EDR has searched selected national collections of business directories and has collected listings of potential
gas station/filling station/service station sites that were available to EDR researchers. EDR’s review was limited
to those categories of sources that might, in EDR’s opinion, include gas station/filling station/service station
establishments. The categories reviewed included, but were not limited to gas, gas station, gasoline station,
filling station, auto, automobile repair, auto service station, service station, etc.
Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source: EDR, Inc.
Telephone: N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

EDR Historical Cleaners: EDR Proprietary Historic Dry Cleaners
EDR has searched selected national collections of business directories and has collected listings of potential
dry cleaner sites that were available to EDR researchers. EDR’s review was limited to those categories of sources
that might, in EDR’s opinion, include dry cleaning establishments. The categories reviewed included, but were
not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash & dry etc.
Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source: EDR, Inc.
Telephone: N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

COUNTY RECORDS

ALAMEDA COUNTY:
Contaminated Sites
A listing of contaminated sites overseen by the Toxic Release Program (oil and groundwater contamination from
chemical releases and spills) and the Leaking Underground Storage Tank Program (soil and ground water contamination
from leaking petroleum USTs).
Date of Government Version: 04/03/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/08/2012
Number of Days to Update: 34

Source: Alameda County Environmental Health Services
Telephone: 510-567-6700
Last EDR Contact: 06/27/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Semi-Annually
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Underground Tanks
Underground storage tank sites located in Alameda county.
Date of Government Version: 04/03/2012
Date Data Arrived at EDR: 04/04/2012
Date Made Active in Reports: 05/08/2012
Number of Days to Update: 34

Source: Alameda County Environmental Health Services
Telephone: 510-567-6700
Last EDR Contact: 06/27/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Semi-Annually

CONTRA COSTA COUNTY:
Site List
List includes sites from the underground tank, hazardous waste generator and business plan/2185 programs.
Date of Government Version: 06/13/2012
Date Data Arrived at EDR: 06/14/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 22

Source: Contra Costa Health Services Department
Telephone: 925-646-2286
Last EDR Contact: 08/06/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Semi-Annually

KERN COUNTY:
Underground Storage Tank Sites & Tank Listing
Kern County Sites and Tanks Listing.
Date of Government Version: 08/31/2010
Date Data Arrived at EDR: 09/01/2010
Date Made Active in Reports: 09/30/2010
Number of Days to Update: 29

Source: Kern County Environment Health Services Department
Telephone: 661-862-8700
Last EDR Contact: 08/16/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

LOS ANGELES COUNTY:
San Gabriel Valley Areas of Concern
San Gabriel Valley areas where VOC contamination is at or above the MCL as designated by region 9 EPA office.
Date of Government Version: 03/30/2009
Date Data Arrived at EDR: 03/31/2009
Date Made Active in Reports: 10/23/2009
Number of Days to Update: 206

Source: EPA Region 9
Telephone: 415-972-3178
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 01/07/2013
Data Release Frequency: No Update Planned

HMS: Street Number List
Industrial Waste and Underground Storage Tank Sites.
Date of Government Version: 03/29/2012
Date Data Arrived at EDR: 05/29/2012
Date Made Active in Reports: 06/21/2012
Number of Days to Update: 23

Source: Department of Public Works
Telephone: 626-458-3517
Last EDR Contact: 07/16/2012
Next Scheduled EDR Contact: 10/26/2012
Data Release Frequency: Semi-Annually

List of Solid Waste Facilities
Solid Waste Facilities in Los Angeles County.
Date of Government Version: 07/23/2012
Date Data Arrived at EDR: 07/26/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 42

Source: La County Department of Public Works
Telephone: 818-458-5185
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/05/2012
Data Release Frequency: Varies
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City of Los Angeles Landfills
Landfills owned and maintained by the City of Los Angeles.
Date of Government Version: 03/05/2009
Date Data Arrived at EDR: 03/10/2009
Date Made Active in Reports: 04/08/2009
Number of Days to Update: 29

Source: Engineering & Construction Division
Telephone: 213-473-7869
Last EDR Contact: 09/13/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Varies

Site Mitigation List
Industrial sites that have had some sort of spill or complaint.
Date of Government Version: 12/29/2011
Date Data Arrived at EDR: 02/02/2012
Date Made Active in Reports: 02/21/2012
Number of Days to Update: 19

Source: Community Health Services
Telephone: 323-890-7806
Last EDR Contact: 07/17/2012
Next Scheduled EDR Contact: 11/05/2012
Data Release Frequency: Annually

City of El Segundo Underground Storage Tank
Underground storage tank sites located in El Segundo city.
Date of Government Version: 07/24/2012
Date Data Arrived at EDR: 07/27/2012
Date Made Active in Reports: 09/14/2012
Number of Days to Update: 49

Source: City of El Segundo Fire Department
Telephone: 310-524-2236
Last EDR Contact: 07/17/2012
Next Scheduled EDR Contact: 11/05/2012
Data Release Frequency: Semi-Annually

City of Long Beach Underground Storage Tank
Underground storage tank sites located in the city of Long Beach.
Date of Government Version: 03/28/2003
Date Data Arrived at EDR: 10/23/2003
Date Made Active in Reports: 11/26/2003
Number of Days to Update: 34

Source: City of Long Beach Fire Department
Telephone: 562-570-2563
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Annually

City of Torrance Underground Storage Tank
Underground storage tank sites located in the city of Torrance.
Date of Government Version: 07/12/2012
Date Data Arrived at EDR: 07/23/2012
Date Made Active in Reports: 08/02/2012
Number of Days to Update: 10

Source: City of Torrance Fire Department
Telephone: 310-618-2973
Last EDR Contact: 07/12/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Semi-Annually

MARIN COUNTY:
Underground Storage Tank Sites
Currently permitted USTs in Marin County.
Date of Government Version: 07/24/2012
Date Data Arrived at EDR: 07/31/2012
Date Made Active in Reports: 09/14/2012
Number of Days to Update: 45

Source: Public Works Department Waste Management
Telephone: 415-499-6647
Last EDR Contact: 07/23/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Semi-Annually

NAPA COUNTY:
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Sites With Reported Contamination
A listing of leaking underground storage tank sites located in Napa county.
Date of Government Version: 12/05/2011
Date Data Arrived at EDR: 12/06/2011
Date Made Active in Reports: 02/07/2012
Number of Days to Update: 63

Source: Napa County Department of Environmental Management
Telephone: 707-253-4269
Last EDR Contact: 08/29/2012
Next Scheduled EDR Contact: 12/17/2012
Data Release Frequency: No Update Planned

Closed and Operating Underground Storage Tank Sites
Underground storage tank sites located in Napa county.
Date of Government Version: 01/15/2008
Date Data Arrived at EDR: 01/16/2008
Date Made Active in Reports: 02/08/2008
Number of Days to Update: 23

Source: Napa County Department of Environmental Management
Telephone: 707-253-4269
Last EDR Contact: 12/05/2012
Next Scheduled EDR Contact: 12/17/2012
Data Release Frequency: No Update Planned

ORANGE COUNTY:
List of Industrial Site Cleanups
Petroleum and non-petroleum spills.
Date of Government Version: 08/02/2012
Date Data Arrived at EDR: 08/13/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 24

Source: Health Care Agency
Telephone: 714-834-3446
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Annually

List of Underground Storage Tank Cleanups
Orange County Underground Storage Tank Cleanups (LUST).
Date of Government Version: 08/02/2012
Date Data Arrived at EDR: 08/13/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 24

Source: Health Care Agency
Telephone: 714-834-3446
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

List of Underground Storage Tank Facilities
Orange County Underground Storage Tank Facilities (UST).
Date of Government Version: 08/02/2012
Date Data Arrived at EDR: 08/13/2012
Date Made Active in Reports: 09/14/2012
Number of Days to Update: 32

Source: Health Care Agency
Telephone: 714-834-3446
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

PLACER COUNTY:
Master List of Facilities
List includes aboveground tanks, underground tanks and cleanup sites.
Date of Government Version: 06/12/2012
Date Data Arrived at EDR: 06/13/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 23

Source: Placer County Health and Human Services
Telephone: 530-889-7312
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Semi-Annually

RIVERSIDE COUNTY:
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Listing of Underground Tank Cleanup Sites
Riverside County Underground Storage Tank Cleanup Sites (LUST).
Date of Government Version: 07/18/2012
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 49

Source: Department of Environmental Health
Telephone: 951-358-5055
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 01/07/2013
Data Release Frequency: Quarterly

Underground Storage Tank Tank List
Underground storage tank sites located in Riverside county.
Date of Government Version: 07/18/2012
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 08/06/2012
Number of Days to Update: 18

Source: Department of Environmental Health
Telephone: 951-358-5055
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 01/07/2013
Data Release Frequency: Quarterly

SACRAMENTO COUNTY:
Toxic Site Clean-Up List
List of sites where unauthorized releases of potentially hazardous materials have occurred.
Date of Government Version: 02/07/2012
Date Data Arrived at EDR: 04/16/2012
Date Made Active in Reports: 05/08/2012
Number of Days to Update: 22

Source: Sacramento County Environmental Management
Telephone: 916-875-8406
Last EDR Contact: 07/13/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Quarterly

Master Hazardous Materials Facility List
Any business that has hazardous materials on site - hazardous material storage sites, underground storage tanks,
waste generators.
Date of Government Version: 02/02/2012
Date Data Arrived at EDR: 04/17/2012
Date Made Active in Reports: 05/08/2012
Number of Days to Update: 21

Source: Sacramento County Environmental Management
Telephone: 916-875-8406
Last EDR Contact: 07/13/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Quarterly

SAN BERNARDINO COUNTY:
Hazardous Material Permits
This listing includes underground storage tanks, medical waste handlers/generators, hazardous materials handlers,
hazardous waste generators, and waste oil generators/handlers.
Date of Government Version: 05/30/2012
Date Data Arrived at EDR: 05/31/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 36

Source: San Bernardino County Fire Department Hazardous Materials Division
Telephone: 909-387-3041
Last EDR Contact: 08/13/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

SAN DIEGO COUNTY:
Hazardous Materials Management Division Database
The database includes: HE58 - This report contains the business name, site address, business phone number, establishment
’H’ permit number, type of permit, and the business status. HE17 - In addition to providing the same information
provided in the HE58 listing, HE17 provides inspection dates, violations received by the establishment, hazardous
waste generated, the quantity, method of storage, treatment/disposal of waste and the hauler, and information
on underground storage tanks. Unauthorized Release List - Includes a summary of environmental contamination cases
in San Diego County (underground tank cases, non-tank cases, groundwater contamination, and soil contamination
are included.)
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Date of Government Version: 09/09/2010
Date Data Arrived at EDR: 09/15/2010
Date Made Active in Reports: 09/29/2010
Number of Days to Update: 14

Source: Hazardous Materials Management Division
Telephone: 619-338-2268
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Quarterly

Solid Waste Facilities
San Diego County Solid Waste Facilities.
Date of Government Version: 10/31/2011
Date Data Arrived at EDR: 11/04/2011
Date Made Active in Reports: 12/13/2011
Number of Days to Update: 39

Source: Department of Health Services
Telephone: 619-338-2209
Last EDR Contact: 07/26/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Varies

Environmental Case Listing
The listing contains all underground tank release cases and projects pertaining to properties contaminated with
hazardous substances that are actively under review by the Site Assessment and Mitigation Program.
Date of Government Version: 03/23/2010
Date Data Arrived at EDR: 06/15/2010
Date Made Active in Reports: 07/09/2010
Number of Days to Update: 24

Source: San Diego County Department of Environmental Health
Telephone: 619-338-2371
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: No Update Planned

SAN FRANCISCO COUNTY:
Local Oversite Facilities
A listing of leaking underground storage tank sites located in San Francisco county.
Date of Government Version: 09/19/2008
Date Data Arrived at EDR: 09/19/2008
Date Made Active in Reports: 09/29/2008
Number of Days to Update: 10

Source: Department Of Public Health San Francisco County
Telephone: 415-252-3920
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

Underground Storage Tank Information
Underground storage tank sites located in San Francisco county.
Date of Government Version: 11/29/2010
Date Data Arrived at EDR: 03/10/2011
Date Made Active in Reports: 03/15/2011
Number of Days to Update: 5

Source: Department of Public Health
Telephone: 415-252-3920
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Quarterly

SAN JOAQUIN COUNTY:
San Joaquin Co. UST
A listing of underground storage tank locations in San Joaquin county.
Date of Government Version: 06/25/2012
Date Data Arrived at EDR: 06/27/2012
Date Made Active in Reports: 07/31/2012
Number of Days to Update: 34

Source: Environmental Health Department
Telephone: N/A
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 01/07/2013
Data Release Frequency: Semi-Annually

SAN MATEO COUNTY:
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Business Inventory
List includes Hazardous Materials Business Plan, hazardous waste generators, and underground storage tanks.
Date of Government Version: 07/09/2012
Date Data Arrived at EDR: 07/16/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 52

Source: San Mateo County Environmental Health Services Division
Telephone: 650-363-1921
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Annually

Fuel Leak List
A listing of leaking underground storage tank sites located in San Mateo county.
Date of Government Version: 06/19/2012
Date Data Arrived at EDR: 06/20/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 16

Source: San Mateo County Environmental Health Services Division
Telephone: 650-363-1921
Last EDR Contact: 09/13/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Semi-Annually

SANTA CLARA COUNTY:
HIST LUST - Fuel Leak Site Activity Report
A listing of open and closed leaking underground storage tanks. This listing is no longer updated by the county.
Leaking underground storage tanks are now handled by the Department of Environmental Health.
Date of Government Version: 03/29/2005
Date Data Arrived at EDR: 03/30/2005
Date Made Active in Reports: 04/21/2005
Number of Days to Update: 22

Source: Santa Clara Valley Water District
Telephone: 408-265-2600
Last EDR Contact: 03/23/2009
Next Scheduled EDR Contact: 06/22/2009
Data Release Frequency: No Update Planned

LOP Listing
A listing of leaking underground storage tanks located in Santa Clara county.
Date of Government Version: 06/04/2012
Date Data Arrived at EDR: 06/08/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 28

Source: Department of Environmental Health
Telephone: 408-918-3417
Last EDR Contact: 09/04/2012
Next Scheduled EDR Contact: 12/17/2012
Data Release Frequency: Annually

Hazardous Material Facilities
Hazardous material facilities, including underground storage tank sites.
Date of Government Version: 05/15/2012
Date Data Arrived at EDR: 05/15/2012
Date Made Active in Reports: 05/25/2012
Number of Days to Update: 10

Source: City of San Jose Fire Department
Telephone: 408-535-7694
Last EDR Contact: 08/07/2012
Next Scheduled EDR Contact: 11/26/2012
Data Release Frequency: Annually

SOLANO COUNTY:
Leaking Underground Storage Tanks
A listing of leaking underground storage tank sites located in Solano county.
Date of Government Version: 06/18/2012
Date Data Arrived at EDR: 06/21/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 15

Source: Solano County Department of Environmental Management
Telephone: 707-784-6770
Last EDR Contact: 09/13/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly
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Underground Storage Tanks
Underground storage tank sites located in Solano county.
Date of Government Version: 06/18/2012
Date Data Arrived at EDR: 06/22/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 14

Source: Solano County Department of Environmental Management
Telephone: 707-784-6770
Last EDR Contact: 09/13/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly

SONOMA COUNTY:
Leaking Underground Storage Tank Sites
A listing of leaking underground storage tank sites located in Sonoma county.
Date of Government Version: 03/31/2012
Date Data Arrived at EDR: 06/29/2012
Date Made Active in Reports: 08/09/2012
Number of Days to Update: 41

Source: Department of Health Services
Telephone: 707-565-6565
Last EDR Contact: 06/27/2012
Next Scheduled EDR Contact: 10/15/2012
Data Release Frequency: Quarterly

SUTTER COUNTY:
Underground Storage Tanks
Underground storage tank sites located in Sutter county.
Date of Government Version: 06/11/2012
Date Data Arrived at EDR: 06/12/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 24

Source: Sutter County Department of Agriculture
Telephone: 530-822-7500
Last EDR Contact: 09/05/2012
Next Scheduled EDR Contact: 12/24/2012
Data Release Frequency: Semi-Annually

VENTURA COUNTY:
Business Plan, Hazardous Waste Producers, and Operating Underground Tanks
The BWT list indicates by site address whether the Environmental Health Division has Business Plan (B), Waste
Producer (W), and/or Underground Tank (T) information.
Date of Government Version: 03/30/2012
Date Data Arrived at EDR: 05/25/2012
Date Made Active in Reports: 07/06/2012
Number of Days to Update: 42

Source: Ventura County Environmental Health Division
Telephone: 805-654-2813
Last EDR Contact: 08/24/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Quarterly

Inventory of Illegal Abandoned and Inactive Sites
Ventura County Inventory of Closed, Illegal Abandoned, and Inactive Sites.
Date of Government Version: 12/01/2011
Date Data Arrived at EDR: 12/01/2011
Date Made Active in Reports: 01/19/2012
Number of Days to Update: 49

Source: Environmental Health Division
Telephone: 805-654-2813
Last EDR Contact: 07/03/2012
Next Scheduled EDR Contact: 10/22/2012
Data Release Frequency: Annually

Listing of Underground Tank Cleanup Sites
Ventura County Underground Storage Tank Cleanup Sites (LUST).
Date of Government Version: 05/29/2008
Date Data Arrived at EDR: 06/24/2008
Date Made Active in Reports: 07/31/2008
Number of Days to Update: 37

Source: Environmental Health Division
Telephone: 805-654-2813
Last EDR Contact: 08/14/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Quarterly
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Medical Waste Program List
To protect public health and safety and the environment from potential exposure to disease causing agents, the
Environmental Health Division Medical Waste Program regulates the generation, handling, storage, treatment and
disposal of medical waste throughout the County.
Date of Government Version: 06/28/2012
Date Data Arrived at EDR: 08/02/2012
Date Made Active in Reports: 09/06/2012
Number of Days to Update: 35

Source: Ventura County Resource Management Agency
Telephone: 805-654-2813
Last EDR Contact: 07/30/2012
Next Scheduled EDR Contact: 11/12/2012
Data Release Frequency: Quarterly

Underground Tank Closed Sites List
Ventura County Operating Underground Storage Tank Sites (UST)/Underground Tank Closed Sites List.
Date of Government Version: 06/27/2012
Date Data Arrived at EDR: 06/29/2012
Date Made Active in Reports: 07/31/2012
Number of Days to Update: 32

Source: Environmental Health Division
Telephone: 805-654-2813
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Quarterly

YOLO COUNTY:
Underground Storage Tank Comprehensive Facility Report
Underground storage tank sites located in Yolo county.
Date of Government Version: 06/29/2012
Date Data Arrived at EDR: 07/09/2012
Date Made Active in Reports: 08/02/2012
Number of Days to Update: 24

Source: Yolo County Department of Health
Telephone: 530-666-8646
Last EDR Contact: 09/24/2012
Next Scheduled EDR Contact: 01/07/2013
Data Release Frequency: Annually

OTHER DATABASE(S)
Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete. For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included. Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.
CT MANIFEST: Hazardous Waste Manifest Data
Facility and manifest data. Manifest is a document that lists and tracks hazardous waste from the generator through
transporters to a tsd facility.
Date of Government Version: 08/20/2012
Date Data Arrived at EDR: 08/20/2012
Date Made Active in Reports: 09/20/2012
Number of Days to Update: 31

Source: Department of Energy & Environmental Protection
Telephone: 860-424-3375
Last EDR Contact: 08/20/2012
Next Scheduled EDR Contact: 12/03/2012
Data Release Frequency: Annually

NJ MANIFEST: Manifest Information
Hazardous waste manifest information.
Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 08/28/2012
Number of Days to Update: 40

Source: Department of Environmental Protection
Telephone: N/A
Last EDR Contact: 07/19/2012
Next Scheduled EDR Contact: 10/29/2012
Data Release Frequency: Annually
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NY MANIFEST: Facility and Manifest Data
Manifest is a document that lists and tracks hazardous waste from the generator through transporters to a TSD
facility.
Date of Government Version: 05/01/2012
Date Data Arrived at EDR: 05/09/2012
Date Made Active in Reports: 06/14/2012
Number of Days to Update: 36

Source: Department of Environmental Conservation
Telephone: 518-402-8651
Last EDR Contact: 08/09/2012
Next Scheduled EDR Contact: 11/19/2012
Data Release Frequency: Annually

PA MANIFEST: Manifest Information
Hazardous waste manifest information.
Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 07/23/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 57

Source: Department of Environmental Protection
Telephone: 717-783-8990
Last EDR Contact: 07/19/2012
Next Scheduled EDR Contact: 11/05/2012
Data Release Frequency: Annually

RI MANIFEST: Manifest information
Hazardous waste manifest information
Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 06/22/2012
Date Made Active in Reports: 07/31/2012
Number of Days to Update: 39

Source: Department of Environmental Management
Telephone: 401-222-2797
Last EDR Contact: 08/23/2012
Next Scheduled EDR Contact: 12/10/2012
Data Release Frequency: Annually

WI MANIFEST: Manifest Information
Hazardous waste manifest information.
Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 07/19/2012
Date Made Active in Reports: 09/27/2012
Number of Days to Update: 70

Source: Department of Natural Resources
Telephone: N/A
Last EDR Contact: 09/18/2012
Next Scheduled EDR Contact: 12/31/2012
Data Release Frequency: Annually

Oil/Gas Pipelines: This data was obtained by EDR from the USGS in 1994. It is referred to by USGS as GeoData Digital Line Graphs
from 1:100,000-Scale Maps. It was extracted from the transportation category including some oil, but primarily
gas pipelines.
Electric Power Transmission Line Data
Source: Rextag Strategies Corp.
Telephone: (281) 769-2247
U.S. Electric Transmission and Power Plants Systems Digital GIS Data
Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges. These sensitive receptors typically include the elderly, the sick, and children. While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.
AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.
Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.
Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING
Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States. It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.
Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States.
Daycare Centers: Licensed Facilities
Source: Department of Social Services
Telephone: 916-657-4041

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal
Emergency Management Agency (FEMA). Data depicts 100-year and 500-year flood zones as defined by FEMA.
NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR
in 2002 and 2005 from the U.S. Fish and Wildlife Service.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

STREET AND ADDRESS INFORMATION
© 2010 Tele Atlas North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.
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GEOCHECK ®- PHYSICAL SETTING SOURCE ADDENDUM

TARGET PROPERTY ADDRESS

SMUD COLLINSVILLE
COLLINSVILLE, CA
BIRDS LANDING, CA 94512
TARGET PROPERTY COORDINATES

Latitude (North):
Longitude (West):
Universal Tranverse Mercator:
UTM X (Meters):
UTM Y (Meters):
Elevation:

38.0852 - 38˚ 5’ 6.72’’
121.8326 - 121˚ 49’ 57.36’’
Zone 10
602380.2
4215705.5
73 ft. above sea level

USGS TOPOGRAPHIC MAP

Target Property Map:
Most Recent Revision:

38121-A7 ANTIOCH NORTH, CA
1978

EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in
forming an opinion about the impact of potential contaminant migration.
Assessment of the impact of contaminant migration generally has two principal investigative components:
1. Groundwater flow direction, and
2. Groundwater flow velocity.
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics
of the soil, and nearby wells. Groundwater flow velocity is generally impacted by the nature of the
geologic strata.
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW DIRECTION INFORMATION

Groundwater flow direction for a particular site is best determined by a qualified environmental professional
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
collected on nearby properties, and regional groundwater flow information (from deep aquifers).

TOPOGRAPHIC INFORMATION

Surface topography may be indicative of the direction of surficial groundwater flow. This information can be used to
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
should contamination exist on the target property, what downgradient sites might be impacted.
TARGET PROPERTY TOPOGRAPHY

General Topographic Gradient: General SSW

189

206

197

218

0

7

7

North

13

32

15

38

63

73

78

118

170

156

208

152

Elevation (ft)

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

South

106

100

73

West

206

204

187

196
126

134

115

143
78
33

46

22

35

28

32

23

Elevation (ft)

TP

East
TP

✩

Target Property Elevation: 73 ft.

0

1/2

1 Miles

Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified.
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

HYDROLOGIC INFORMATION

Surface water can act as a hydrologic barrier to groundwater flow. Such hydrologic information can be used to assist
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways
and bodies of water).
FEMA FLOOD ZONE

FEMA Flood
Electronic Data
YES - refer to the Overview Map and Detail Map

Target Property County
SOLANO, CA
Flood Plain Panel at Target Property:

06095C - FEMA DFIRM Flood data

Additional Panels in search area:

0602620665C - FEMA Q3 Flood data

NATIONAL WETLAND INVENTORY

NWI Electronic
Data Coverage
YES - refer to the Overview Map and Detail Map

NWI Quad at Target Property
ANTIOCH NORTH

HYDROGEOLOGIC INFORMATION

Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
of groundwater flow direction in the immediate area. Such hydrogeologic information can be used to assist the
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.
Site-Specific Hydrogeological Data*:

Search Radius:
Status:

1.25 miles
Not found

AQUIFLOW®
Search Radius: 1.000 Mile.
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
hydrogeologically, and the depth to water table.
MAP ID
Not Reported

LOCATION
FROM TP

GENERAL DIRECTION
GROUNDWATER FLOW

* ©1996 Site−specific hydrogeological data gathered by CERCLIS Alerts, Inc., Bainbridge Island, WA. All rights reserved. All of the information and opinions presented are those of the cited EPA report(s), which were completed under
a Comprehensive Environmental Response Compensation and Liability Information System (CERCLIS) investigation.
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW VELOCITY INFORMATION

Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.

GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

Geologic information can be used by the environmental professional in forming an opinion about the relative speed
at which contaminant migration may be occurring.
ROCK STRATIGRAPHIC UNIT

Era:
System:
Series:
Code:

GEOLOGIC AGE IDENTIFICATION

Cenozoic
Category:
Quaternary
Quaternary
Q
(decoded above as Era, System & Series)

Stratifed Sequence

Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Map, USGS Digital Data Series DDS - 11 (1994).

TC3420068.1s Page A-4

2

2

1

0

EDR Inc.

1/16

1/8

1/4 Miles

GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
in a landscape. The following information is based on Soil Conservation Service SSURGO data.

Soil Map ID: 1
Soil Component Name:

Diablo

Soil Surface Texture:

clay

Hydrologic Group:

Class D - Very slow infiltration rates. Soils are clayey, have a high
water table, or are shallow to an impervious layer.

Soil Drainage Class:

Well drained

Hydric Status: Not hydric
Corrosion Potential - Uncoated Steel: High
Depth to Bedrock Min:

> 0 inches

Depth to Watertable Min:

> 0 inches
Soil Layer Information

Boundary

Classification

Layer

Upper

Lower

Soil Texture Class AASHTO Group

1

0 inches

29 inches

clay

2

29 inches

40 inches

silty clay

3

40 inches

44 inches

weathered
bedrock

Silt-Clay
Materials (more
than 35 pct.
passing No.
200), Clayey
Soils.
Silt-Clay
Materials (more
than 35 pct.
passing No.
200), Clayey
Soils.
Silt-Clay
Materials (more
than 35 pct.
passing No.
200), Clayey
Soils.

Unified Soil

Saturated
hydraulic
conductivity Soil Reaction
micro m/sec (pH)

Not reported

Max:
Min:

Max: Min:

Not reported

Max:
Min:

Max: Min:

Not reported

Max:
Min:

Max: Min:
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Soil Map ID: 2
Soil Component Name:

Diablo

Soil Surface Texture:

clay

Hydrologic Group:

Class D - Very slow infiltration rates. Soils are clayey, have a high
water table, or are shallow to an impervious layer.

Soil Drainage Class:

Well drained

Hydric Status: Not hydric
Corrosion Potential - Uncoated Steel: High
Depth to Bedrock Min:

> 0 inches

Depth to Watertable Min:

> 0 inches
Soil Layer Information

Boundary

Classification

Layer

Upper

Lower

Soil Texture Class AASHTO Group

1

0 inches

25 inches

clay

2

25 inches

40 inches

silty clay

3

40 inches

44 inches

weathered
bedrock

Silt-Clay
Materials (more
than 35 pct.
passing No.
200), Clayey
Soils.
Silt-Clay
Materials (more
than 35 pct.
passing No.
200), Clayey
Soils.
Silt-Clay
Materials (more
than 35 pct.
passing No.
200), Clayey
Soils.

Unified Soil

Saturated
hydraulic
conductivity Soil Reaction
micro m/sec (pH)

Not reported

Max:
Min:

Max: Min:

Not reported

Max:
Min:

Max: Min:

Not reported

Max:
Min:

Max: Min:

LOCAL / REGIONAL WATER AGENCY RECORDS

EDR Local/Regional Water Agency records provide water well information to assist the environmental
professional in assessing sources that may impact ground water flow direction, and in forming an
opinion about the impact of contaminant migration on nearby drinking water wells.
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WELL SEARCH DISTANCE INFORMATION
DATABASE

SEARCH DISTANCE (miles)

Federal USGS
Federal FRDS PWS
State Database

2.000
Nearest PWS within 2.000 miles
2.000

FEDERAL USGS WELL INFORMATION
MAP ID
3

WELL ID

LOCATION
FROM TP

USGS3227653

1 - 2 Miles WNW

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION
MAP ID

WELL ID

LOCATION
FROM TP

No PWS System Found
Note: PWS System location is not always the same as well location.

STATE DATABASE WELL INFORMATION
MAP ID

1
2
4

WELL ID

LOCATION
FROM TP

3276
3277
3275

1/2 - 1 Mile South
1 - 2 Miles WSW
1 - 2 Miles WNW

OTHER STATE DATABASE INFORMATION

STATE OIL/GAS WELL INFORMATION
MAP ID
1

WELL ID

LOCATION
FROM TP

CAOG80000202958

1 - 2 Miles ENE
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GEOCHECK ® - PHYSICAL SETTING SOURCE MAP FINDINGS

Map ID
Direction
Distance
Elevation

Database

1
South
1/2 - 1 Mile
Lower

CA WELLS

Water System Information:
Prime Station Code:
03N/01E-26G01 M
FRDS Number:
4800566001
District Number:
04
Water Type:
Well/Groundwater
Source Lat/Long:
380440.0 1214950.0
Source Name:
WELL 01 - INACTIVE
System Number:
4800566
System Name:
COLLINSVILLE FISHING RESORT
Organization That Operates System:
Not Reported
Pop Served:
Unknown, Small System
Area Served:
Not Reported

User ID:
County:
Station Type:
Well Status:
Precision:

ENG
Solano
WELL/AMBNT/MUN/INTAKE
Inactive Raw
1,000 Feet (10 Seconds)

Connections:

Unknown, Small System

2
WSW
1 - 2 Miles
Lower

CA WELLS

Water System Information:
Prime Station Code:
03N/01E-27G02 M
FRDS Number:
4800511001
District Number:
04
Water Type:
Well/Groundwater
Source Lat/Long:
380440.0 1215055.0
Source Name:
WELL 01
System Number:
4800511
System Name:
COLLINSVILLE WATER WORKS
Organization That Operates System:
Not Reported
Pop Served:
30
Area Served:
Not Reported
Sample Collected:
10/04/2006
Chemical:
GROSS ALPHA

User ID:
County:
Station Type:
Well Status:
Precision:

ENG
Solano
WELL/AMBNT/MUN/INTAKE
Active Raw
1,000 Feet (10 Seconds)

Connections:

Unknown, Small System

Findings:

3.09 PCI/L

3
WNW
1 - 2 Miles
Lower
Agency cd:
Site name:
Latitude:
Longitude:
Dec lon:
Coor accr:
Dec latlong datum:
State:
Country:
Location map:

FED USGS

USGS
003N001E22F001M
380530
1215113
-121.85468053
U
NAD83
06
US
Not Reported

Site no:

380530121511301

EDR Site id:
Dec lat:
Coor meth:
Latlong datum:
District:
County:
Land net:
Map scale:

USGS3227653
38.09158525
M
NAD27
06
077
Not Reported
Not Reported

EDR ID Number
3276

3277

USGS3227653
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Altitude:
Not Reported
Altitude method:
Not Reported
Altitude accuracy:
5
Altitude datum:
Not Reported
Hydrologic:
Suisun Bay. California. Area = 644 sq.mi.
Topographic:
Not Reported
Site type:
Ground-water other than Spring Date construction:
Date inventoried:
Not Reported
Mean greenwich time offset:
Local standard time flag:
Y
Type of ground water site: Single well, other than collector or Ranney type
Aquifer Type:
Not Reported
Aquifer:
ALLUVIUM (QUATERNARY)
Well depth:
Not Reported
Hole depth:
Source of depth data:
Not Reported
Project number:
Not Reported
Real time data flag:
0
Daily flow data begin date:
Daily flow data end date:
0000-00-00
Daily flow data count:
Peak flow data begin date: 0000-00-00
Peak flow data end date:
Peak flow data count:
0
Water quality data begin date:
Water quality data end date:1972-03-21
Water quality data count:
Ground water data begin date: 0000-00-00
Ground water data end date:
Ground water data count: 0

Not Reported
PST

Not Reported

0000-00-00
0
0000-00-00
1971-01-25
17
0000-00-00

Ground-water levels, Number of Measurements: 0

4
WNW
1 - 2 Miles
Lower

CA WELLS

Water System Information:
Prime Station Code:
03N/01E-22F04 M
FRDS Number:
4800574001
District Number:
04
Water Type:
Well/Groundwater
Source Lat/Long:
380530.0 1215120.0
Source Name:
WELL 01
System Number:
4800574
System Name:
DANA RANCH
Organization That Operates System:
Not Reported
Pop Served:
35
Area Served:
Not Reported
Sample Collected:
08/01/2011
Chemical:
SPECIFIC CONDUCTANCE

User ID:
County:
Station Type:
Well Status:
Precision:

ENG
Solano
WELL/AMBNT/MUN/INTAKE
Active Raw
1,000 Feet (10 Seconds)

Connections:

Unknown, Small System

Findings:

1300. US

Sample Collected:
Chemical:

08/01/2011
PH, LABORATORY

Findings:

7.8

Sample Collected:
Chemical:

08/01/2011
ALKALINITY (TOTAL) AS CACO3

Findings:

390. MG/L

Sample Collected:
Chemical:

08/01/2011
BICARBONATE ALKALINITY

Findings:

360. MG/L

3275
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Sample Collected:
Chemical:

08/01/2011
CARBONATE ALKALINITY

Findings:

32. MG/L

Sample Collected:
Chemical:

08/01/2011
HARDNESS (TOTAL) AS CACO3

Findings:

58. MG/L

Sample Collected:
Chemical:

08/01/2011
CALCIUM

Findings:

11. MG/L

Sample Collected:
Chemical:

08/01/2011
MAGNESIUM

Findings:

8.1 MG/L

Sample Collected:
Chemical:

08/01/2011
SODIUM

Findings:

278. MG/L

Sample Collected:
Chemical:

08/01/2011
POTASSIUM

Findings:

1.9 MG/L

Sample Collected:
Chemical:

08/01/2011
CHLORIDE

Findings:

150. MG/L

Sample Collected:
Chemical:

08/01/2011
Findings:
FLUORIDE (F) (NATURAL-SOURCE)

0.11 MG/L

Sample Collected:
Chemical:

08/01/2011
ARSENIC

Findings:

9. UG/L

Sample Collected:
Chemical:

08/01/2011
SELENIUM

Findings:

29. UG/L

Sample Collected:
Chemical:

08/01/2011
TOTAL DISSOLVED SOLIDS

Findings:

750. MG/L

Sample Collected:
Chemical:

08/01/2011
NITRATE (AS NO3)

Findings:

9.1 MG/L

Sample Collected:
Chemical:

08/01/2011
NITRATE + NITRITE (AS N)

Findings:

2000. UG/L
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Map ID
Direction
Distance

1
ENE
1 - 2 Miles
Districtnu:
Activewell:
Wellsymbol:
Operatorna:
Wellnumber:
Blmwell:
Fieldname:
Areaname:
Section :
Range:
Elevation:
Locationde:
Latitude83:
Longitude8:
Gissourcec:
Comments:
Operatorco:
Fieldcode:
Td:
Site id:

6
N
DH
D.D. Feldman Oil & Gas
1
Not Reported
Not Reported
Not Reported
19
2E
Not Reported
Not Reported
38.089819
-121.805258
HUD
Not Reported
T1800
000
7010
CAOG80000202958

Database

EDR ID Number

OIL_GAS

CAOG80000202958

Apinumber:
Well type:
Confidenti:

09500428
DG
Not Reported

Leasename:
Countyname:

Natural Gas Corp. Robbins
Solano

Township:
Basemeridi:

3N
MD

Cacountyco:
Areacode:

095
00
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RADON
AREA RADON INFORMATION
Federal EPA Radon Zone for SOLANO County: 3
Note: Zone 1 indoor average level > 4 pCi/L.
: Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
: Zone 3 indoor average level < 2 pCi/L.

Federal Area Radon Information for SOLANO COUNTY, CA
Number of sites tested: 41
Area

Average Activity

% <4 pCi/L

% 4-20 pCi/L

% >20 pCi/L

Living Area - 1st Floor
Living Area - 2nd Floor
Basement

0.993 pCi/L
Not Reported
-0.433 pCi/L

95%
Not Reported
100%

5%
Not Reported
0%

0%
Not Reported
0%
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PHYSICAL SETTING SOURCE RECORDS SEARCHED
TOPOGRAPHIC INFORMATION
USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.
Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

HYDROLOGIC INFORMATION
Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal
Emergency Management Agency (FEMA). Data depicts 100-year and 500-year flood zones as defined by FEMA.
NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR
in 2002 and 2005 from the U.S. Fish and Wildlife Service.

HYDROGEOLOGIC INFORMATION
AQUIFLOW R Information System
Source: EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION
Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).
STATSGO: State Soil Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Services
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.
SSURGO: Soil Survey Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Services (NRCS)
Telephone: 800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.
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PHYSICAL SETTING SOURCE RECORDS SEARCHED
LOCAL / REGIONAL WATER AGENCY RECORDS
FEDERAL WATER WELLS
PWS: Public Water Systems
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Public Water System data from the Federal Reporting Data System. A PWS is any water system which provides water to at
least 25 people for at least 60 days annually. PWSs provide water from wells, rivers and other sources.
PWS ENF: Public Water Systems Violation and Enforcement Data
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after
August 1995. Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).
USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.
STATE RECORDS
Water Well Database
Source: Department of Water Resources
Telephone: 916-651-9648
California Drinking Water Quality Database
Source: Department of Health Services
Telephone: 916-324-2319
The database includes all drinking water compliance and special studies monitoring for the state of California
since 1984. It consists of over 3,200,000 individual analyses along with well and water system information.

OTHER STATE DATABASE INFORMATION
California Oil and Gas Well Locations
Source: Department of Conservation
Telephone: 916-323-1779
Oil and Gas well locations in the state.

RADON
State Database: CA Radon
Source: Department of Health Services
Telephone: 916-324-2208
Radon Database for California
Area Radon Information
Source: USGS
Telephone: 703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.
EPA Radon Zones
Source: EPA
Telephone: 703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.
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PHYSICAL SETTING SOURCE RECORDS SEARCHED

OTHER
Airport Landing Facilities:
Private and public use landing facilities
Source: Federal Aviation Administration, 800-457-6656
Epicenters: World earthquake epicenters, Richter 5 or greater
Source: Department of Commerce, National Oceanic and Atmospheric Administration
California Earthquake Fault Lines:
The fault lines displayed on EDR’s Topographic map are digitized quaternary fault lines,
prepared in 1975 by the United State Geological Survey. Additional information (also from 1975) regarding activity at specific fault
lines comes from California’s Preliminary Fault Activity Map prepared by the California Division of Mines and Geology.
STREET AND ADDRESS INFORMATION
© 2010 Tele Atlas North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.
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APPENDIX D
HISTORIC RESEARCH DOCUMENTATION

AERIAL PHOTOGRAPHS

SMUD Collinsville
Collinsville, CA
Birds Landing, CA 94512
Inquiry Number: 3425729.1
October 11, 2012

The EDR Aerial Photo Decade Package

EDR Aerial Photo Decade Package
Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.
Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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TOPOGRAPHIC MAPS

SMUD Collinsville
Collinsville, CA
Birds Landing, CA 94512
Inquiry Number: 3419826.4
September 27, 2012

EDR Historical Topographic Map Report

EDR Historical Topographic Map Report
Environmental Data Resources, Inc.s (EDR) Historical Topographic Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topographic Map Report
includes a search of a collection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.
Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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SANBORN MAPS

SMUD Collinsville
Collinsville, CA
Birds Landing, CA 94512
Inquiry Number: 3419826.3
September 27, 2012

Certified Sanborn® Map Report

Certified Sanborn® Map Report
Site Name:
SMUD Collinsville
Collinsville, CA
Birds Landing, CA 94512

Client Name:
URS Corporation
2870 Gateway Oaks Drive
Sacramento, CA 95833

EDR Inquiry # 3419826.3

Contact: Tony Mindling

9/27/12

The complete Sanborn Library collection has been searched by EDR, and fire insurance maps covering the target
property location provided by URS Corporation were identified for the years listed below. The certified Sanborn Library
search results in this report can be authenticated by visiting www.edrnet.com/sanborn and entering the certification
number. Only Environmental Data Resources Inc. (EDR) is authorized to grant rights for commercial reproduction of
maps by Sanborn Library LLC, the copyright holder for the collection.

Certified Sanborn Results:
Site Name:
Address:
City, State, Zip:
Cross Street:
P.O. #
Project:
Certification #

SMUD Collinsville
Collinsville, CA
Birds Landing, CA 94512
SMUD Collinsville
SMUD Collinsville
89CE-45CF-9A4A

UNMAPPED PROPERTY
This report certifies that the complete holdings of the Sanborn
Library, LLC collection have been searched based on client
supplied target property information, and fire insurance maps
covering the target property were not found.

Sanborn® Library search results
Certification # 89CE-45CF-9A4A

The Sanborn Library includes more than 1.2 million
Sanborn fire insurance maps, which track historical
property usage in approximately 12,000 American
cities and towns. Collections searched:

Library of Congress
University Publications of America
EDR Private Collection
The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies
URS Corporation (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire insurance map
accompanying this report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon request made
directly to an EDR Account Executive, the client may be permitted to make a limited number of additional photocopies. This permission is
conditioned upon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR
IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL,
INCIDENTAL CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed by an
environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be
construed as legal advice.
Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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Solano 4 Wind Project EIR

Determination of No Hazard to Air
Navigation

Aeronautical Study No.
2018-WTW-13388-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R1
Rio Vista, CA
38-07-54.16N NAD 83
121-46-31.47W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13388-OE.

Signature Control No: 387140385-395150226
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13388-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13388-OE

Page 7 of 7

Solano 4 Wind Project EIR

Appendix G
Noise

Solano Wind Phase IV + Permits

Project-Generated Construction Source Noise Prediction Model
Road Construction

Location
Threshold*
LT-1
LT-2
LT-3
Hastings Abode

Distance to Nearest
Receiver in feet
865
775
275
1,500
1,100

Combined Predicted
Noise Level (Leq dBA)
55
55
66
47
51

Reference Emission
Noise Levels (Lmax) at 50
feet1
85
85
84
80

Assumptions:
Grader
Dozer
Dump Truck
Backhoe

Ground Type
Source Height
Receiver Height
Ground Factor

Predicted Noise Level 2
Grader
Dozer
Dump Truck
Backhoe

Usage
Factor1
0.4
0.4
0.4
0.4

Soft
8
5
0.63

Leq dBA at 50 feet2
81
81
80
76

Combined Predicted Noise Level (Leq dBA at 50 feet)
86
Sources:
Obtained from the FHWA Roadway Construction Noise Model, January 2006.

1
2

Based on the following from the Federal Transit Noise and Vibration Impact Assessment, 2006.

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold

Solano Wind Phase IV + Permits

Project-Generated Construction Source Noise Prediction Model
Turbine Foundations

Location
Threshold*
LT-1
LT-2
LT-3
Hastings Abode

Distance to Nearest
Receiver in feet
796
3900
3000
1400
1100

Combined Predicted
Noise Level (Leq dBA)
55
35
38
47
50

Reference Emission
Noise Levels (Lmax) at 50
feet1
82
85
85
85

Assumptions:
Generator
Man Lift
Concrete Mixer Truck
Crane

Ground Type
Source Height
Receiver Height
Ground Factor

Predicted Noise Level 2
Generator
Man Lift
Concrete Mixer Truck
Crane

Usage
Factor1
0.5
0.2
0.4
0.16

Soft
8
5
0.63

Leq dBA at 50 feet2
79
78
81
77

Combined Predicted Noise Level (Leq dBA at 50 feet)
85
Sources:
Obtained from the FHWA Roadway Construction Noise Model, January 2006.

1
2

Based on the following from the Federal Transit Noise and Vibration Impact Assessment, 2006.

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold

Solano Wind Phase IV + Permits

Project-Generated Construction Source Noise Prediction Model
Tower Erection

Location
Threshold*
LT-1
LT-2
LT-3
Hastings Abode

Distance to Nearest
Receiver in feet
788
3900
3000
1400
1100

Combined Predicted
Noise Level (Leq dBA)
55
35
38
47
50

Reference Emission
Noise Levels (Lmax) at 50
feet1
85
85
80
85

Assumptions:
Crane
Pneumatic Tools
Backhoe
Man Lift

Ground Type
Source Height
Receiver Height
Ground Factor

Predicted Noise Level 2
Crane
Pneumatic Tools
Backhoe
Man Lift

Usage
Factor1
0.16
0.5
0.4
0.2

Soft
8
5
0.63

Leq dBA at 50 feet2
77
82
76
78

Combined Predicted Noise Level (Leq dBA at 50 feet)
85
Sources:
Obtained from the FHWA Roadway Construction Noise Model, January 2006.

1
2

Based on the following from the Federal Transit Noise and Vibration Impact Assessment, 2006.

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold

Solano Wind Phase IV + Permits

Project-Generated Construction Source Noise Prediction Model
Underground Cabling

Location
Threshold*
LT-1
LT-2
LT-3
Hastings Abode

Distance to Nearest
Receiver in feet
613
3900
275
1400
1100

Combined Predicted
Noise Level (Leq dBA)
55
32
63
44
47

Reference Emission
Noise Levels (Lmax) at 50
feet1
85
80
55

Assumptions:
Dozer
Backhoe
Pickup Truck

Ground Type
Source Height
Receiver Height
Ground Factor

Predicted Noise Level 2
Dozer
Backhoe
Pickup Truck

Usage
Factor1
0.4
0.4
0.4

Soft
8
5
0.63

Leq dBA at 50 feet2
81
76
51

Combined Predicted Noise Level (Leq dBA at 50 feet)
82
Sources:
Obtained from the FHWA Roadway Construction Noise Model, January 2006.

1
2

Based on the following from the Federal Transit Noise and Vibration Impact Assessment, 2006.

Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)
Where: E.L. = Emission Level;
U.F.= Usage Factor;
G = Constant that accounts for topography and ground effects; and
D = Distance from source to receiver.
*Project specific threshold
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Meas
Numbe
-------------

Event
r
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Date
-------13-Mar
13-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar
14-Mar

Dat a

--19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Ti
Time
--------18:55:40
20:55:15
5:25:39
5:28:29
5:36:00
5:46:04
5:49:38
5:51:07
5:56:29
7:08:55
7:34:16
7:40:44
7:42:27
7:59:37
8:09:03
8:58:59
9:04:21
9:45:52
10:05:34
10:12:54
10:47:43
11:58:26
12:14:34
12:52:31
12:58:34
13:10:19
14:24:01
14:39:52
14:58:39
15:00:50
15:16:18
15:54:14
16:04:46
16:06:38
16:22:49
16:26:07
16:48:31
16:57:26

me of
Lmax
Duration Leq SEL
--------- --------- ------ -----18:55:41
6.2 67.3 75.2
20:55:21
17.4 96.9 109.3
5:25:40
5.1 69.6 76.7
5:28:30
5.1 69.1 76.2
5:36:01
9.2 70.9 80.6
5:46:05
5.2
70 77.2
5:49:38
5
69
76
5:51:10
8.2 70.4 79.5
5:56:30
10.2 71.9
82
7:08:56
7.2 67.5 76.1
7:34:24
22.2 68.2 81.6
7:40:45
5.7 68.4
76
7:42:29
6.5
69 77.1
7:59:39
6.1 66.5 74.3
8:09:04
6.1 73.5 81.4
8:59:00
5.8
72 79.6
9:04:23
8.7 73.9 83.3
9:45:58
12.6 78.2 89.2
10:05:41
14.9 71.9 83.6
10:12:55
7.7 67.2 76.1
10:47:47
9.8 68.7 78.6
11:58:28
8.2 70.7 79.8
12:14:36
7.2 71.6 80.2
12:52:33
7.5 75.5 84.2
12:58:48
38.7 68.6 84.5
13:10:21
9.6 69.7 79.5
14:24:03
8.3 71.9 81.1
14:39:53
9 70.2 79.7
14:58:40
6.9
69 77.4
15:00:52
7.8 73.7 82.6
15:16:19
5.5 71.7 79.1
15:54:17
12.3 67.8 78.7
16:04:46
5.2 66.9 74.1
16:06:40
7.5 73.1 81.9
16:22:55
13.2 66.2 77.4
16:26:08
5 69.6 76.7
16:48:35
7.9 69.8 78.8
16:57:26
7.1 67.6 76.1

Lmax
-----70.4
104.1
73.1
72.5
74.5
73.9
72.5
74
78.1
71
71.2
71.1
72.2
68.4
78.7
76.5
78.6
86.5
76.7
70.2
73.4
74.5
75.3
80.6
74
72.4
75.9
75.3
72.7
78.3
75.6
70.8
68.6
77.3
68.6
72.8
73.3
71.2

Peak
-----83.1
131.7
86.2
85.8
88.1
86.6
88.8
87.5
91.9
84.6
86.8
84.4
84.8
80.1
96
94.5
92.6
106.7
102.1
88.1
92.2
92.8
88.3
97.8
89.2
93.1
89.1
92.9
92.3
92.3
88.9
95.3
81.4
90.9
94.3
86.2
87.2
85.1

Uwpk
-----88.7
131.9
93.2
91.2
98.3
91.2
88.7
93.2
99.2
91.2
91.2
91.2
93.2
0
100
97.2
100
110.3
101.4
88.7
97.2
93.2
94.7
105.2
98.3
94.7
98.3
93.2
94.7
99.2
94.7
97.2
0
98.3
93.2
96
93.2
88.7

Sym
-----28.5
40.2
23.4
23.8
18.8
21.9
19.9
42.6
16.8
15.2
36.7
27
32
49.2
22.7
28.1
29.3
49.6
48
13.7
48
34.4
31.2
27.7
36.7
21.1
28.9
15.6
26.6
32.4
30.1
32.4
14.1
28.1
52.7
32
60.5
10.9

Peak
Exc
d Over
Decay Type Count loads
--------- ---0
0
0
0
0
0
6
10
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
2
0
0
0
1
0
0
0
6
0
0
0
9
0
0
0
0
0
0
0
2
0
0
0
2
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
3
0
0
0
0
0
0
0
2
0
0
0
2
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0

25.0

Leq
Lmax
L50

Time

L90
16:10

15:10

14:10

13:10

12:10

11:10

10:10

9:10

8:10

7:10

6:10

5:10

4:10

3:10

2:10

1:10

0:10

23:10

22:10

21:10

20:10

19:10

18:10

17:10

Sound Level, dB

LT-02, Off Site, 1 mile North of Project Site

75.0

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0

30.0
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Meas
Numbe
-------------

r
-0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Date
------18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar

--19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Ti
Time
--------17:33:31
19:20:17
19:21:23
19:22:09
19:27:54
19:30:30
19:32:35
19:33:07
19:33:56
19:34:27
19:35:03
19:37:17
19:39:11
19:39:42
19:42:10
19:43:20
19:44:10
19:45:32
19:46:00
19:48:25
19:50:14
19:51:44
19:56:17
19:59:16
20:00:30
20:03:33
20:04:19
20:05:44
20:10:34
20:11:47
20:14:49
20:20:40
20:23:29
20:28:07
20:30:00
20:31:25
20:31:37
20:35:10
20:37:51
20:39:23
20:39:39
20:43:51
20:50:10
20:52:14

me of
Lmax
Duration Leq
--------- --------- -----17:33:33
7.3 73.2
19:20:34
30.4 64.4
19:21:23
10.8 64.2
19:22:16
18.4 64.7
19:29:18
137.5 65.3
19:30:44
25.7
65
19:32:35
19.4 64.1
19:33:07
30.9 64.2
19:33:59
15.1 65.3
19:34:42
25.8 64.3
19:35:07
19.6 64.9
19:38:22
106.8 65.1
19:39:11
14.7 63.9
19:39:55
86.9 64.6
19:42:12
39.7 64.5
19:43:31
25.7 64.3
19:44:21
46.8 64.2
19:45:33
22.4 64.4
19:46:34
116.3 64.7
19:48:52
38.9 64.6
19:50:14
12.4
64
19:52:05
36.7 64.3
19:56:46
39.4 64.6
20:00:27
73.9 64.5
20:00:30
23.9 64.4
20:03:43
24 64.6
20:04:46
79.8 64.9
20:05:44
8 64.2
20:10:51
25.4 64.5
20:12:02
44.1 65.1
20:15:12
153.7 65.6
20:20:40
10.8 64.1
20:23:52
64 65.1
20:28:19
108.8 65.8
20:30:03
11.4
64
20:31:25
8.3 63.9
20:31:42
26.8 65.1
20:36:04
157.8 65.6
20:38:14
77.8 64.8
20:39:26
10.8 64.5
20:40:02
31.2 64.3
20:44:39
65.7 65.5
20:50:15
76.2 64.5
20:52:14
5.2 64.1

SEL
-----81.8
79.3
74.5
77.3
86.7
79.1
76.9
79.1
77.1
78.4
77.8
85.4
75.6
84
80.5
78.4
81
78
85.4
80.5
74.9
79.9
80.6
83.2
78.2
78.4
83.9
73.2
78.5
81.5
87.5
74.4
83.2
86.2
74.6
73.1
79.4
87.6
83.7
74.9
79.3
83.6
83.3
71.3

Lmax
-----80.7
65.7
65.1
65.8
67.8
67.3
65
65.3
66.7
65.9
65.9
67.5
65
66.3
66
65.9
65.4
65.3
66.9
66.1
65.1
65.4
66.1
66.2
66
66
66.3
65.3
65.6
66.5
67.7
65.1
66.9
67.9
65.3
65.3
66.3
67.7
66.3
65.8
65.5
67.5
65.9
65

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

20:53:15
20:55:46
20:59:40
21:00:30
21:05:59
21:12:05
21:12:39
21:12:50
21:14:54
21:16:08
21:21:09
21:27:07
21:33:22
21:36:09
21:39:26
21:39:53
21:42:48
21:46:10
21:50:12
21:51:37
21:56:50
22:02:25
22:04:59
22:05:39
22:11:11
22:11:37
22:17:55
22:18:59
22:27:44
22:44:05
22:44:49
22:49:04
22:53:56
22:54:42
22:58:40
23:00:14
23:04:53
23:05:50
23:22:45
23:42:57
6:27:26
12:07:13
13:00:08
13:19:01
13:25:54
13:26:10
13:35:07
13:35:59
13:36:08

20:53:18
20:55:46
21:00:08
21:00:54
21:06:30
21:12:15
21:12:39
21:13:51
21:15:09
21:16:12
21:21:16
21:27:07
21:34:57
21:36:17
21:39:33
21:39:54
21:43:02
21:46:34
21:50:24
21:51:51
21:58:47
22:03:52
22:05:01
22:05:56
22:11:16
22:11:46
22:18:25
22:18:59
22:27:44
22:44:22
22:44:52
22:49:10
22:54:21
22:54:45
22:59:43
23:00:18
23:04:59
23:06:26
23:22:45
23:43:03
6:27:28
12:07:13
13:00:13
13:19:02
13:25:59
13:26:10
13:35:11
13:36:02
13:36:10

44.6
10.5
49.4
56.2
57.3
14.4
10.1
111.4
46.9
22.3
40.1
5.3
143.1
11.1
19.6
7.3
61.6
79.6
58.9
112.3
136.3
150.8
17.1
29
15.3
42.6
60.4
5.7
5.5
22.3
10
20.6
31
9
86.6
8.5
9.2
51.7
10.3
16
14.6
8.9
12.2
5.1
7.6
5.1
9.5
6.5
6.6

64.4
64.2
65.8
65
64.8
64.3
64.2
64.7
65
64.4
64.5
64.1
66.1
64.7
64.5
64.6
65.1
65.6
64.8
65.1
65.3
65
64.2
65
65.1
64.6
65.2
64
63.9
64.3
64.5
64.2
64.3
64.8
65.1
64.3
64.2
64.8
64
65.4
66.2
69.3
70.1
67.8
66.9
65.7
66.5
65.9
66.1

80.9
74.4
82.7
82.5
82.4
75.9
74.3
85.2
81.7
77.9
80.6
71.3
87.7
75.1
77.5
73.3
83
84.6
82.5
85.6
86.7
86.8
76.5
79.6
77
81
83
71.6
71.2
77.8
74.5
77.3
79.2
74.3
84.5
73.6
73.9
82
74.1
77.4
77.9
78.8
80.9
74.9
75.6
72.8
76.2
74
74.3

65.7
65.1
67.6
66.5
66.5
65.3
65.2
66.5
66.3
66.2
66.1
65.1
68.2
65.8
66.2
65.7
66.7
67.9
66.5
67.4
67.8
67
65.4
66.5
66.4
66.4
67.5
65
65
65.6
65.5
65.2
65.7
66
66.9
65.6
65.5
67.1
65.1
67.1
69.4
73.4
73.7
71.5
69.3
68.4
70.5
69
69.4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

13:36:31
13:36:47
13:37:10
13:37:24
13:37:35
13:38:01
15:21:31
16:04:52
16:55:08
16:55:19
16:55:43
17:04:58
17:30:58
17:33:11
17:33:25

13:36:32
13:36:48
13:37:10
13:37:28
13:37:39
13:38:01
15:21:34
16:05:02
16:55:11
16:55:19
16:56:05
17:05:00
17:31:06
17:33:11
17:33:25

8.9
6.9
11.4
8.4
8.9
5.2
8.6
25.3
8.9
6.1
38.1
8.2
13.3
6.6
5.7

68.2
65.6
66
65.1
66.7
66.6
71.6
74.9
71.3
70
80.2
68.7
68.6
67.2
65.9

77.7
74
76.6
74.4
76.2
73.8
81
89
80.8
77.9
96.1
77.8
79.8
75.4
73.4

72
68.5
68.6
67.1
69.8
69.8
75.5
80.3
75.9
73.3
88.9
71
72.7
70.6
68.9

Peak Uwpk Sym
------ ------ -----118.1 115.3 37.1
82.7
0 57.4
81.9
0
0
81.7
0 43.4
85.1
0 61.3
85.4
0 55.9
82.3
0
0
82.1
0 2.3
85
0 24.2
82.8
0 61.7
82.4
0 21.5
83.5
0 60.9
82
0
0
85.5
0 15.6
83.5
0 7.4
82.9
0 46.1
81.9
0 23.8
83.4
0 5.1
84.2
0 29.3
82.5
0 69.9
83.1
0 0.4
84.7
0 57.4
84.1
0 74.2
85
0 96.5
84.7
0 0.4
84.3
0 44.5
83.6
0 34.8
83
0
0
83.3
0 69.9
84
0 35.5
85.4
0 15.2
81.1
0
0
84.9
0 36.3
86.2
0 11.3
81.9
0 30.9
83.5
0
0
0 21.9
85.5
84.8
0 34.4
85.9
0 29.7
84.5
0 33.2
83.9
0 74.6
85
0 73.8
84.8
0
7
84.5
0 0.4

Peak
Exc
d Over
Decay Type Count loads
--------- ---82
0
2
0
12.5
0
0
0
15.6
0
0
0
17.2
0
0
0
21.1
0
0
0
14.8
0
0
0
10.9
0
0
0
3.1
0
0
0
10.2
0
0
0
5.5
0
0
0
7
0
0
0
13.3
0
0
0
10.2
0
0
0
9.4
0
0
0
5.5
0
0
0
6.2
0
0
0
4.7
0
0
0
8.6
0
0
0
10.9
0
0
0
7.8
0
0
0
7
0
0
0
11.7
0
0
0
8.6
0
0
0
7.8
0
0
0
4.7
0
0
0
11.7
0
0
0
10.9
0
0
0
9.4
0
0
0
8.6
0
0
0
13.3
0
0
0
15.6
0
0
0
7
0
0
0
9.4
0
0
0
9.4
0
0
0
9.4
0
0
0
7.8
0
0
0
12.5
0
0
0
16.4
0
0
0
10.9
0
0
0
14.1
0
0
0
6.2
0
0
0
17.2
0
0
0
9.4
0
0
0
17.2
0
0
0

84.9
83.3
86.4
85.1
85.2
83.1
84
86.2
84.6
83.9
84
81.9
89.6
84
83.7
82.5
84.3
86.8
84.5
85.3
86.3
84.8
83.6
84.7
84.8
84.2
84.7
81.1
80.8
84.5
84.9
83.8
83.2
83.3
85.3
82
83
85.7
82.4
85.4
83
93.9
91.8
86.8
84.7
83.8
85.1
84
83.2

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
92.6
96.1
97.4
90.1
92.6
0
90.1
0
90.1

7.4
2
57.4
43.8
54.7
71.5
0
55.1
33.2
21.9
18.4
1.6
66.4
78.1
35.9
21.1
23
31.2
21.5
12.9
85.9
58.2
14.5
60.5
34.4
21.5
51.2
0.4
0.4
77.3
37.5
29.7
82
43.8
73.8
51.6
70.3
71.1
0
39.1
14.1
9
48
21.1
72.7
14.1
45.3
55.5
32

4.7
10.2
8.6
9.4
7.8
4.7
7
9.4
7.8
22.7
9.4
3.9
18.8
18.8
14.8
8.6
23.4
10.9
14.8
13.3
19.5
21.9
10.9
14.1
10.2
18
12.5
18
9.4
7
14.8
10.9
12.5
20.3
14.1
6.2
7.8
14.8
9.4
7.8
0
35.2
0
28.9
32.8
26.6
29.7
16.4
4.7

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
1
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

86.6 90.1 20.3
82 90.1 26.6
85.7 90.1 3.5
85
0 51.6
87.6
0 49.6
84.8
0 12.9
90.1 99.7 36.3
93.7 98.6 40.2
91.2 94.5 43.4
91.3 92.6 12.5
109.1 111.7 59.4
84.1 94.5 28.9
90.6 90.1 64.8
85
0 9.8
83.1
0 2.7

9.4
10.9
21.9
14.8
18
21.1
0
0
34.4
61.7
8.6
0
46.9
38.3
25.8

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
1
11
2
2
8
0
2
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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LT-03, by PG&E Office, 1 mile South of Project Site
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0
0
0
0
0
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0
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0
0
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Meas
Numbe
-------------

Interv
r
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Date
-------18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar

al Data

--19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

Time
Duration Leq
--------- --------- -----18:16:51
188.7 55.6
18:20:00
300 45.7
18:25:00
300 40.1
18:30:00
300 36.5
18:35:00
300 35.2
18:40:00
300 39.6
18:45:00
300 38.4
18:50:00
300
38
18:55:00
300 36.8
19:00:00
300 35.6
19:05:00
300 37.7
19:10:00
300 36.5
19:15:00
300 36.9
19:20:00
300 37.2
19:25:00
300 37.4
19:30:00
300 38.9
19:35:00
300 43.8
19:40:00
300 39.8
19:45:00
300 40.3
19:50:00
300 41.3
19:55:00
300 43.4
20:00:00
300
42
20:05:00
300 43.5
20:10:00
300 42.7
20:15:00
300 42.6
20:20:00
300 43.7
20:25:00
300 42.3
20:30:00
300 41.2
20:35:00
300
42
20:40:00
300 43.5
20:45:00
300 45.6
20:50:00
300 46.1
20:55:00
300 45.1
21:00:00
300 45.7
21:05:00
300 44.1
21:10:00
300 45.6
21:15:00
300 45.2
21:20:00
300 44.2
21:25:00
300 44.5
21:30:00
300 45.4
21:35:00
300 44.9
21:40:00
300 45.5
21:45:00
300 43.4
21:50:00
300 42.9

SEL
-----78.4
70.5
64.9
61.3
60
64.4
63.2
62.8
61.5
60.4
62.5
61.3
61.7
62
62.2
63.7
68.6
64.6
65.1
66.1
68.2
66.8
68.3
67.4
67.4
68.5
67.1
66
66.8
68.3
70.4
70.8
69.9
70.4
68.8
70.4
70
69
69.3
70.1
69.7
70.3
68.1
67.7

Lmax
-----71.8
65.1
53.7
46.7
44.3
51.2
47.1
52.1
43.7
45.3
43.3
41.1
42.5
42.7
45.2
43.5
52.1
42.4
43
46.5
48
44.9
46.2
45.5
45.5
48
47.9
44.4
44.9
47.9
48.3
49.5
48
50
46.8
48
47.9
47.6
47.1
50.1
49
48.6
47
45.6

Lmin
-----46.3
29.4
29.9
30.3
29.2
31
30.2
31
29.9
30.8
33.1
32.4
32.7
32.7
33.5
34.4
34.8
37
38.6
38
38.7
40.7
41.4
38.6
39
39.6
38.4
37.8
38.9
40.2
42.4
43
42.5
42.5
39.8
41.9
41.8
41.5
42.9
42.4
42.4
42.6
40.5
39.5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
18-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

21:55:00
22:00:00
22:05:00
22:10:00
22:15:00
22:20:00
22:25:00
22:30:00
22:35:00
22:40:00
22:45:00
22:50:00
22:55:00
23:00:00
23:05:00
23:10:00
23:15:00
23:20:00
23:25:00
23:30:00
23:35:00
23:40:00
23:45:00
23:50:00
23:55:00
0:00:00
0:05:00
0:10:00
0:15:00
0:20:00
0:25:00
0:30:00
0:35:00
0:40:00
0:45:00
0:50:00
0:55:00
1:00:00
1:05:00
1:10:00
1:15:00
1:20:00
1:25:00
1:30:00
1:35:00
1:40:00
1:45:00
1:50:00
1:55:00

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

43.3
41.9
42
41.4
43.2
40.2
40.5
42.7
38.8
42.7
39.2
40.2
37.8
39
40.9
38.7
40.5
39
39.9
38.4
38.9
37.4
38.1
40.6
39.9
42.5
43
43.5
44.2
42.6
41.9
41.4
41.3
41.6
42.9
43
42.3
41.4
39.1
39.1
38.6
38.2
38.1
38.2
38
37.2
37.1
37.6
40

68.1
66.7
66.8
66.2
68
65
65.2
67.4
63.6
67.4
64
65
62.6
63.8
65.7
63.5
65.3
63.8
64.7
63.2
63.7
62.2
62.9
65.4
64.7
67.3
67.8
68.3
69
67.4
66.7
66.2
66.1
66.4
67.7
67.8
67.1
66.2
63.9
63.9
63.4
63
62.9
63
62.8
62
61.9
62.4
64.7

48.7
45.1
49.6
46.1
47.3
45.2
43.9
48.6
42.2
49
45.7
46.5
43.3
43.9
47.4
42.2
45.5
42.4
48.1
43.9
45
42.8
41.5
49.6
42.5
45.4
45.8
46
50.9
45.9
47.4
43.6
43.4
44.3
46.3
45.4
46.4
44.1
44.9
44.1
41
40.1
40.6
40.5
43.3
39.1
38.5
40.5
42.8

38.7
38.7
37.4
37.2
39.1
35.1
35.9
39.4
33.9
34.4
35.3
32.5
33
35.9
34.8
35.3
35.5
35.6
34.7
34.6
35
35.3
35.8
35
37.5
39.1
41
41.8
40.9
40.5
38.8
39.1
39.5
39.1
41
41.5
39.6
38.6
37.5
36.9
37
36.5
36.3
36.4
36.8
35.4
35.8
35.9
37.3

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

2:00:00
2:05:00
2:10:00
2:15:00
2:20:00
2:25:00
2:30:00
2:35:00
2:40:00
2:45:00
2:50:00
2:55:00
3:00:00
3:05:00
3:10:00
3:15:00
3:20:00
3:25:00
3:30:00
3:35:00
3:40:00
3:45:00
3:50:00
3:55:00
4:00:00
4:05:00
4:10:00
4:15:00
4:20:00
4:25:00
4:30:00
4:35:00
4:40:00
4:45:00
4:50:00
4:55:00
5:00:00
5:05:00
5:10:00
5:15:00
5:20:00
5:25:00
5:30:00
5:35:00
5:40:00
5:45:00
5:50:00
5:55:00
6:00:00

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

39.9
39
37.7
38.4
36.9
35.2
35.4
35
35.7
36.1
36.9
37.2
36.6
37.3
37.7
38.2
38.1
38.1
38.5
38.1
37.9
38.4
39
37.9
37.7
37.5
37.5
37.6
39.3
39.5
39.9
39.2
39.9
38.8
38.8
39
38.8
38.9
38.4
38.5
43.3
39.9
40.8
37.3
37.8
36
40.8
35.3
38.8

64.7
63.8
62.5
63.2
61.6
60
60.1
59.7
60.5
60.9
61.7
62
61.4
62.1
62.5
63
62.9
62.8
63.3
62.9
62.7
63.2
63.8
62.7
62.5
62.3
62.3
62.4
64.1
64.3
64.7
64
64.7
63.6
63.6
63.8
63.6
63.7
63.2
63.3
68.1
64.7
65.6
62
62.6
60.8
65.6
60
63.6

42
45.4
44.9
40.5
39.3
38.4
38.9
38.1
39.9
43.4
38.7
43.7
43.4
42.7
42.9
40.7
40.1
41.4
41.6
41
43.1
42.2
42.6
40.7
42.1
39.7
39.7
39.9
41.2
44.6
42.2
42.5
44.1
41.6
44.5
41.7
42.6
43.1
43.5
42.1
51.4
47.6
49
41.5
41.2
37.8
50.5
37.5
47.7

37.9
37.6
36.3
37
34.9
33.8
34
34
33.5
33.7
35.5
35.9
35.3
35.9
36.2
36.4
36.2
36.6
36.6
36.6
36.2
36.7
37.5
36.5
36.1
35.9
36
36.1
37.6
38.1
38.6
38
38
37.7
37.6
37.5
37.6
37.2
36.6
36.7
36.7
36.7
36
36.1
35.8
34.7
35.3
34
34.6

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19 6:05:00
19 6:10:00
19 6:15:00
19 6:20:00
19 6:25:00
19 6:30:00
19 6:35:00
19 6:40:00
19 6:45:00
19 6:50:00
19 6:55:00
19 7:00:00
19 7:05:00
19 7:10:00
19 7:15:00
19 7:20:00
19 7:25:00
19 7:30:00
19 7:35:00
19 7:40:00
19 7:45:00
19 7:50:00
19 7:55:00
19 8:00:00
19 8:05:00
19 8:10:00
19 8:15:00
19 8:20:00
19 8:25:00
19 8:30:00
19 8:35:00
19 8:40:00
19 8:45:00
19 8:50:00
19 8:55:00
19 9:00:00
19 9:05:00
19 9:10:00
19 9:15:00
19 9:20:00
19 9:25:00
19 9:30:00
19 9:35:00
19 9:40:00
19 9:45:00
19 9:50:00
19 9:55:00
19 10:00:00
19 10:05:00

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

42.2
38.9
37.6
36.5
47.6
37.9
38.7
35.9
44.1
38.3
36.2
38.1
38.6
40.4
40.3
39.5
38.9
42.3
48.4
57.8
53.8
50.5
43.2
41.5
43.2
37.1
36.8
38.4
42.4
38
38
39.2
39.6
38.5
41.1
39
42.2
39.9
41
37.3
39.1
37
44.4
37.3
37.1
36.3
37.6
38
33.4

67
63.7
62.4
61.3
72.4
62.7
63.5
60.7
68.9
63.1
61
62.9
63.4
65.2
65.1
64.3
63.7
67.1
73.2
82.6
78.5
75.3
68
66.3
68
61.9
61.6
63.2
67.2
62.8
62.8
64
64.4
63.3
65.9
63.8
67
64.7
65.8
62.1
63.9
61.8
69.2
62.1
61.9
61.1
62.4
62.8
58.2

54.1
48.6
45.8
38
60.3
42.1
47.6
39.2
54.4
47.4
39.8
43.3
48.6
49.4
46.8
49.2
45.9
50.4
61.4
68.3
67.2
65.4
58.3
49.3
50.7
48.2
46
47.5
50.3
46.7
46.6
52.6
47.6
52.6
60.7
49.6
56.2
49.3
55.5
42.9
48
49.2
55.2
45.9
49.4
44.7
44.2
44.5
41.3

34.3
35.3
35.1
35.1
35.1
35.5
35.2
34.5
35.2
34.8
34.3
35.1
35.6
35.8
36.9
37.3
36.7
36.7
36.6
37.7
37.1
37.4
35.7
35.6
35.6
32.9
33.3
34.5
34.7
34.8
35
34.6
35.3
35.4
35.5
35.4
35.5
35.3
34.9
35.5
35
34.1
35.2
33
33.2
34.3
34.2
32.8
31.4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

10:10:00
10:15:00
10:20:00
10:25:00
10:30:00
10:35:00
10:40:00
10:45:00
10:50:00
10:55:00
11:00:00
11:05:00
11:10:00
11:15:00
11:20:00
11:25:00
11:30:00
11:35:00
11:40:00
11:45:00
11:50:00
11:55:00
12:00:00
12:05:00
12:10:00
12:15:00
12:20:00
12:25:00
12:30:00
12:35:00
12:40:00
12:45:00
12:50:00
12:55:00
13:00:00
13:05:00
13:10:00
13:15:00
13:20:00
13:25:00
13:30:00
13:35:00
13:40:00
13:45:00
13:50:00
13:55:00
14:00:00
14:05:00
14:10:00

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

32.7
35.4
45.8
35.5
44.1
35.5
43.2
34.7
36.3
41.4
38.1
36.3
35.5
36.4
35.3
40.8
37
38.5
31.1
35.9
31.8
34.8
50.9
41
31.5
39.4
38.4
36.2
36.9
34.9
37.1
36.6
33.6
36.4
32.4
34.6
38.1
44.9
44.2
30.2
31.9
42.4
37.3
39.4
41.8
37.5
35.9
35.7
34.3

57.5
60.2
70.6
60.3
68.9
60.3
68
59.5
61.1
66.2
62.8
61.1
60.3
61.2
60.1
65.6
61.8
63.3
55.9
60.7
56.6
59.6
75.7
65.8
56.3
64.2
63.2
61
61.6
59.7
61.9
61.4
58.4
61.2
57.2
59.4
62.9
69.7
69
55
56.7
67.2
62.1
64.2
66.6
62.3
60.7
60.5
59.1

37.2
48.4
57.3
44.1
55.7
44
50
39.1
43.6
50.9
46.6
47
42.4
42.5
41.8
51.1
48.6
46.2
37.6
45.3
41.8
44.6
68.2
53
42.9
49.9
50
47.8
46
42.2
47.3
47.8
42.1
49.1
42.8
41.3
47.5
57
54
40.3
38.6
51
48
49.6
52.5
46.7
46.3
50.7
43.3

30.7
31.5
33.2
31.4
33.2
32.5
35.3
32.5
32.4
34.9
33.5
33.6
33.3
33
31
29.7
28.4
28.6
27.5
27.8
28.1
27.6
31
27.9
27.5
28
28.9
26.8
27.8
27.3
27.1
28.2
27.9
26.8
26.8
27.8
26.7
29.1
31.1
27
27.6
28.4
28.4
30.7
28.6
28.1
27.8
27.8
28.1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

14:15:00
14:20:00
14:25:00
14:30:00
14:35:00
14:40:00
14:45:00
14:50:00
14:55:00
15:00:00
15:05:00
15:10:00
15:15:00
15:20:00
15:25:00
15:30:00
15:35:00
15:40:00
15:45:00
15:50:00
15:55:00
16:00:00
16:05:00
16:10:00
16:15:00
16:20:00
16:25:00
16:30:00
16:35:00
16:40:00
16:45:00
16:50:00
16:55:00
17:00:00
17:05:00
17:10:00
17:15:00
17:20:00
17:25:00
17:30:00
17:35:00
17:40:00
17:45:00
17:50:00
17:55:00
18:00:00
18:05:00
18:10:00
18:15:00

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

32
38.2
32.2
31.1
35
33.3
44
31.5
35.6
37
56.7
58.9
61.9
57.4
51.4
33.5
34.3
36.3
31.3
30.8
49
41.1
47.1
64.4
35
42.7
33.2
37.7
51.4
38.1
40.4
66.8
49.6
47.1
51.9
48.6
43.9
35.2
35.6
44.3
36.6
35
34.2
34.5
43
33.2
34.5
49.8
36.8

56.8
63
57
55.9
59.8
58.1
68.8
56.3
60.4
61.8
81.5
83.7
86.7
82.1
76.2
58.3
59.1
61.1
56.1
55.6
73.8
65.9
71.8
89.2
59.8
67.5
58
62.5
76.2
62.9
65.1
91.6
74.4
71.9
76.7
73.4
68.7
60
60.3
69.1
61.4
59.8
59
59.3
67.8
58
59.3
74.6
61.6

39.2
48.1
43.1
42.7
51.1
43.8
57.2
38.6
54.6
52.2
72.4
67.7
68.3
67.1
64.8
41.9
43.9
46.2
36.7
38.3
65.9
52.7
66.8
81.7
51.6
52.4
44.6
48.1
73.4
54.1
58.4
85.2
65.8
64.5
71
61.5
60.1
45.1
42.5
54.5
46.7
43
44.5
48.5
61.5
42.9
41.2
61.7
45.9

27.6
27.3
27.3
27.3
28.1
28
29.1
28.5
29.1
29.9
32.1
44.4
50.6
34.4
29.4
28.9
28.7
30.2
29.2
28.7
30.4
29.3
31.4
30.6
28.3
28.3
28.8
30.4
31.6
29.7
30.5
29.9
30.7
31.8
29.2
32
29.6
29.6
29.1
30.4
30.6
31.1
31.2
31.6
31.2
28.8
30.8
30.5
29.2

0
0
0
0
0

0
0
0
0
0

19-Mar
19-Mar
19-Mar
19-Mar
19-Mar

19
19
19
19
19

18:20:00
18:25:00
18:30:00
18:35:00
18:40:00

300
300
300
300
262

37.4
35.7
36.1
33.2
48

62.2
60.5
60.9
58
72.2

55.5
52.8
46.6
43.9
59

29.2
28.6
29
28.4
31.5

Peak Uwpk L( 2)
------ ------ -----102.7 103.5 65.6
90.7
101 55.8
66.4
0 50.3
60.5
0 43.5
71.5
0 41.9
64.9
0 47.5
62.3
0 44.9
67
0
48
59.4
0 42.2
60.2
0 42.3
62.2
0 41.9
62.9
0 40.3
56.8
0 40.7
57.1
0
40
58.7
0 40.8
57.6
0 42.8
63
0 51.2
64.9
0 41.8
57.1
0 42.5
61.4
0 45.4
62.7
0 46.7
59
0 43.9
58.8
0 45.5
61.2
0 44.9
76
0 44.9
62.5
0
47
62.8
0 46.9
60.8
0 43.9
59.6
0 44.3
63.4
0 47.1
61.2
0 47.9
64.4
0 48.5
63.3
0 47.6
63.5
0 49.2
59.7
0 46.7
61.5
0 47.8
61.8
0
47
62.5
0 46.9
61.1
0
46
63
0 47.7
61.9
0 47.8
63.4
0 48.1
68.6
0
46
59
0
45

L( 8)
-----59.7
48.8
47.5
39.8
39.8
44.9
42.5
40
39.9
39.5
40.6
38.8
39.5
39.5
39.4
41.6
48.7
41.3
41.8
43.7
45.4
43.1
44.7
44.3
44.1
46.5
45.2
43.4
43.7
45.8
47.4
47.7
46.8
47.8
45.9
47.2
46.7
45.9
45.6
46.7
46.8
47.4
45.5
44.4

L(25)
-----51.6
46.7
33.4
37.1
35.4
39.4
38.9
36.6
37.5
35.9
38.9
37.4
38
38.6
38.3
39.6
45.1
40.6
41
41.7
44.1
42.5
43.9
43.5
43.4
44.6
42.6
42.3
42.8
44.4
46.5
46.8
45.7
46.2
45.3
46.5
46
45
44.9
45.8
45.6
46
43.9
43.7

Wind
Av
L(50)
-----48.9
34.4
31.9
34.5
32.4
34.5
36.5
34.6
35.7
32.9
36.9
36.2
36.4
37.2
37.2
38.5
39.6
39.8
40.2
40.9
43.2
41.8
43.3
42.6
42.5
42.9
41.5
40.9
41.8
43
45.5
45.9
44.7
45.4
43.9
45.7
45.3
43.9
44.4
45.2
44.5
45.1
42.8
43

Wind
g
L(90)
-----47.2
30.7
30.6
31.2
30.1
32
32.6
31.9
32.8
31.4
34.2
33.5
33.7
34.1
34.6
36.2
36.5
38.2
39.1
39.3
41
41.1
42.2
40.2
40.7
40.9
39.9
39
40.1
41.2
43.5
44.3
43.6
43.6
41.2
43.4
43.3
42.6
43.3
43.7
43
43.6
41.5
41.1

Wind
Min
L(95)
-----47
30.2
30.3
30.7
29.6
31.5
32.1
31.5
32.1
31.2
33.7
33.2
33.3
33.6
34.2
35.6
36.2
37.8
39
39
40.4
40.9
42.1
39.6
40.2
40.4
39.4
38.5
39.8
40.8
43.2
43.8
43.2
43.2
40.6
42.9
42.7
42.2
43.1
43.3
42.6
43.3
41.1
40.5

RMS Peak
Max
* *
-----------0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Uwpk
Avg Min
Max Avg
Min
*
* *
*
* *
*
------- ---------- ------ ------------ -----0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

64.6
61
61.9
59.8
63.3
60.2
59
60.1
57.6
61.5
59.6
59.8
56.8
58.6
61.8
56.6
58
54.7
61.9
56.3
56.4
54.3
58.3
61.6
55.1
63.1
59.1
61.2
64.4
58.6
59.4
57.4
57.7
58.1
59.9
58.3
59.1
58.3
55.6
57.2
54.2
52.9
53.8
54.1
54.6
52.1
54.8
54.9
56.4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
87
0
0
87
89.5
89.5
91.5
89.5
87
89.5
87
91.5
93
94.3
91.5
89.5
85.4
0
0
87
87
0
0
0
87
0
87

46.4
43.9
47.9
45.2
45.9
43.7
43.4
47
41.8
46.7
42.8
45.6
41.9
42.3
45.4
41
45
41.8
46.9
42.1
44.2
41.8
41
47.7
42
44.9
44.7
45.4
48.6
44.9
46.5
43.2
42.9
43.6
45.4
44.8
45.1
43.7
42
42.3
40.4
39.8
39.9
39.9
40.5
38.8
38.5
39.7
41.9

45
43.4
44.3
43.9
45
42.6
42.5
45
41
45.5
41.4
44.5
39.9
40.6
44.4
40.6
43.8
41
43
40.4
42.2
39.5
40.3
44.5
41.4
44.3
44
44.8
46.4
44
44.5
42.7
42.6
42.9
44.6
44
43.9
42.9
40.2
40.5
39.8
39.1
39.4
39.3
38.9
38.3
38
38.9
41.4

43.9
42.6
42.4
42
43.9
41
41.4
43.3
40.2
43.9
39.7
41.6
38.4
39.6
41.9
39.6
41.5
40
39.7
38.9
38.9
37.6
38.6
40
40.5
43.3
43.5
44
44.5
43
42.1
41.9
41.8
42.2
43.5
43.6
42.9
42.3
39.5
39.6
39.1
38.7
38.7
38.7
38.5
37.7
37.6
38
40.6

43
41.8
41.2
41
43
39.7
40.1
41.9
38.5
42.4
38.7
38.4
37.5
38.8
39.9
38.5
39.9
38.7
38.6
38
37.7
36.8
37.6
38.7
39.7
42.4
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LT-04, Off Site, 0.8 mile Southwest of Project Site
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Item E – Property location, street address, location
map

Item E - Property location, street address, location map.
The project address is 1785 Toland Lane, Montezuma Hills, CA
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Item I – Wind Turbine Generator Elevation (typical)
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Item I – Wind Turbine Generator Elevation (typical) continued

FAA Application
Number

Wind Turbine
Generator Location

Elevation
Above Sea
Level (ft)

2018-WTW-13397-OE

P4N1

240

591

831

2018-WTW-13398-OE

P4N2

171

591

762

2018-WTW-13399-OE

P4N3

212

591

803

2018-WTW-13400-OE

P4N4

206

591

797

2018-WTW-13401-OE

P4N5

101

591

692

2018-WTW-13402-OE

P4N6

114

591

705

2018-WTW-13403-OE

P4N7

179

591

770

2018-WTW-13404-OE

P4N8

211

591

802

2018-WTW-13405-OE

P4N9

212

591

803

2018-WTW-13406-OE

P4N10

146

591

737

2018-WTW-13388-OE

P1R1

202

591

793

2018-WTW-13389-OE

P1R2

178

591

769

2018-WTW-13390-OE

P1R3

186

591

777

2018-WTW-13391-OE

P1R4

184

591

775

2018-WTW-13392-OE

P1R5

114

591

705

2018-WTW-13393-OE

P1N1

161

591

752

2018-WTW-13394-OE

P1N2

153

591

744

2018-WTW-13395-OE

P1N3

115

591

706

2018-WTW-13396-OE

P1N4

49

591

640
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WTG Height
(ft)

Total Height
(ft)

Item J – Description of Existing and Proposed Land
Uses

Item J – Description of existing and proposed land uses
This application submission is provided to direct the reviewer to various other application submissions
for the information requested.
•

•
•

Description of existing and proposed land uses. - Refer to Page 1 and 4 of the Project Description
in the application packet for a description of existing and proposed land uses and, Page 4 for lot
coverages and Page 16 for persons present per acre during construction at any one time. The
land use description is also covered extensively in the EIR.
The project is not located in a safety zone.
Radio signals and Electrical Interference - refer to Determinations of No Hazards (DNHs):
2018-WTW-13388-OE Through 2018-WTW-13406

•

•

•

•

•
•

Confusing or distracting lights – Refer to Draft EIR Chapter 3.1, Aesthetics, section 3.1.1, 3.1.2,
3.1.3. In accordance with FAA Advisory Circular AC 70/7460-1M, safety lighting would be
required on turbines 200 feet or taller to reduce potential hazards to aircraft traveling to nearby
airports. The regulations require two obstruction lights arranged horizontally, positioned on
opposite sides of the nacelle, visible to a pilot approaching from any direction, and flashing
simultaneously.
Glare - Refer to Draft EIR Chapter 3.1, Aesthetics, section 3.1.2, 3.1.3. Wind turbines would be
painted off-white or light grey with a matte finish, in accordance with FAA requirements, and no
reflective surfaces are proposed. In accordance with FAA Advisory Circular AC 70/7460-1M,
safety lighting would be required on turbines 200 feet or taller to reduce potential hazards to
aircraft traveling to nearby airports. The regulations require two obstruction lights arranged
horizontally, positioned on opposite sides of the nacelle, visible to a pilot approaching from any
direction, and flashing simultaneously. The lights would be placed on each end turbine in a line
and on interior turbines, such that no lighted turbine would be 0.5 mile or more from the
nearest lighted turbine (FAA 2020).
Dust - Refer to Draft EIR Chapter 3.2, Air Quality, section 3.2.1, 3.1. The construction contractor
shall prepare a fugitive dust control plan for the project’s construction phases. Before the start
of construction, the plan shall be submitted to YSAQMD and BAAQMD for review and approval.
Smoke - Refer to Draft EIR Chapter 3.2, Air Quality. The construction contractor shall prepare a
fugitive dust control plan for the project’s construction phases. Before the start of construction,
the plan shall be submitted to YSAQMD and BAAQMD for review and approval. The fugitive dust
control plan shall include but not be limited to measures for all construction phases to reduce
fugitive dust emissions and emissions of PM and NOX exhaust.
Steam – Not applicable.
Attraction of an increased number of birds - Refer to Draft EIR Chapter 3.3, Biological Resources,
section 3.3.3. SMUD shall maintain a landscape that does not encourage bird or bat occurrence
by conducting regular rotational agricultural activities to keep rodent prey populations to
relatively low levels. In addition, implement a prey management program to reduce the
Page 1 of 2

•

availability of rabbits, ground squirrels, and other prey that could attract eagles and other
raptors.
Other electrical or visual hazards to aircraft or aircraft operations – Not applicable.
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Item K – Description of the Type of Land Use

Item K - Description of the type of land use.
SMUD is not seeking a land use approval for the Project. Because the Project is for the generation of
electrical energy by a local agency, it is exempt from land use approvals under Gov’t Code Section
53091(e). It is expected that the SMUD Board of Directors will approve the Project concurrent with
certification of the Project Environmental Impact Report.

Item L – Building or Site Occupancy

Item L – Building or Site Occupancy

Building or Site Occupancy – Refer to the application’s Project Description document Page 16 under
the heading “Operations and Maintenance Activities” for a description of site occupancy and
potential personnel for maintenance and operations activities.

Item M – Commercial Wind Turbine Projects

Item M.1.a – Height and Base Elevation

Item M.1.b – Scale Location Map with Proximity

SOLANO PHASE 4 AIRPORT EXHIBIT
NUT TREE AIRPORT
38.383608°
-121.956668°

20 MILE RADIUS
RIO VISTA AIRPORT

38.372416°
-121.966167°

38.195278°
-121.707568°

11.5 MILES FROM
RADAR TOWER TO
CLOSEST PROPOSED
WIND TURBINE

TRAVIS AIR FORCE BASE
38.283647°
-121.895629°

38.241451°
-121.959566°

38.194313°
-121.695001°

38.193449°
-121.709580°

38.189601°
-121.704954°

SOLANO PHASE 4 PROJECT SITE

LEGEND
AIRPORT INFLUENCE AREA
BUCHANAN FIELD AIRPORT
37.997013°
-122.059197°

LAND USE COMPATIBILITY ZONE A
37.994827°
-122.054269°

37.984774°
-122.051492°
37.981412°
-122.061648°

SOLANO COUNTY BOUNDARY

LAND USE COMPATIBILITY ZONE B1
LAND USE COMPATIBILITY ZONE B2
LAND USE COMPATIBILITY ZONE C
LAND USE COMPATIBILITY ZONE D
LAND USE COMPATIBILITY ZONE E

[
1 in = 5 miles

National Geographic, Esri, Garmin, HERE, UNEP-WCMC, USGS, NASA, ESA, METI, NRCAN, GEBCO, NOAA, increment P Corp.

Item M.2 – Supporting Studies

Date:
Subject:

February 9, 2021
Radar and Airspace Obstruction Evaluation Studies Update

The intent of this memorandum is to clarify the project name, Solano 4 Wind Project
(Project), and the Project configuration presented in the following documents:



Solano 4 Radar Line of Site Studies.pdf
Solano 4 Obstruction Evaluation Studies.pdf

The Solano 4 Wind Project consists of Solano 4 West and Solano 4 East. Within the
documents Solano 4 West is referred to as Solano Phase 4 and Solano 4 East is referred
to as Solano Phase 1 Repower.
The Solano 4 Wind Project, as presented in our FAA aeronautical studies filings, consists
of only one wind turbine configuration: (19) 591-foot above ground level (AGL) turbines.
While considered in the following studies, the (22) 493-foot AGL option for the project
was not pursued due to the negative impacts on radar.

Solano Phase 1 & Phase 4
Westslope - SMUD

Solano County, California
Obstruction Evaluation & Airspace Analysis

July 25, 2018

Capitol Airspace Group
capitolairspace.com
(703) 256 - 2485

Summary
Capitol Airspace conducted an obstruction evaluation and airspace analysis for the Solano Phase 1 and
Phase 4 wind projects in Solano County, California. The purpose for this analysis was to identify obstacle
clearance surfaces established by the Federal Aviation Administration (FAA) that could limit increasing
wind turbine heights to 493 feet above ground level (AGL) (black points, Figure 1) and 591 feet AGL (blue
points, Figure 1). This analysis assessed height constraints overlying 19 Phase 1 and 22 Phase 4 wind
turbine locations as well as an approximately 30 square mile study area (red outline, Figure 1) to
determine the likelihood of the FAA issuing favorable determinations of no hazard to 493 and 591 foot
AGL wind turbines.
14 CFR Part 77.9 requires that that all structures exceeding 200 feet AGL be submitted to the FAA so
that an aeronautical study can be conducted. The FAA’s objective in conducting aeronautical studies is
to ensure that proposed structures do not have an effect on the safety of air navigation and the efficient
utilization of navigable airspace by aircraft. The end result of an aeronautical study is the issuance of a
determination of ‘hazard’ or ‘no hazard’ that can be used by the proponent to obtain necessary local
construction permits. It should be noted that the FAA has no control over land use in the United States
and cannot enforce the findings of its studies.
Height constraints overlying the Solano Phase 1 and Phase 4 wind projects are a constant 749 feet
above mean sea level (AMSL) and are associated with Northern California (NCT) Terminal Radar
Approach Control (TRACON) minimum vectoring altitude sectors. Proposed structures that exceed these
surfaces would require an increase to minimum vectoring altitudes. If the FAA determines that this
impact would affect a significant volume of operations (as few as one per week), it could result in
determinations of hazard.
United States Geological Survey (USGS) elevation data indicates that these surfaces could limit 493 foot
AGL wind turbines on higher terrain in the northwestern and central sections of the study area. These
surfaces could limit 591 foot AGL wind turbines throughout the study area including five Phase 1 wind
turbines (P1R1:4, P1N1) and seven Phase 4 turbines (P4N1:4, P4N7:9).
This study did not consider electromagnetic interference on communications, navigation, or radar
surveillance systems. However, a navigational aid screening surface overlies the northwestern corner of
the study area. USGS elevation data indicates that 493 and 591 foot AGL wind turbines proposed in this
area will exceed the screening surface. If the FAA determines that the impact on the associated
navigational aid would constitute a substantial adverse effect it could result in determinations of hazard
regardless of the lack of impact on the other surfaces described in this report.

Capitol Airspace applies FAA defined rules and regulations applicable to obstacle evaluation, instrument procedures assessment and visual
flight rules (VFR) operations to the best of its ability and with the intent to provide the most accurate representation of limiting airspace
surfaces as possible. Capitol Airspace maintains datasets obtained from the FAA which are updated on a 56 day cycle. The results of this
analysis/map are based on the most recent data available as of the date of this report. Limiting airspace surfaces depicted in this report are
subject to change due to FAA rule changes and regular procedure amendments. Therefore, it is of the utmost importance to obtain FAA
determinations of no hazard prior to making substantial financial investments in this project.

1

Methodology
Capitol Airspace studied the proposed projects based upon location information provided by Westslope
Consulting. Using this information, Capitol Airspace generated graphical overlays to determine proximity
to airports (Figure 1), published instrument procedures, enroute airways, FAA minimum vectoring
altitude and minimum instrument flight rules (IFR) altitude charts, as well as military airspace and
training routes.
Capitol Airspace evaluated all 14 CFR Part 77 imaginary surfaces, published instrument approach and
departure procedures, visual flight rules operations, FAA minimum vectoring altitudes, minimum IFR
altitudes, and enroute operations. All formulas, headings, altitudes, bearings and coordinates used
during this study were derived from the following documents and data sources:







14 CFR Part 77 Safe, Efficient Use, and Preservation of the Navigable Airspace
FAA Order 7400.2L Procedures for Handling Airspace Matters
FAA Order 8260.3D United States Standard for Terminal Instrument Procedures
FAA Order 8260.58A United States Standard for Performance Based Navigational (PBN)
Instrument Procedure Design
United States Government Flight Information Publication, US Terminal Procedures
National Airspace System Resource Aeronautical Data

Figure 1: Public-use (blue), private-use (red), and military (navy blue and black) airports and heliports
in proximity to the Solano Phase 1 and Phase 4 wind projects

2

Study Findings
14 CFR Part 77 Imaginary Surfaces

The FAA uses level and sloping imaginary surfaces to determine if a proposed structure is an obstruction
to air navigation. Structures that are identified as obstructions are then subject to a full aeronautical
study and increased scrutiny. However, exceeding a Part 77 imaginary surface does not automatically
result in the issuance of a determination of hazard. Proposed structures must have airspace impacts
that constitute a substantial adverse effect in order to warrant the issuance of determinations of hazard.
14 CFR Part 77 imaginary surfaces (Figure 2) overlying the Solano Phase 1 and Phase 4 wind projects:
Rio Vista Municipal (O88)
77.17(a)(2): 378 to 785 feet AMSL

At 493 feet AGL (orange area, Figure 2) and 591 feet AGL (orange and yellow areas, Figure 2), wind
turbines in the northeastern section of the study area, including all of the Phase 1 wind turbines, will
exceed the Rio Vista Municipal Airport (O88) 77.17(a)(2) imaginary surface and will be identified as
obstructions. Additionally, at 591 feet AGL, proposed wind turbines will exceed 77.17(a)(1) – a height of
499 feet AGL at the site of the object – and will be identified as obstructions regardless of location.

Figure 2: 77.17(a)(2) (dashed blue) and 77.19 (black) imaginary surfaces in proximity to the
Solano Phase 1 and Phase 4 wind projects

3

Visual Flight Rules (VFR) Traffic Pattern Airspace

VFR traffic pattern airspace is used by pilots operating during visual meteorological conditions. The
airspace dimensions are based upon the category of aircraft which, in turn, is based upon the approach
speed of the aircraft. 14 CFR Part 77.17(a)(2) and 77.19 (as applied to a visual runway) imaginary
surfaces establish the obstacle clearance surface heights within VFR traffic pattern airspace.
VFR traffic pattern airspace does not overlie the Solano Phase 1 and Phase 4 wind projects and should
not limit 493 or 591 foot AGL wind turbines within the defined study area (Figure 3).

Figure 3: VFR traffic pattern airspace in proximity to the Solano Phase 1 and Phase 4 wind projects

4

Visual Flight Rules (VFR) Routes

During periods of marginal Visual Meteorological Conditions (VMC) – low cloud ceilings and one statute
mile visibility – pilots often operate below the floor of controlled airspace. Operating under these
weather conditions requires pilots to remain within one statute mile of recognizable land marks such as
roads, rivers, and railroad tracks. The FAA protects for known and regularly used VFR routes by limiting
structure heights within two statute miles of these routes to no greater than 14 CFR Part 77.17(a)(1) – a
height of 499 feet AGL at the site of the object.
The Solano Phase 1 and Phase 4 wind projects are located in proximity to railroads, highways, and
transmission lines that may be used as VFR routes (Figure 4). However, operational data describing the
usage of these potential routes is not available. If the FAA determines that these potential VFR routes
are flown regularly, it could limit wind development in excess of 499 feet AGL and within two statute
miles of these landmarks (hatched orange, Figure 4).

Figure 4: Potential VFR routes in proximity to the Solano Phase 1 and Phase 4 wind projects

5

Instrument Departures

In order to ensure that aircraft departing during marginal weather conditions do not fly into terrain or
obstacles, the FAA publishes instrument departure procedures that provide obstacle clearance to pilots
as they transition between the terminal and enroute environments. These procedures contain specific
routing and minimum climb gradients to ensure clearance from terrain and obstacles.
Proposed structures that exceed instrument departure procedure obstacle clearance surfaces would
require an increase to instrument departure procedure minimum climb gradients. If the FAA determines
that this impact would constitute a substantial adverse effect, it could be used as the basis for
determinations of hazard.
Instrument departure procedure obstacle clearance surfaces (e.g., Figure 5) are in excess of other lower
surfaces and should not 493 or 591 foot AGL wind turbines within the defined study area.

Figure 5: Buchanan Field Airport (CCR) visual climb over airport (VCOA) departure procedure assessment

6

Instrument Approaches

Pilots operating during periods of reduced visibility and low cloud ceilings rely on terrestrial and satellite
based navigational aids (NAVAIDS) in order to navigate from one point to another and to locate
runways. The FAA publishes instrument approach procedures that provide course guidance to on-board
avionics that aid the pilot in locating the runway. Capitol Airspace assessed a total of 28 published
instrument approach procedures at eight public-use airports and one military airport in proximity to the
Solano Phase 1 and Phase 4 wind projects.
Proposed wind turbines that exceed instrument approach procedure obstacle clearance surfaces would
require an increase to their minimum altitudes. Increases to these altitudes, especially critical decision
altitudes (DA) and minimum descent altitudes (MDA), can directly impact the efficiency of instrument
approach procedures. If the FAA determines this impact to constitute a substantial adverse effect it
could be used as the basis for determinations of hazard.
Instrument approach procedure obstacle clearance surfaces (e.g., Figure 6) are in excess of other lower
surfaces and should not limit 493 or 591 foot AGL wind turbines within the defined study area.

Figure 6: Rio Vista Municipal Airport (O88) RNAV (GPS) Approach to Runway 25

7

Instrument approach procedures assessed:
Travis Air Force Base (SUU)
ILS or Localizer Approach to Runway 03L
ILS or Localizer Approach to Runway 21L
ILS Approach to Runway 21L (CAT II)
RNAV (GPS) Approach to Runway 03L
RNAV (GPS) Approach to Runway 21L
RNAV (GPS) Approach to Runway 21R
TACAN Approach to Runway 03L
TACAN Approach to Runway 21L
TACAN Approach to Runway 21R
Livermore Municipal (LVK)
ILS Approach to Runway 25R
RNAV (GPS) Approach to Runway 25R
Localizer Approach to Runway 25R
Lodi (1O3)
RNAV (GPS)-B Circling Approach
VOR-A Circling Approach
Rio Vista Municipal (O88)
RNAV (GPS) Approach to Runway 25
VOR/DME-A Circling Approach
Buchanan Field (CCR)
RNAV (GPS) Y Approach to Runway 19R
LDA Approach to Runway 19R
VOR Approach to Runway 19R
Napa County (APC)
ILS or Localizer Approach to Runway 36L
RNAV (GPS) Approach to Runway 06
RNAV (GPS) Y Approach to Runway 36L
RNAV (GPS) Z Approach to Runway 36L
VOR Approach to Runway 06
Byron (C83)
RNAV (GPS) Approach to Runway 30
University (EDU)
RNAV (GPS) Approach to Runway 17
Nut Tree (VCB)
RNAV (GPS) Approach to Runway 20
VOR-A Circling Approach

8

Enroute Airways

Enroute airways provide pilots a means of navigation when flying from airport to airport and are defined
by radials between VHF omni-directional ranges (VORs). The FAA publishes minimum altitudes for
airways to ensure clearance from obstacles and terrain. The FAA requires that each airway have a
minimum of 1,000 feet of obstacle clearance in non-mountainous areas and normally 2,000 feet in
mountainous areas.
Proposed structures that exceed enroute airway obstacle clearance surfaces would require an increase
to their minimum obstruction clearance altitudes (MOCA) and/or minimum enroute altitudes (MEA). If
the FAA determines that this impact would affect a significant volume of operations it could be used as
the basis for determination of hazard.
Enroute airway obstacle clearance surfaces (e.g., Figure 7) are in excess of other lower surfaces and
should not limit increasing the wind turbine rotor diameter to 493 or 591 feet AGL at any of the
proposed locations.

Figure 7: Low altitude enroute chart L-02 with V6 obstacle evaluation areas (purple)

9

Minimum Vectoring/IFR Altitudes

The FAA publishes minimum vectoring altitude (MVA) and minimum instrument flight rules (IFR) altitude
charts that define sectors with the lowest altitudes at which air traffic controllers can issue radar vectors
to aircraft based on obstacle clearance. The FAA requires that sectors have a minimum of 1,000 feet of
obstacle clearance in non-mountainous areas and normally 2,000 feet in mountainous areas.
Proposed structures that exceed minimum vectoring/IFR altitude sector obstacle clearance surfaces
would require an increase to the altitudes usable by air traffic control for vectoring aircraft. If the FAA
determines that this impact would affect a significant volume of operations (as few as one per week), it
could result in determinations of hazard.1
Northern California (NCT) Terminal Radar Approach Control (TRACON)
NCT_BAB_MVA: Sector BAB_D
The MVA is 1,700 feet AMSL. The associated obstacle clearance surface is 749 feet AMSL and is
the lowest height constraint in the northeastern section of the study area. USGS elevation data
indicates that this surface could limit 493 and 591 foot AGL wind turbines in the northern and
northeastern sections of the study area, including five of the 591 foot AGL Phase 1 turbines
(P1R1:4, P1N1).
NCT_MCC_MVA: Sector BAB_D
The MVA is 1,700 feet AMSL. The associated obstacle clearance surface (hatched blue, Figure 8)
is 749 feet AMSL and is the lowest height constraint in the northeastern section of the study
area. USGS elevation data indicates that this surface could limit 493 foot AGL (red areas, Figure 8)
and 591 foot AGL (red and orange areas, Figure 8) wind turbines in the northern and
northeastern sections of the study area, including five of the 591 foot AGL Phase 1 turbines
(P1R1:4, P1N1).
NCT_903S_MVA: 1,700 foot AMSL Sector
The MVA is 1,700 feet AMSL (Figure 9). The associated obstacle clearance surface is 749 feet
AMSL and is the lowest height constraint overlying the entire study area. USGS elevation data
indicates that this surface could limit 493 foot AGL (red areas, Figure 9) in the northwestern and
central sections of the study area. However, none of the proposed wind turbines are located in
this area. This surface could limit 591 foot AGL (red and orange areas, Figure 9) wind turbines
throughout the study area including five Phase 1 turbines (P1R1:4, P1N1) and seven Phase 4
turbines (P4N1:4, P4N7:9).

1

Capitol Airspace analyzed the Travis Air Force Base (AFB) minimum vectoring altitude chart provided through CRADA in 2011. It was
determined that the associated obstacle clearance surfaces are in excess of other lower surfaces and should not limit up to 591 foot AGL
wind turbines within the defined study area.

10

Figure 8: Northern California (NCT) TRACON “NCT_MCC_MVA” MVA sectors (black)
with Sector MCC_D obstacle evaluation area (hatched blue)

Figure 9: Northern California (NCT) TRACON “NCT_903S_MVA” MVA sectors (black)
with Sector MCC_D obstacle evaluation area (hatched blue)

11

Very High Frequency (VHF) Omni-Directional Range (VOR)

The FAA has established 0.60° (Conventional VOR) and 0.75° (Doppler VOR) screening angles in order to
identify proposed structures that may have a negative impact on VORs. This surface extends upward and
outward from the VOR to a distance of up to 8 nautical miles. Proposed wind turbines that exceed this
surface may interfere with the services provided by the VOR. If the FAA determines this impact to be
significant it can be used as the basis for determinations of hazard.
Travis (SUU) TACAN
The 0.60° screening surface, typically applied for Conventional VORs, overlies the Solano Phase 1
and Phase 4 wind projects (Figure 10). The height of this surface ranges from 522 to 540 feet
AMSL where it overlies the study area. USGS elevation data indicates that 493 and 591 foot AGL
(orange area, Figure 10) wind turbines would exceed this surface. However, none of the
proposed wind turbines are located in this area.
If line of sight exists between the Travis (SUU) TACAN and wind turbines proposed in this area, FAA
Technical Operations may perform further review. If further review determines that proposed wind
turbines would have a substantial adverse effect on navigational aids, it could result in determinations of
hazard.

Figure 10: Travis (SUU) TACAN 0.60° screening surface
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Military Airspace and Training Routes

Since the FAA does not protect for military airspace or training routes, impact on their operations
cannot result in a determination of hazard. However, the FAA will notify the military of proposed wind
turbines located within these segments of airspace. If the planned development area is located on
federal land, impact on military airspace or training routes may result in the denial of permits by the
Bureau of Land Management.
Military airspace and training routes do not overlie the Solano Phase 1 and Phase 4 wind projects (Figure
11). As a result, proximity to these segments of airspace should not result in military objections to
proposed wind turbines.

Figure 11: Alert areas in proximity to the Solano Phase 1 and Phase 4 wind projects

13

Conclusion
At 493 and 591 feet AGL, all of the Phase 1 wind turbines will exceed the Rio Vista Municipal Airport 14
CFR Part 77.17(a)(2) imaginary surface (Figure 2) and will be identified as obstructions. Additionally, at
591 feet AGL, proposed wind turbines will exceed 77.17(a)(1) – a height of 499 feet AGL at the site of
the object – and will be identified as obstructions regardless of location. However, heights in excess of
these surfaces are feasible provided proposed wind turbines do not exceed FAA obstacle clearance
surfaces.
Obstacle clearance surfaces overlying the Solano Phase 1 and Phase 4 wind projects are a constant 749
feet AMSL (Figure 12) and are associated with Northern California (NCT) TRACON minimum vectoring
altitude sectors (Figure 8 & Figure 9). Proposed structures that exceed these surfaces would require an
increase to minimum vectoring altitudes. If the FAA determines that this impact would affect a
significant volume of operations (as few as one per week), it could result in determinations of hazard.
USGS elevation data indicates that these surfaces could limit 493 foot AGL wind turbines on higher
terrain in the northwestern and central sections of the study area (red areas, Figure 13). However, none
of the proposed wind turbines are located in these areas. These surfaces could limit 591 foot AGL wind
turbines throughout the study area (red and orange areas, Figure 13), including five Phase 1 turbines
(P1R1:4, P1N1) and seven Phase 4 turbines (P4N1:4, P4N:9) (red and orange areas, Figure 13).
At 493 and 591 feet AGL, wind turbines proposed in the northwestern section of the study area would
exceed the Travis (SUU) TACAN 0.60° screening surface (Figure 10). If further review determines that
wind turbines proposed in this area would have a substantial adverse effect on navigational aids, it could
result in determinations of hazard. However, none of the proposed wind turbines are located in this
area.
The AGL Clearance Map (Figure 13) is based on USGS National Elevation Dataset (NED) 1/3 Arc Second
data which has a vertical accuracy of generally +/- 7 meters. Therefore, the AGL Clearance Map should
only be used for general planning purposes and not exact structure siting. In order to avoid the
likelihood of determinations of hazard, proposed structure heights must adhere to the height
constraints depicted in the Composite Map (Figure 12).
If you have any questions regarding the findings of this study, please contact Joe Anderson or Orlando
Olivas at (703) 256-2485.
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Date:
Subject:

February 9, 2021
Radar and Airspace Obstruction Evaluation Studies Update

The intent of this memorandum is to clarify the project name, Solano 4 Wind Project
(Project), and the Project configuration presented in the following documents:



Solano 4 Radar Line of Site Studies.pdf
Solano 4 Obstruction Evaluation Studies.pdf

The Solano 4 Wind Project consists of Solano 4 West and Solano 4 East. Within the
documents Solano 4 West is referred to as Solano Phase 4 and Solano 4 East is referred
to as Solano Phase 1 Repower.
The Solano 4 Wind Project, as presented in our FAA aeronautical studies filings, consists
of only one wind turbine configuration: (19) 591-foot above ground level (AGL) turbines.
While considered in the following studies, the (22) 493-foot AGL option for the project
was not pursued due to the negative impacts on radar.

SOLANO PHASE 1 REPOWER WIND PROJECT
BASIC RADAR LINE-OF-SIGHT STUDY
APRIL 16, 2018

This report contains proprietary information of Westslope Consulting, LLC. Please obtain requests for
use or release of this report in writing from:
Westslope Consulting, LLC
3960 West Tecumseh Road
Suite 100
Norman, Oklahoma 73072
(405) 310-6058

© 2018 Westslope Consulting, LLC

INTRODUCTION
The Solano Phase 1 Repower Wind Project (Project) will consist of 10 Vestas V136 (V136) wind turbines
at a blade-tip height of 493 feet above ground level (AGL) or nine Vestas V150 (V150) wind turbines at a
blade-tip height of 591 feet AGL. 1 Development of this Project will include a repower of the 23 existing
Vestas V47 (V47) wind turbines at blade-tip heights of 242 feet AGL and 291 feet AGL.
Westslope Consulting, LLC (Westslope) prepared this report to determine whether this repower
initiative will have an effect on nearby radar sites. Westslope conducted a radar line-of-sight (RLOS)
analysis or Next Generation Radar (NEXRAD) weather radar screening analysis as appropriate for each of
the proposed wind turbine heights and included analyses of the existing V47 wind turbines for
comparison purposes.
This report provides the results of a Basic Radar Line-of-Sight Study conducted by Westslope, which
includes the following:
•
•
•
•

An initial analysis using the Department of Defense (DoD) Preliminary Screening Tool (PST);
Research into other radar sites near the Project;
A RLOS analysis for each radar site identified by Westslope using wind turbine blade-tip heights
of 242 feet AGL, 291 feet AGL, 493 feet AGL, and 591 feet AGL; and
A NEXRAD weather radar screening analysis using wind turbine blade-tip heights of 242 feet
AGL, 291 feet AGL, 493 feet AGL, and 591 feet AGL.

ANALYSIS
Preliminary Screening Tool
Westslope conducted an initial analysis for Long Range Radar (LRR) and NEXRAD weather radar using
the PST on the Federal Aviation Administration (FAA) Obstruction Evaluation/Airport Airspace Analysis
website. 2 This analysis provides a cursory indication whether wind turbines may be visible, that is,
within radar line-of-sight to one or more radar sites, and likely to affect radar performance.
The PST LRR analysis accounts for Air Route Surveillance Radar sites and a few select Airport Surveillance
Radar sites used for air defense and homeland security. 3 The PST does not account for all DoD,
Department of Homeland Security (DHS), and/or FAA surface-based or tethered aerostat radar sites.
Further, the PST NEXRAD analysis accounts for Weather Surveillance Radar model-88D (WSR-88D) radar
sites but does not account for FAA Terminal Doppler Weather Radar sites. 4

1

SMUD_Phase4_Turbine Location and Height Data 2.20.18.xlsx.
See http://oeaaa.faa.gov.
3
For LRR, the PST uses a buffered radar line-of-sight analysis at a blade-tip height of 750 feet AGL.
4
For NEXRAD, the PST uses a blade-tip height of 160 meters AGL (525 feet AGL).
2

2

The PST is helpful for identifying potential impacts to LRR and NEXRAD; however, the results are
preliminary, as suggested by the title of the PST, and do not provide an official decision as to whether
impacts are acceptable to operations.
It should be noted that the PST NEXRAD analysis does not reflect the wind farm impact zone scheme
recently updated by the National Oceanic and Atmospheric Administration (NOAA) WSR-88D Radar
Operations Center (ROC). The updated scheme expands the red area, or “No Build Zone”, from three to
four kilometers (km) and to areas where wind turbines penetrate the third elevation angle scanned by a
WSR-88D.
Based on the location of the existing V47 wind turbines and the proposed V136 and V150 wind turbine
layouts, Westslope created a single point and a polygon for analysis purposes.
The PST analysis results for LRR show that the single point and the polygon fall within yellow areas.
Yellow indicates that impacts are likely to air defense and homeland security radar. See Figure 1, where
the black rotor represents the single point and the black lines represent the polygon, both created by
Westslope, the black dots represent the 23 existing V47 wind turbines, the green dots represent the 10
V136 wind turbines, and the red dots represent the nine V150 wind turbines.
Westslope identified the radar sites in the PST LRR results as the Mill Valley Air Route Surveillance Radar
model-4 (ARSR-4), McClellan Airport Surveillance Radar model-9 (ASR-9), and the Stockton Airport
Surveillance Radar model-11 (ASR-11). In addition to the DoD and DHS using these radar sites for
national defense, the FAA uses these radar sites for air traffic control at multiple facilities including
Northern California Terminal Radar Approach Control (TRACON), Oakland Air Route Traffic Control
Center, and Travis Air Force Base (AFB) Air Traffic Control Tower (ATCT)/Radar Approach Control
(RAPCON).

3

Figure 1 Long Range Radar Results for the Single Point (left) and for the Polygon (right)
For NEXRAD, the PST analysis results show that the single point and the polygon fall within a dark green
area, or “Notification Zone”, which indicates that some impacts are possible to WSR-88D operations and
that consultation with NOAA is optional. See Figure 2. Westslope identified the radar site in the PST
NEXRAD analysis as the Sacramento WSR-88D.

Figure 2 NEXRAD results for the Single Point (left) and for the Polygon (right)
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Other Radar Sites
Research performed by Westslope shows four additional radar sites near the Project: the Moffett ASR-9,
Oakland ASR-9, Travis AFB Digital Airport Surveillance Radar (DASR), and the San Francisco WSR-88D.
The DoD uses the Travis AFB DASR for air traffic control at Travis AFB ATCT/RAPCON facilities. The FAA
uses the Moffett ASR-9 and Oakland ASR-9 for air traffic control at multiple facilities including Oakland
TRACON and Northern California TRACON.
Co-Located Secondary Surveillance Radar
A secondary surveillance radar is co-located with each primary surveillance radar. Specifically, an Air
Traffic Control Beacon Interrogator model-6 (ATCBI-6) is co-located with the Mill Valley ARSR-4; a Mode
S is co-located with the Moffett ASR-9, the Oakland ASR-9, and the McClellan ASR-9; and a Monopulse
Secondary Surveillance Radar is co-located with the Stockton ASR-11 and the Travis AFB DASR.
In general, secondary surveillance radar (SSR) are less susceptible to interference from wind turbines
than primary surveillance radar.
SSR Only Radar Sites
Westslope also located a SSR only radar site near the Project: the Sacramento ATCBI-6.
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Basic RLOS Analysis
Westslope conducted a basic radar line-of-sight analysis using the United States Geological Survey 10meter National Elevation Dataset (NED). This analysis shows whether the 10 proposed V136 wind
turbines at a blade-tip height of 493 feet AGL or the nine proposed V150 wind turbines at a blade-tip
height of 591 feet AGL will be visible to one or more radar sites. Westslope also conducted a radar lineof-sight analysis for the existing 23 V47 wind turbines at blade-tip heights of 242 feet AGL and 291 feet
AGL for comparison purposes.
Westslope performed the radar line-of-sight analysis for the following seven radar sites:
•
•
•
•
•
•
•

McClellan ASR-9;
Mill Valley ARSR-4;
Moffett ASR-9;
Oakland ASR-9;
Sacramento ATCBI-6;
Stockton ASR-11; and
Travis AFB DASR.

McClellan ASR-9
The radar line-of-sight analysis results show that 11 of the 23 existing V47 wind turbines at a blade-tip
height of 242 feet AGL and 19 of the 23 V47 wind turbines at a blade-tip height of 291 feet AGL are
visible to the McClellan ASR-9. See Figure 3. Existing radar effects include unwanted primary radar
returns (clutter) resulting in a partial loss of primary radar target detection and a number of primary
radar false targets over and in the immediate vicinity of the 11 to 19 V47 wind turbines within radar lineof-sight. Other possible radar effects include a partial loss of weather detection and false weather
indications over and in the immediate vicinity of the 11 to 19 V47 wind turbines within radar line-ofsight.
Further, the radar line-of-sight analysis results show that all 10 proposed V136 wind turbines at a bladetip height of 493 feet AGL and all nine proposed V150 wind turbines at a blade-tip height of 591 feet AGL
will be visible to the McClellan ASR-9. See Figure 4.
Based on the fact that between 11 and 19 of the 23 existing V47 wind turbines are visible to and
interfering with the McClellan ASR-9 and up to 10 proposed wind turbines will be visible to and will
interfere with the McClellan ASR-9, Westslope does not expect that the V136 or V150 wind turbines will
result in a material difference to the existing radar effects.
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Mill Valley ARSR-4
The radar line-of-sight analysis results show that two of the 23 existing V47 wind turbines are visible to
the Mill Valley ARSR-4 at blade-tip heights of 242 feet AGL and 291 feet AGL. See Figure 5. Existing
radar effects include an occasional loss of primary radar target detection and an occasional primary
radar false target over and in the immediate vicinity of the two V47 wind turbines within radar line-ofsight.
Further, the radar line-of-sight analysis results show that five of the 10 proposed V136 wind turbines at
a blade-tip height of 493 feet AGL and four of the nine proposed V150 wind turbines at a blade-tip
height of 591 feet AGL will be visible to the Mill Valley ARSR-4. See Figure 6.
Based on the fact that the two of the existing V47 wind turbines are visible to and interfering with the
Mill Valley ARSR-4 and up to five of the proposed wind turbines will be visible to and will interfere with
the Mill Valley ARSR-4, Westslope does not expect that the V136 or V150 wind turbines will result in a
material difference to the existing radar effects.
Moffett ASR-9
The radar line-of-sight analysis results show that wind turbines up to 591 feet AGL will not be visible to
the Moffett ASR-9. As a result, Westslope does not expect any radar effects at this height or below.
Oakland ASR-9
The radar line-of-sight analysis results show that wind turbines up to 591 feet AGL will not be visible to
the Oakland ASR-9. As a result, Westslope does not expect any radar effects at this height or below.
Sacramento ATCBI-6
The radar line-of-sight analysis results show that all 23 existing V47 wind turbines are visible to the
Sacramento ATCBI-6 at blade-tip heights of 242 feet AGL and 291 feet AGL. See Figure 7. The radar lineof-sight analysis results show that all 10 proposed V136 wind turbines at a blade-tip height of 493 feet
AGL and all nine proposed V150 wind turbines at a blade-tip height of 591 feet AGL will be visible to the
Sacramento ATCBI-6. See Figure 8.
As noted above, secondary surveillance radar, such as the ATCBI-6, are less susceptible to interference
from wind turbines. As such, Westslope does not expect any effects from the proposed V136 or V150
wind turbines to the Sacramento ATCBI-6.
Stockton ASR-11
The radar line-of-sight analysis results show that all 23 existing V47 wind turbines are visible to the
Stockton ASR-11 at blade-tip heights of 242 feet AGL and 291 feet AGL. See Figure 9. Existing radar
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effects include a partial loss of primary radar target detection and a number of primary radar false
targets over and in the immediate vicinity of the V47 wind turbines. Other possible radar effects include
a partial loss of weather detection and false weather indications over and in the immediate vicinity of
the existing V47 wind turbines.
Further, the radar line-of-sight analysis results show that all 10 proposed V136 wind turbines at a bladetip height of 493 feet AGL and all nine proposed V150 wind turbines at a blade-tip height of 591 feet AGL
will be visible to the Stockton ASR-11. See Figure 10.
Based on the fact that all 23 existing V47 wind turbines are visible to and interfering with the Stockton
ASR-11 and up to 10 proposed wind turbines will be visible to and will interfere with the Stockton ASR11, Westslope expects a decrease to the existing radar effects with the V136 or V150 wind turbines.
Travis AFB DASR
The radar line-of-sight analysis results show that all 23 existing V47 wind turbines are visible to the
Travis AFB DASR at blade-tip heights of 242 feet AGL and 291 feet AGL. See Figure 11. Existing radar
effects include a partial loss of primary radar target detection and a number of primary radar false
targets over and in the immediate vicinity of the V47 wind turbines. Other possible radar effects include
a partial loss of weather detection and false weather indications over and in the immediate vicinity of
the existing V47 wind turbines.
Further, the radar line-of-sight analysis results show that all 10 proposed V136 wind turbines at a bladetip height of 493 feet AGL and all nine proposed V150 wind turbines at a blade-tip height of 591 feet AGL
will be visible to the Travis AFB DASR. See Figure 12.
Based on the fact that all 23 existing V47 wind turbines are visible to and interfering with the Travis AFB
DASR and up to 10 proposed wind turbines will be visible to and will interfere with the Travis AFB DASR,
Westslope expects a decrease to the existing radar effects with the V136 or V150 wind turbines.
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Figure 3 RLOS Analysis Results at 242 feet AGL and 291 feet AGL for the McClellan ASR-9
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Figure 4 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the McClellan ASR-9
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Figure 5 RLOS Analysis Results at 242 feet AGL and 291 feet AGL for the Mill Valley ARSR-4
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Figure 6 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Mill Valley ARSR-4
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Figure 7 RLOS Analysis Results at 242 feet AGL and 291 feet AGL for the Sacramento ATCBI-6
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Figure 8 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Sacramento ATCBI-6
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Figure 9 RLOS Analysis Results at 242 feet AGL and 291 feet AGL for the Stockton ASR-11
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Figure 10 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Stockton ASR-11
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Figure 11 RLOS Analysis Results at 242 feet AGL and 291 feet AGL for the Travis AFB DASR
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Figure 12 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Travis AFB DASR
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NEXRAD Weather Radar Screening Analysis
The PST NEXRAD analysis does not reflect the wind farm impact zone scheme recently updated by the
NOAA WSR-88D ROC. The updated scheme expands the red area, or “No Build Zone”, from three to four
km and to areas where wind turbines penetrate the third elevation angle scanned by a WSR-88D.
Westslope conducted a NEXRAD weather radar screening analysis using the 10-meter NED. This analysis
shows whether wind turbines at blade-tip heights of 493 feet AGL and 591 feet AGL will be within radar
line-of-sight to one or more WSR-88D radar sites and incorporates the updated wind farm impact zone
scheme. Westslope also conducted a NEXRAD weather radar screening analysis for the existing 23 V47
wind turbines at blade-tip heights of 242 feet AGL and 291 feet AGL for comparison purposes.
Westslope performed the NEXRAD weather radar screening analysis for the following two radar sites:
•
•

Sacramento WSR-88D; and
San Francisco WSR-88D.

Sacramento WSR-88D
Westslope’s NEXRAD weather radar screening analysis for the Sacramento WSR-88D shows that the 23
existing V47 wind turbines at blade-tip heights of 242 feet AGL and 291 feet AGL are visible to the
Sacramento WSR-88D. See Figure 13. Although all 23 V47 wind turbines are within radar line-of-sight,
the screening analysis results show that these wind turbines at blade-tip heights of 242 feet AGL and
291 feet AGL fall within a green area. A green area, or “No Impact Zone”, indicates that impacts are not
likely to WSR-88D operations. See Figures 14 and 15.
As such, Westslope assumes there are no existing impacts to Sacramento WSR-88D operations as a
result of the existing V47 wind turbines.
The NEXRAD weather radar screening analysis for the Sacramento WSR-88D shows that all 10 proposed
V136 wind turbines at a blade-tip height of 493 feet AGL and all nine proposed V150 wind turbines at a
blade-tip height of 591 feet AGL will be visible to the Sacramento WSR-88D. See Figure 16. The
screening analysis results also show that at a blade-tip height of 493 feet AGL, seven of the 10 proposed
V136 wind turbines fall within a dark green area and the remaining three wind turbines fall within a
green area. A dark green area, or “Notification Zone”, indicates that some impacts are possible to WSR88D operations and that consultation with NOAA is optional. See Figure 17. Further, at a blade-tip
height of 591 feet AGL, all nine proposed V150 wind turbines fall within a dark green area. See Figure
18.
Additional radar effects as a result of the proposed V136 or V150 wind turbines will include Doppler
contamination and false weather indications over and in the immediate vicinity of the Project due to
clutter; however, based on the screening analysis results, impacts to Sacramento WSR-88D operations
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are both possible and not likely depending upon the location and blade-tip height of the proposed wind
turbines within the Project.
San Francisco WSR-88D
Westslope’s NEXRAD weather radar screening analysis for the San Francisco WSR-88D shows that the 23
existing V47 wind turbines at blade-tip heights of 242 feet AGL or 291 feet AGL are not visible to the San
Francisco WSR-88D. The screening analysis results also show that at blade-tip heights of 242 feet AGL
and 291 feet AGL, all 23 existing V47 wind turbines fall within a green area. See Figures 19 and 20.
As such, Westslope assumes there are no existing impacts to San Francisco WSR-88D operations as a
result of the existing V47 wind turbines.
The NEXRAD weather radar screening analysis for the San Francisco WSR-88D shows that the 10
proposed V136 wind turbines at a blade-tip height of 493 feet AGL and the nine proposed V150 wind
turbines at a blade-tip height of 591 feet AGL will not be visible to the San Francisco WSR-88D. Further,
the screening analysis results show that all 10 proposed V136 wind turbines at a blade-tip height of 493
feet AGL and all nine V150 proposed wind turbines at a blade-tip height of 591 feet AGL fall within a
green area. See Figures 21 and 22.
Westslope does not expect impacts to San Francisco WSR-88D operations for the V136 or V150 wind
turbines.
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Figure 13 RLOS Analysis Results at 242 feet AGL and 291 feet AGL for the Sacramento WSR-88D
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Figure 14 Impact Zone Analysis Results at 242 feet AGL for the Sacramento WSR-88D
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Figure 15 Impact Zone Analysis Results at 291 feet AGL for the Sacramento WSR-88D
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Figure 16 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Sacramento WSR-88D
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Figure 17 Impact Zone Analysis Results at 493 feet AGL for the Sacramento WSR-88D
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Figure 18 Impact Zone Analysis Results at 591 feet AGL for the Sacramento WSR-88D
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Figure 19 Impact Zone Analysis Results at 242 feet AGL for the San Francisco WSR-88D
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Figure 20 Impact Zone Analysis Results at 291 feet AGL for the San Francisco WSR-88D
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Figure 21 Impact Zone Analysis Results at 493 feet AGL for the San Francisco WSR-88D
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Figure 22 Impact Zone Analysis Results at 591 feet AGL for the San Francisco WSR-88D
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CONCLUSIONS
The DoD PST analysis results for the Project indicate the following:
•
•

Impacts to air defense and homeland security radar are likely; and
Impacts to nearby WSR-88D weather radar are possible.

In total, Westslope identified and conducted a basic radar line-of-sight analysis for the following seven
radar sites:
•
•
•
•
•
•
•

McClellan ASR-9;
Mill Valley ARSR-4;
Moffett ASR-9;
Oakland ASR-9;
Sacramento ATCBI-6;
Stockton ASR-11; and
Travis AFB DASR.

The basic radar line-of-sight analyses conducted by Westslope show the following:
•

•

•

•

For the McClellan ASR-9, between 11 and 19 of the 23 existing V47 wind turbines at blade-tip
heights of 242 feet AGL and 291 feet AGL are visible to and interfering with this radar site. All 10
proposed V136 wind turbines at a blade-tip height of 493 feet AGL and all nine proposed V150
wind turbines at a blade-tip height of 591 feet AGL will be visible to and will interfere with this
radar site.
For the Mill Valley ARSR-4, two of the 23 existing V47 wind turbines at blade-tip heights of 242
feet AGL and 291 feet AGL are visible to and interfering with this radar site. Five of the 10
proposed V136 wind turbines at a blade-tip height of 493 feet AGL and four of the nine
proposed V150 wind turbines at a blade-tip height of 591 feet AGL will be visible to and will
interfere with this radar.
For the Sacramento ATCBI-6, all 23 existing V47 wind turbines at blade-tip heights of 242 feet
AGL and 291 feet AGL are visible to this radar site. All 10 proposed V136 wind turbines at a
blade-tip height of 493 feet AGL and all nine proposed V150 wind turbines at a blade-tip height
of 591 feet AGL will be visible to this radar site; however, Westslope does not expect any effects
from the proposed V136 or V150 wind turbines.
For the Stockton ASR-11 and the Travis AFB DASR, all 23 existing V47 wind turbines at blade-tip
heights of 242 feet AGL and 291 feet AGL are visible to and interfering with this radar site. All
10 proposed V136 wind turbines at a blade-tip height of 493 feet AGL and all nine proposed
V150 wind turbines at a blade-tip height of 591 feet AGL will be visible to and will interfere with
this radar site.
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•

For the Moffett ASR-9 and Oakland ASR-9, wind turbines up to 591 feet AGL in the Project will
not be visible to these radar sites. As a result, Westslope does not expect any radar effects at
this height or below.

For the McClellan ASR-9, based on the fact that between 11 and 19 of the 23 existing V47 wind turbines
are visible to and interfering with this radar site and up to 10 proposed wind turbines will be visible to
and will interfere with this radar site, Westslope does not expect that the V136 or V150 wind turbines
will result in a material difference to the existing radar effects.
For the Mill Valley ARSR-4, based on the fact that the two of the existing V47 wind turbines are visible to
and interfering with this radar site and up to five of the proposed wind turbines will be visible to and will
interfere with this radar site, Westslope does not expect that the V136 or V150 wind turbines will result
in a material difference to the existing radar effects.
For the Stockton ASR-11 and the Travis AFB DASR, based on the fact that all 23 existing V47 wind
turbines are visible to and interfering with these radar sites and up to 10 proposed wind turbines will be
visible to and will interfere with these radar sites, Westslope expects a decrease to the existing radar
effects with the V136 or V150 wind turbines.
Because wind turbines will be visible to the McClellan ASR-9, Mill Valley ARSR-4, Stockton ASR-11, and
Travis AFB DASR, Westslope expects that the FAA and DoD will initially object to the proposed V136 or
V150 wind turbines based on electromagnetic interference to air navigation facilities. As such,
Westslope expects that the FAA will issue Notices of Presumed Hazard for the Project. The FAA and DoD
will likely require further study to determine whether the radar effects are acceptable to operations or
not. The DoD may also setup a Mitigation Response Team to conduct further study. Although possible,
Westslope does not expect that the DHS will object to the proposed V136 or V150 wind turbines.
It is important to note that radar effects do not always translate into operational impacts.
Westslope’s NEXRAD weather radar screening analysis for the Sacramento WSR-88D shows that the 23
existing V47 wind turbines at blade-tip heights of 242 feet AGL and 291 feet AGL are visible to the
Sacramento WSR-88D and that the existing V47 wind turbines fall within a No Impact Zone. As such,
Westslope assumes there are no existing impacts to Sacramento WSR-88D operations as a result of the
existing V47 wind turbines.
The NEXRAD weather radar screening analysis results also show that all 10 proposed V136 wind turbines
at a blade-tip height of 493 feet AGL and all nine proposed V150 wind turbines at a blade-tip height of
591 feet AGL will be visible to the Sacramento WSR-88D. Further, the screening analysis results show
that at a blade-tip height of 493 feet AGL, seven of the 10 proposed V136 wind turbines fall within a
Notification Zone and the remaining three V136 wind turbines fall within a No Impact Zone. At a bladetip height of 591 feet AGL, all nine proposed V150 wind turbines fall within a Notification Zone.
Additional radar effects as a result of the proposed V136 or V150 wind turbines will include Doppler
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contamination and false weather indications over and in the immediate vicinity of the Project due to
clutter; however, based on the screening analysis results, impacts to Sacramento WSR-88D operations
are both possible and not likely depending upon the location and blade-tip height of the proposed wind
turbines within the Project.
Westslope’s NEXRAD weather radar screening analysis for the San Francisco WSR-88D shows that the 23
existing V47 wind turbines at blade-tip heights of 242 feet AGL and 291 feet AGL are not visible to the
San Francisco WSR-88D and that the existing V47 wind turbines fall within a No Impact Zone. As such,
Westslope assumes there are no existing radar effects or impacts to San Francisco WSR-88D operations
as a result of the existing V47 wind turbines.
The NEXRAD weather radar screening analysis also shows that the 10 proposed V136 wind turbines at a
blade-tip height of 493 feet AGL and the nine proposed V150 wind turbines will not be visible to the San
Francisco WSR-88D. The screening analysis results also show that all 10 proposed V136 wind turbines at
a blade-tip height of 493 feet AGL and all nine proposed V150 proposed wind turbines at a blade-tip
height of 591 feet AGL fall within a No Impact Zone. As such, Westslope does not expect any radar
effects or impacts to San Francisco WSR-88D operations for the V136 or V150 wind turbines.
Westslope recommends that the Project details be submitted to the NOAA or the National
Telecommunications Information Administration (NTIA) for a detailed review. The NTIA is essentially a
clearinghouse for other federal agencies including NOAA.
If you have any questions regarding this analysis, please contact Geoff Blackman at (405) 816-2604 or via
email at gnblackman@westslopeconsulting.com.
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INTRODUCTION
The proposed Solano Phase 4 Wind Project (Project) will consist of 12 Vestas V136 (V136) wind turbines
at a blade-tip height of 493 feet above ground level (AGL) or 10 Vestas V150 (V150) wind turbines at a
blade-tip height of 591 feet AGL. 1 Development of this Project will include the removal of the remaining
legacy wind turbines in the Solano Wind Resource Area. Specifically, the 59 existing Kenetech 56/100kilowatt (Kenetech) wind turbines at a blade-tip height of 107 feet AGL.
Westslope Consulting, LLC (Westslope) prepared this report to determine whether the proposed V136
or V150 wind turbines will have an effect on nearby radar sites. Westslope conducted a radar line-ofsight (RLOS) analysis or Next Generation Radar (NEXRAD) weather radar screening analysis as
appropriate for each of the proposed wind turbine heights and included analyses of the existing
Kenetech wind turbines for comparison purposes.
This report provides the results of a Basic Radar Line-of-Sight Study conducted by Westslope, which
includes the following:
•
•
•
•

An initial analysis using the Department of Defense (DoD) Preliminary Screening Tool (PST);
Research into other radar sites near the Project;
A RLOS analysis for each radar site identified by Westslope using wind turbine blade-tip heights
of 107 feet AGL, 493 feet AGL, and 591 feet AGL; and
A NEXRAD weather radar screening analysis using wind turbine blade-tip heights of 107 feet
AGL, 493 feet AGL, and 591 feet AGL.

ANALYSIS
Preliminary Screening Tool
Westslope conducted an initial analysis for Long Range Radar (LRR) and NEXRAD weather radar using
the PST on the Federal Aviation Administration (FAA) Obstruction Evaluation/Airport Airspace Analysis
website. 2 This analysis provides a cursory indication whether wind turbines may be visible, that is,
within radar line-of-sight to one or more radar sites, and likely to affect radar performance.
The PST LRR analysis accounts for Air Route Surveillance Radar sites and a few select Airport Surveillance
Radar sites used for air defense and homeland security. 3 The PST does not account for all DoD,
Department of Homeland Security (DHS), and/or FAA surface-based or tethered aerostat radar sites.

1

SMUD_Phase4_Turbine Location and Height Data 2.20.18.xlsx.
See http://oeaaa.faa.gov.
3
For LRR, the PST uses a buffered radar line-of-sight analysis at a blade-tip height of 750 feet AGL.
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Further, the PST NEXRAD analysis accounts for Weather Surveillance Radar model-88D (WSR-88D) radar
sites but does not account for Terminal Doppler Weather Radar sites. 4
The PST is helpful for identifying potential impacts to LRR and NEXRAD; however, the results are
preliminary, as suggested by the title of the PST, and do not provide an official decision as to whether
impacts are acceptable to operations.
It should be noted that the PST NEXRAD analysis does not reflect the wind farm impact zone scheme
recently updated by the National Oceanic and Atmospheric Administration (NOAA) WSR-88D Radar
Operations Center (ROC). The updated scheme expands the red area, or “No Build Zone”, from three to
four kilometers (km) and to areas where wind turbines penetrate the third elevation angle scanned by a
WSR-88D.
Based on the location of the existing Kenetech wind turbines and the proposed V136 and V150 wind
turbine layouts, Westslope created a single point and a polygon for analysis purposes.
The PST analysis results for LRR show that the single point and the polygon fall within yellow areas.
Yellow indicates that impacts are likely to air defense and homeland security radar. See Figure 1, where
the black rotor represents the single point and the black lines represent the polygon, both created by
Westslope, the black dots represent the 59 existing Kenetech wind turbines, the green dots represent
the 12 V136 wind turbines, and the red dots represent the 10 V150 wind turbines.
Westslope identified the radar sites in the PST LRR results as the Mill Valley Air Route Surveillance Radar
model-4 (ARSR-4), McClellan Airport Surveillance Radar model-9 (ASR-9), and the Stockton Airport
Surveillance Radar model-11 (ASR-11). In addition to the DoD and DHS using these radar sites for
national defense, the FAA uses these radar sites for air traffic control at multiple facilities including
Northern California Terminal Radar Approach Control (TRACON), Oakland Air Route Traffic Control
Center, and Travis Air Force Base (AFB) Air Traffic Control Tower (ATCT)/Radar Approach Control
(RAPCON).

4

For NEXRAD, the PST uses a blade-tip height of 160 meters AGL (525 feet AGL).
3

Figure 1 Long Range Radar Results for the Single Point (left) and for the Polygon (right)
For NEXRAD, the PST analysis results show that the single point falls within a dark green area, or
“Notification Zone”, which indicates that some impacts are possible to WSR-88D operations and that
consultation with NOAA is optional. The polygon falls with a dark green area and green areas. A green
area, or “No Impact Zone”, indicates that impacts are not likely to WSR-88D operations. See Figure 2.
Westslope identified the radar site in the PST NEXRAD analysis as the Sacramento WSR-88D.

Figure 2 NEXRAD results for the Single Point (left) and for the Polygon (right)
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Other Radar Sites
Research performed by Westslope shows four additional radar sites near the Project: the Moffett ASR-9,
Oakland ASR-9, Travis AFB Digital Airport Surveillance Radar (DASR), and the San Francisco WSR-88D.
The DoD uses the Travis AFB DASR for air traffic control at Travis AFB ATCT/RAPCON facilities. The FAA
uses the Moffett ASR-9 and Oakland ASR-9 for air traffic control at multiple facilities including Oakland
TRACON and Northern California TRACON.
Co-Located Secondary Surveillance Radar
A secondary surveillance radar is co-located with each primary surveillance radar. Specifically, an Air
Traffic Control Beacon Interrogator model-6 (ATCBI-6) is co-located with Mill Valley ARSR-4; a Mode S is
co-located with the Moffett ASR-9, the Oakland ASR-9, and the McClellan ASR-9; and a Monopulse
Secondary Surveillance Radar is co-located with the Stockton ASR-11 and the Travis AFB DASR.
In general, secondary surveillance radar (SSR) are less susceptible to interference from wind turbines
than primary surveillance radar.
SSR Only Radar Sites
Westslope also located a SSR only radar site near the Project: the Sacramento ATCBI-6.
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Basic RLOS Analysis
Westslope conducted a basic radar line-of-sight analysis using the United States Geological Survey 10meter National Elevation Dataset (NED). This analysis shows whether the 12 proposed V136 wind
turbines at a blade-tip height of 493 feet AGL or the 10 proposed V150 wind turbines at a blade-tip
height of 591 feet AGL will be visible to one or more radar sites. Westslope also conducted a radar lineof-sight analysis for the existing Kenetech wind turbines at a blade-tip height of 107 feet AGL for
comparison purposes.
Westslope performed the radar line-of-sight analysis for the following seven radar sites:
•
•
•
•
•
•
•

McClellan ASR-9;
Mill Valley ARSR-4;
Moffett ASR-9;
Oakland ASR-9;
Sacramento ATCBI-6;
Stockton ASR-11; and
Travis AFB DASR.

McClellan ASR-9
The radar line-of-sight analysis results show that the 59 existing Kenetech wind turbines are not visible
to the McClellan ASR-9 at a blade-tip height of 107 feet AGL. As such, Westslope assumes there are no
existing radar effects to the McClellan ASR-9 as a result of these legacy wind turbines.
The radar line-of-sight analysis results also show that all 12 proposed V136 wind turbines at a blade-tip
height of 493 feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591 feet AGL will
be visible to the McClellan ASR-9. See Figure 3. Additional radar effects will include unwanted primary
radar returns (clutter) resulting in a partial loss of primary radar target detection and a number of
primary radar false targets over and in the immediate vicinity of the Project. Other possible radar
effects include a partial loss of weather detection and false weather indications over and in the
immediate vicinity of the Project.
Mill Valley ARSR-4
The radar line-of-sight analysis results show that all 59 existing Kenetech wind turbines are visible to the
Mill Valley ARSR-4 at a blade-tip height of 107 feet AGL. See Figure 4. Existing radar effects include a
partial loss of primary radar target detection and a number of primary radar false targets over and in the
immediate vicinity of the existing Kenetech wind turbines due to clutter.
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Further, the radar line-of-sight analysis results show that all 12 proposed V136 wind turbines at a bladetip height of 493 feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591 feet AGL
will be visible to the Mill Valley ARSR-4. See Figure 5.
Based on the fact that the existing Kenetech wind turbines are visible to and interfering with the Mill
Valley ARSR-4, the proposed V136 or V150 wind turbines will be visible to and will interfere with the Mill
Valley ARSR-4, and the development of the Project will include the removal of the existing Kenetech
wind turbines, Westslope does not expect that the V136 or V150 wind turbines will result in a material
difference to the existing radar effects.
Moffett ASR-9
The radar line-of-sight analysis results show that wind turbines up to 591 feet AGL will not be visible to
the Moffett ASR-9. As a result, Westslope does not expect any radar effects at this height or below.
Oakland ASR-9
The radar line-of-sight analysis results show that wind turbines up to 591 feet AGL will not be visible to
the Oakland ASR-9. As a result, Westslope does not expect any radar effects at this height or below.
Sacramento ATCBI-6
The radar line-of-sight analysis results show that the 59 existing Kenetech wind turbines are not visible
to the Sacramento ATCBI-6 at a blade-tip height of 107 feet AGL. The radar line-of-sight analysis results
also show that all 12 proposed V136 wind turbines at a blade-tip height of 493 feet AGL and all 10
proposed V150 wind turbines at a blade-tip height of 591 feet AGL will be visible to the Sacramento
ATCBI-6. See Figure 6.
As noted above, secondary surveillance radar, such as the ATCBI-6, are less susceptible to interference
from wind turbines. As such, Westslope does not expect any effects from the proposed V136 or V150
wind turbines to the Sacramento ATCBI-6.
Stockton ASR-11
The radar line-of-sight analysis results show that 51 of the 59 existing Kenetech wind turbines are visible
to the Stockton ASR-11 at a blade-tip height of 107 feet AGL. See Figure 7. Existing radar effects include
a partial loss of primary radar target detection and a number of primary radar false targets over and in
the immediate vicinity of the 51 Kenetech wind turbines within radar line-of-sight. Other possible radar
effects include a partial loss of weather detection and false weather indications over and in the
immediate vicinity of the 51 Kenetech wind turbines within radar line-of-sight.

7

Further, the radar line-of-sight analysis results show that all 12 proposed V136 wind turbines at a bladetip height of 493 feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591 feet AGL
will be visible to the Stockton ASR-11. See Figure 8.
Based on the fact that 51 of the 59 existing Kenetech wind turbines are visible to and interfering with
the Stockton ASR-11, the proposed V136 or V150 wind turbines will be visible to and will interfere with
the Stockton ASR-11, and the development of the Project will include the removal of the existing
Kenetech wind turbines, Westslope does not expect that the V136 or V150 wind turbines will result in a
material difference to the existing radar effects.
Travis AFB DASR
The radar line-of-sight analysis results show that the 59 existing Kenetech wind turbines are not visible
to the Travis AFB DASR at a blade-tip height of 107 feet AGL. As such, Westslope assumes there are no
existing radar effects to the Travis AFB DASR as a result of these legacy wind turbines. A qualitative
review of radar data collected under Cooperative Research and Development Agreement confirms that
the 59 Kenetech wind turbines do not interfere with the Travis AFB DASR. 5
The radar line-of-sight analysis results also show that all 12 proposed V136 wind turbines at a blade-tip
height of 493 feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591 feet AGL will
be visible to the Travis AFB DASR. See Figure 9. Additional radar effects will include a partial loss of
primary radar target detection and a number of primary radar false targets over and in the immediate
vicinity of the Project due to clutter. Other possible radar effects due to clutter include a partial loss of
weather detection and false weather indications over and in the immediate vicinity of the Project.
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See Westslope Solano Phase 4 23 February 2017.pptx
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Figure 3 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the McClellan ASR-9
9

Figure 4 RLOS Analysis Results at 107 feet AGL for the Mill Valley ARSR-4
10

Figure 5 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Mill Valley ARSR-4
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Figure 6 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Sacramento ATCBI-6
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Figure 7 RLOS Analysis Results at 107 feet AGL for the Stockton ASR-11
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Figure 8 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Stockton ASR-11
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Figure 9 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Travis AFB DASR
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NEXRAD Weather Radar Screening Analysis
The PST NEXRAD analysis does not reflect the wind farm impact zone scheme recently updated by the
NOAA WSR-88D ROC. The updated scheme expands the red area, or “No Build Zone”, from three to four
km and to areas where wind turbines penetrate the third elevation angle scanned by a WSR-88D.
Westslope conducted a NEXRAD weather radar screening analysis using the 10-meter NED. This analysis
shows whether wind turbines at blade-tip heights of 493 feet AGL and 591 feet AGL will be within radar
line-of-sight to one or more WSR-88D radar sites and incorporates the updated wind farm impact zone
scheme. Westslope also conducted a NEXRAD weather radar screening analysis for the existing
Kenetech wind turbines at a blade-tip height of 107 feet AGL for comparison purposes.
Westslope performed the NEXRAD weather radar screening analysis for the following two radar sites:
•
•

Sacramento WSR-88D; and
San Francisco WSR-88D.

Sacramento WSR-88D
Westslope’s NEXRAD weather radar screening analysis for the Sacramento WSR-88D shows that the 59
existing Kenetech wind turbines at a blade-tip height of 107 feet AGL are visible to the Sacramento WSR88D. See Figure 10. Although all 59 existing Kenetech wind turbines are within radar line-of-sight, the
screening analysis results show that these wind turbines fall within a green area. A green area, or “No
Impact Zone”, indicates that impacts are not likely to WSR-88D operations. See Figure 11.
As such, Westslope assumes there are no existing impacts to the Sacramento WSR-88D operations as a
result of these legacy wind turbines.
The NEXRAD weather radar screening analysis for the Sacramento WSR-88D shows that all 12 proposed
V136 wind turbines at a blade-tip height of 493 feet AGL and all 10 proposed V150 wind turbines at a
blade-tip height of 591 feet AGL will be visible to the Sacramento WSR-88D. See Figure 12. The
screening analysis results also show that at a blade-tip height of 493 feet AGL, two of the 12 proposed
V136 wind turbines fall within a dark green area and the remaining 10 V136 wind turbines fall within a
green area. A dark green area, or “Notification Zone”, indicates that some impacts are possible to WSR88D operations and that consultation with NOAA is optional. See Figure 13. Further, at a blade-tip
height of 591 feet AGL, seven of the 10 proposed V150 wind turbines fall within a dark green area and
the remaining three V150 wind turbines fall within a green area. See Figure 14.
Additional radar effects as a result of the proposed V136 or V150 wind turbines will include Doppler
contamination and false weather indications over and in the immediate vicinity of the Project due to
clutter; however, based on the screening analysis results, impacts to Sacramento WSR-88D operations
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are both possible and not likely depending upon the location and blade-tip height of the proposed wind
turbines within the Project.
San Francisco WSR-88D
Westslope’s NEXRAD weather radar screening analysis for the San Francisco WSR-88D shows that the 59
existing Kenetech wind turbines at a blade-tip height of 107 feet AGL are not visible to the San Francisco
WSR-88D. The screening analysis results also show that the 59 existing Kenetech wind turbines at a
blade-tip height of 107 feet AGL fall within a green area. See Figure 15.
As such, Westslope assumes there are no existing radar effects or impacts to San Francisco WSR-88D
operations as a result of these legacy wind turbines.
The NEXRAD weather radar screening analysis for the San Francisco WSR-88D shows that the 12
proposed V136 wind turbines at a blade-tip height of 493 feet AGL will not be visible to the San
Francisco WSR-88D. At a blade-tip height of 591 feet AGL, two of the 10 proposed V150 wind turbines
will be visible to the San Francisco WSR-88D. See Figure 16. The screening analysis results also show
that all 12 proposed V136 wind turbines at a blade-tip height of 493 feet AGL and all 10 proposed V150
proposed wind turbines at a blade-tip height of 591 feet AGL fall within a green area. See Figures 17 and
18.
For the V136 wind turbines, Westslope does not expect any radar effects or impacts to San Francisco
WSR-88D operations.
For two of the 10 proposed V150 wind turbines, additional radar effects will include Doppler
contamination and false weather indications over and in the immediate vicinity of these two V150 wind
turbines due to clutter; however, impacts to WSR-88D operations are not likely based on the WSR-88D
ROC wind farm impact zone scheme.
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Figure 10 RLOS Analysis Results at 107 feet AGL for the Sacramento WSR-88D
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Figure 11 Impact Zone Analysis Results at 107 feet AGL for the Sacramento WSR-88D
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Figure 12 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the Sacramento WSR-88D
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Figure 13 Impact Zone Analysis Results at 493 feet AGL for the Sacramento WSR-88D
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Figure 14 Impact Zone Analysis Results at 591 feet AGL for the Sacramento WSR-88D
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Figure 15 Impact Zone Analysis Results at 107 feet AGL for the San Francisco WSR-88D
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Figure 16 RLOS Analysis Results at 493 feet AGL and 591 feet AGL for the San Francisco WSR-88D
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Figure 17 Impact Zone Analysis Results at 493 feet AGL for the San Francisco WSR-88D
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Figure 18 Impact Zone Analysis Results at 591 feet AGL for the San Francisco WSR-88D
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CONCLUSIONS
The DoD PST analysis results for the Project indicate the following:
•
•

Impacts to air defense and homeland security radar are likely; and
Impacts to nearby WSR-88D weather radar are possible.

In total, Westslope identified and conducted a basic radar line-of-sight analysis for the following seven
radar sites:
•
•
•
•
•
•
•

McClellan ASR-9;
Mill Valley ARSR-4;
Moffett ASR-9;
Oakland ASR-9;
Sacramento ATCBI-6;
Stockton ASR-11; and
Travis AFB DASR.

The basic radar line-of-sight analyses conducted by Westslope show the following:
•

•

•

•

•

For the McClellan ASR-9, the 59 existing Kenetech wind turbines are not visible to and are not
interfering with this radar site. All 12 proposed V136 wind turbines at a blade-tip height of 493
feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591 feet AGL will be
visible to and will interfere with this radar site.
For the Mill Valley ARSR-4, all 59 existing Kenetech wind turbines are visible to and are
interfering with this radar site. All 12 proposed V136 wind turbines at a blade-tip height of 493
feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591 feet AGL will be
visible to and will interfere with this radar site.
For the Sacramento ATCBI-6, the 59 existing Kenetech wind turbines are not visible to this radar
site. All 12 proposed V136 wind turbines at a blade-tip height of 493 feet AGL and all 10
proposed V150 wind turbines at a blade-tip height of 591 feet AGL will be visible to this radar
site; however, Westslope does not expect any effects from the proposed V136 or V150 wind
turbines.
For the Stockton ASR-11, 51 of the 59 existing Kenetech wind turbines are visible to and are
interfering with this radar site. All 12 proposed V136 wind turbines at a blade-tip height of 493
feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591 feet AGL will be
visible to and will interfere with this radar site.
For the Travis AFB DASR, the 59 existing Kenetech wind turbines are not visible to this radar site.
All 12 proposed V136 wind turbines at a blade-tip height of 493 feet AGL and all 10 proposed
V150 wind turbines at a blade-tip height of 591 feet AGL will be visible to and will interfere with
this radar site.
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•

For the Moffett ASR-9 and the Oakland ASR-9, the proposed V136 and V150 wind turbines will
not be visible to these radar sites. As a result, Westslope does not expect any radar effects to
these radar sites.

For the Mill Valley ARSR-4 and the Stockton ASR-11, based on the fact that the existing Kenetech wind
turbines are visible to and interfering with these radar sites, the proposed V136 or V150 wind turbines
will be visible to and will interfere with these radar sites, and the development of the Project will include
the removal of the existing Kenetech wind turbines, Westslope does not expect that the proposed V136
or V150 wind turbines will result in a material difference to the existing radar effects to these radar
sites.
For the McClellan ASR-9 and the Travis AFB DASR, without mitigation, additional radar effects as a result
of the proposed V136 or V150 wind turbines will include unwanted primary radar returns (clutter)
resulting in a partial loss of primary radar target detection and a number of primary radar false targets
over and in the immediate vicinity of the Project. Other possible radar effects include a partial loss of
weather detection and false weather indications over and in the immediate vicinity of the Project. It is
possible that mitigation techniques presently in use for the other 530 existing wind turbines in the
Solano Wind Resource Area may be sufficient to address any concerns of the FAA or DoD.
Because wind turbines will be visible to the McClellan ASR-9, Mill Valley ARSR-4, Stockton ASR-11, and
Travis AFB DASR, Westslope expects that the FAA and DoD will initially object to the proposed V136 or
V150 wind turbines based on electromagnetic interference to air navigation facilities. As such,
Westslope expects that the FAA will issue Notices of Presumed Hazard for the Project. The FAA and DoD
will likely require further study to determine whether the radar effects are acceptable to operations or
not. The DoD may also setup a Mitigation Response Team to conduct further study. Although possible,
Westslope does not expect that the DHS will object to the proposed V136 or V150 wind turbines.
It is important to note that radar effects do not always translate into operational impacts.
Westslope’s NEXRAD weather radar screening analysis for the Sacramento WSR-88D shows that the 59
existing Kenetech wind turbines at a blade-tip height of 107 feet AGL are visible to the Sacramento WSR88D and that the existing Kenetech wind turbines fall within a No Impact Zone. As such, Westslope
assumes there are no existing impacts to Sacramento WSR-88D operations as a result of these legacy
wind turbines.
The NEXRAD weather radar screening analysis results also show that all 12 proposed V136 wind turbines
at a blade-tip height of 493 feet AGL and all 10 proposed V150 wind turbines at a blade-tip height of 591
feet AGL will be visible to the Sacramento WSR-88D. Further, the screening analysis results show that at
a blade-tip height of 493 feet AGL, two of the 12 proposed V136 wind turbines fall within a Notification
Zone and the remaining 10 V136 wind turbines fall within a No Impact Zone. At a blade-tip height of 591
feet AGL, seven of the 10 proposed V150 wind turbines fall within a Notification Zone and the remaining
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three V150 wind turbines fall within a No Impact Zone. Additional radar effects as a result of the
proposed V136 or V150 wind turbines will include Doppler contamination and false weather indications
over and in the immediate vicinity of the Project due to clutter; however, based on the screening
analysis results, impacts to Sacramento WSR-88D operations are both possible and not likely depending
upon the location and blade-tip height of the proposed wind turbines within the Project.
Westslope’s NEXRAD weather radar screening analysis for the San Francisco WSR-88D shows that the 59
existing Kenetech wind turbines at a blade-tip height of 107 feet AGL are not visible to the San Francisco
WSR-88D and that the existing Kenetech wind turbines fall within a No Impact Zone. As such, Westslope
assumes there are no existing radar effects or impacts to San Francisco WSR-88D operations as a result
of these legacy wind turbines.
The NEXRAD weather radar screening analysis also shows that the 12 proposed V136 wind turbines at a
blade-tip height of 493 feet AGL will not be visible to the San Francisco WSR-88D. At a blade-tip height
of 591 feet AGL, two of the 10 proposed V150 wind turbines will be visible to the San Francisco WSR88D. The screening analysis results also show that all 12 proposed V136 wind turbines at a blade-tip
height of 493 feet AGL and all 10 proposed V150 proposed wind turbines at a blade-tip height of 591
feet AGL fall within No Impact Zone. For the V136 wind turbines, Westslope does not expect any radar
effects or impacts to San Francisco WSR-88D operations. For two of the 10 proposed V150 wind
turbines, additional radar effects will include Doppler contamination and false weather indications over
and in the immediate vicinity of these two V150 wind turbines due to clutter; however, impacts to WSR88D operations are not likely based on the WSR-88D ROC wind farm impact zone scheme.
Westslope recommends that the Project details be submitted to the NOAA or the National
Telecommunications Information Administration (NTIA) for a detailed review. The NTIA is essentially a
clearinghouse for other federal agencies including NOAA.
If you have any questions regarding this analysis, please contact Geoff Blackman at (405) 816-2604 or via
email at gnblackman@westslopeconsulting.com.
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Item N – Comm to City or County Pln Official

Item N – Communications to appropriate city official or county planning
department.
As explained in Item K, the Project is not subject to a zoning approval by a local jurisdiction other than
the SMUD Board of Directors. Accordingly, SMUD did not communicate the requested details to a local
planning entity regarding whether the proposed project is (1) located within 1,000 feet of a military
installation, (2) beneath a low-level flight path, (3) within special use airspace as defined in Section
21098 of the Public Resources Code, or (4) within an urbanized area as defined in Government Code
section 65944. The substantive information identified in numbers 1) through 3) above, however, are
included within the Solano 4 Obstruction Evaluation Studies.pdf, Item M to this application. Regarding
4), no part of the Project is not located within an urbanized area. In addition, the Project does not
involve adoption or amendment of general plan, though SMUD did notify Travis Air Force Base of the
Project through, among other means, the Determination of No Hazard process with the Federal Aviation
Administration.

Item O – FAA Documents

2018-WTW-13388-OE

Aeronautical Study No.
2018-WTW-13388-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 10/11/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** THIS IS NOT A DETERMINATION **

Additional information is required before we can complete an aeronautical study concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R1
Rio Vista, CA
38-07-54.16N NAD 83
121-46-31.47W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

See attachment for additional information.

NOTE: IF NO RESPONSE IS RECEIVED WITHIN 30 DAYS OF THE DATE OF THIS LETTER,
ACTION WILL BE TAKEN TO TERMINATE THIS AERONAUTICAL STUDY.
If we can be of further assistance, please contact Cesar Perez, at (404) 305-5041, or cesar.ctr.perez@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13388-OE.

Signature Control No: 387140385-387270169
Kent M. Wheeler
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
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( ADD -WT )

Additional information for ASN 2018-WTW-13388-OE
Additional information about existing turbines has been requested by email to Amanda Beck. Please reply by
email to cesar.ctr.perez@faa.gov.
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Aeronautical Study No.
2018-WTW-13388-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 12/04/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** PUBLIC NOTICE **

The Federal Aviation Administration is conducting an aeronautical study concerning the following:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R1
Rio Vista, CA
38-07-54.16N NAD 83
121-46-31.47W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

The structure above exceeds obstruction standards. To determine its effect upon the safe and efficient use
of navigable airspace by aircraft and on the operation of air navigation facilities, the FAA is conducting an
aeronautical study under the provisions of 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code of
Federal Regulations, part 77.
** SEE REVERSE SIDE FOR ADDITIONAL INFORMATION **
In the study, consideration will be given to all facts relevant to the effect of the structure on existing and
planned airspace use, air navigation facilities, airports, aircraft operations, procedures and minimum flight
altitudes, and the air traffic control system.
Interested persons are invited to participate in the aeronautical study by submitting comments to the above
FAA address or through the electronic notification system. To be eligible for consideration, comments must
be relevant to the effect the structure would have on aviation, must provide sufficient detail to permit a clear
understanding, must contain the aeronautical study number printed in the upper right hand corner of this notice,
and must be received on or before 01/10/2019.
This notice may be reproduced and circulated by any interested person. Airport managers are encouraged to
post this notice.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13388-OE.
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Signature Control No: 387140385-391516697
Steve Phillips
Specialist
Attachment(s)
Part 77
Additional Information
Map(s)
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( CIR -WT )

Additional Information for ASN 2018-WTW-13388-OE
Proposal: To construct and/or operate a(n) Wind Turbine to a height of 591 feet above ground level, 799 feet
above mean sea level.
Location: The structure will be located * nautical miles * of * Airport reference point.
Part 77 Obstruction Standard(s) Exceeded:
Preliminary FAA study indicates that the above mentioned structure would:
not exceed traffic pattern airspace
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Additional information for ASN 2018-WTW-13388-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ASN, Aeronautical Study Number
CFR, Code of Federal Regulations
NM, Nautical Mile
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. In order to
facilitate the public comment process, all 19 studies are being circularized under ASN 2018-WTW-13388-OE.
All comments received from this circularization will be considered in completing the separate determinations
for each study. The ASNs with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
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2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet
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Map for ASN 2018-WTW-13388-OE
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Aeronautical Study No.
2018-WTW-13388-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R1
Rio Vista, CA
38-07-54.16N NAD 83
121-46-31.47W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13388-OE.

Signature Control No: 387140385-395150226
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13388-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13388-OE
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Aeronautical Study No.
2018-WTW-13388-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R1
Rio Vista, CA
38-07-54.16N NAD 83
121-46-31.47W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13388-OE.

Signature Control No: 387140385-466582666
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13388-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13388-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R1
Rio Vista, CA
38-07-54.16N NAD 83
121-46-31.47W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13388-OE.
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Signature Control No: 387140385-390777509
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13388-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
Page 4 of 5

If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13389-OE

Aeronautical Study No.
2018-WTW-13389-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R2
Rio Vista, CA
38-07-44.90N NAD 83
121-46-20.90W
183 feet site elevation (SE)
591 feet above ground level (AGL)
774 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:

Page 1 of 7

(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13389-OE.

Signature Control No: 387140386-395150229
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13389-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13389-OE
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Aeronautical Study No.
2018-WTW-13389-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R2
Rio Vista, CA
38-07-44.90N NAD 83
121-46-20.90W
183 feet site elevation (SE)
591 feet above ground level (AGL)
774 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
Page 1 of 3

If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13389-OE.

Signature Control No: 387140386-466582677
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13389-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13389-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R2
Rio Vista, CA
38-07-44.90N NAD 83
121-46-20.90W
183 feet site elevation (SE)
591 feet above ground level (AGL)
774 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13389-OE.
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Signature Control No: 387140386-390777517
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13389-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13390-OE

Aeronautical Study No.
2018-WTW-13390-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R3
Rio Vista, CA
38-07-35.49N NAD 83
121-46-28.29W
189 feet site elevation (SE)
591 feet above ground level (AGL)
780 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13390-OE.

Signature Control No: 387140387-395150225
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13390-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13390-OE
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Aeronautical Study No.
2018-WTW-13390-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R3
Rio Vista, CA
38-07-35.49N NAD 83
121-46-28.29W
189 feet site elevation (SE)
591 feet above ground level (AGL)
780 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13390-OE.

Signature Control No: 387140387-466582667
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13390-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13390-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R3
Rio Vista, CA
38-07-35.49N NAD 83
121-46-28.29W
189 feet site elevation (SE)
591 feet above ground level (AGL)
780 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13390-OE.
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Signature Control No: 387140387-390777510
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13390-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.

Page 5 of 5

2018-WTW-13391-OE

Aeronautical Study No.
2018-WTW-13391-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R4
Rio Vista, CA
38-07-25.84N NAD 83
121-46-31.86W
187 feet site elevation (SE)
591 feet above ground level (AGL)
778 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13391-OE.

Signature Control No: 387140388-395150224
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13391-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Aeronautical Study No.
2018-WTW-13391-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R4
Rio Vista, CA
38-07-25.84N NAD 83
121-46-31.86W
187 feet site elevation (SE)
591 feet above ground level (AGL)
778 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13391-OE.

Signature Control No: 387140388-466582671
Paul Holmquist
Specialist
Attachment(s)
Additional Information

Page 2 of 3

( EXT -WT )

Additional information for ASN 2018-WTW-13391-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13391-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R4
Rio Vista, CA
38-07-25.84N NAD 83
121-46-31.86W
187 feet site elevation (SE)
591 feet above ground level (AGL)
778 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13391-OE.
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Signature Control No: 387140388-390777516
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13391-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13392-OE

Aeronautical Study No.
2018-WTW-13392-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R5
Rio Vista, CA
38-07-14.14N NAD 83
121-46-28.35W
116 feet site elevation (SE)
591 feet above ground level (AGL)
707 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:

Page 1 of 7

(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13392-OE.

Signature Control No: 387140389-395150228
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13392-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
Page 4 of 7

2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Aeronautical Study No.
2018-WTW-13392-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R5
Rio Vista, CA
38-07-14.14N NAD 83
121-46-28.35W
116 feet site elevation (SE)
591 feet above ground level (AGL)
707 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13392-OE.

Signature Control No: 387140389-466582665
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13392-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13392-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1R5
Rio Vista, CA
38-07-14.14N NAD 83
121-46-28.35W
116 feet site elevation (SE)
591 feet above ground level (AGL)
707 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13392-OE.
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Signature Control No: 387140389-390777512
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13392-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13393-OE

Aeronautical Study No.
2018-WTW-13393-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N1
Rio Vista, CA
38-07-18.49N NAD 83
121-45-46.46W
166 feet site elevation (SE)
591 feet above ground level (AGL)
757 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13393-OE.

Signature Control No: 387140390-395150231
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13393-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13393-OE
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Aeronautical Study No.
2018-WTW-13393-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N1
Rio Vista, CA
38-07-18.49N NAD 83
121-45-46.46W
166 feet site elevation (SE)
591 feet above ground level (AGL)
757 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13393-OE.

Signature Control No: 387140390-466582672
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13393-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13393-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N1
Rio Vista, CA
38-07-18.49N NAD 83
121-45-46.46W
166 feet site elevation (SE)
591 feet above ground level (AGL)
757 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13393-OE.
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Signature Control No: 387140390-390777525
Steve Phillips
Specialist
Attachment(s)
Additional Information
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( NPH -WT )

Additional information for ASN 2018-WTW-13393-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13394-OE

Aeronautical Study No.
2018-WTW-13394-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N2
Rio Vista, CA
38-07-08.51N NAD 83
121-45-43.44W
157 feet site elevation (SE)
591 feet above ground level (AGL)
748 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
Page 2 of 7

used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13394-OE.

Signature Control No: 387140391-395150230
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)

Page 3 of 7

( DNH -WT )

Additional information for ASN 2018-WTW-13394-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13394-OE
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Aeronautical Study No.
2018-WTW-13394-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N2
Rio Vista, CA
38-07-08.51N NAD 83
121-45-43.44W
157 feet site elevation (SE)
591 feet above ground level (AGL)
748 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13394-OE.

Signature Control No: 387140391-466582664
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13394-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13394-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N2
Rio Vista, CA
38-07-08.51N NAD 83
121-45-43.44W
157 feet site elevation (SE)
591 feet above ground level (AGL)
748 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13394-OE.
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Signature Control No: 387140391-390777511
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13394-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13395-OE

Aeronautical Study No.
2018-WTW-13395-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N3
Rio Vista, CA
38-06-53.36N NAD 83
121-45-15.19W
115 feet site elevation (SE)
591 feet above ground level (AGL)
706 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13395-OE.

Signature Control No: 387140392-395150233
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13395-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13395-OE
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Aeronautical Study No.
2018-WTW-13395-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N3
Rio Vista, CA
38-06-53.36N NAD 83
121-45-15.19W
115 feet site elevation (SE)
591 feet above ground level (AGL)
706 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13395-OE.

Signature Control No: 387140392-466582669
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13395-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13395-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N3
Rio Vista, CA
38-06-53.36N NAD 83
121-45-15.19W
115 feet site elevation (SE)
591 feet above ground level (AGL)
706 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13395-OE.
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Signature Control No: 387140392-390777519
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13395-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13396-OE

Aeronautical Study No.
2018-WTW-13396-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N4
Rio Vista, CA
38-06-43.69N NAD 83
121-45-03.40W
54 feet site elevation (SE)
591 feet above ground level (AGL)
645 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13396-OE.

Signature Control No: 387140393-395150245
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13396-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this

Page 5 of 7

RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13396-OE
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Aeronautical Study No.
2018-WTW-13396-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N4
Rio Vista, CA
38-06-43.69N NAD 83
121-45-03.40W
54 feet site elevation (SE)
591 feet above ground level (AGL)
645 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13396-OE.

Signature Control No: 387140393-466582676
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13396-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13396-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P1N4
Rio Vista, CA
38-06-43.69N NAD 83
121-45-03.40W
54 feet site elevation (SE)
591 feet above ground level (AGL)
645 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13396-OE.
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Signature Control No: 387140393-390777513
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13396-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13397-OE

Aeronautical Study No.
2018-WTW-13397-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N1
Rio Vista, CA
38-05-33.53N NAD 83
121-49-52.57W
242 feet site elevation (SE)
591 feet above ground level (AGL)
833 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13397-OE.

Signature Control No: 387140394-395150234
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13397-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13397-OE
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Aeronautical Study No.
2018-WTW-13397-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N1
Rio Vista, CA
38-05-33.53N NAD 83
121-49-52.57W
242 feet site elevation (SE)
591 feet above ground level (AGL)
833 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13397-OE.

Signature Control No: 387140394-466582670
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13397-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13397-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N1
Rio Vista, CA
38-05-33.53N NAD 83
121-49-52.57W
242 feet site elevation (SE)
591 feet above ground level (AGL)
833 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13397-OE.
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Signature Control No: 387140394-390777527
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13397-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13398-OE

Aeronautical Study No.
2018-WTW-13398-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N2
Rio Vista, CA
38-05-08.34N NAD 83
121-50-03.54W
173 feet site elevation (SE)
591 feet above ground level (AGL)
764 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13398-OE.

Signature Control No: 387140395-395150227
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13398-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13398-OE
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Aeronautical Study No.
2018-WTW-13398-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N2
Rio Vista, CA
38-05-08.34N NAD 83
121-50-03.54W
173 feet site elevation (SE)
591 feet above ground level (AGL)
764 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13398-OE.

Signature Control No: 387140395-466582673
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13398-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13398-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N2
Rio Vista, CA
38-05-08.34N NAD 83
121-50-03.54W
173 feet site elevation (SE)
591 feet above ground level (AGL)
764 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13398-OE.
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Signature Control No: 387140395-390777515
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13398-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.

Page 5 of 5

2018-WTW-13399-OE

Aeronautical Study No.
2018-WTW-13399-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N3
Rio Vista, CA
38-05-24.68N NAD 83
121-49-44.45W
214 feet site elevation (SE)
591 feet above ground level (AGL)
805 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13399-OE.

Signature Control No: 387140396-395150242
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)

Page 3 of 7

( DNH -WT )

Additional information for ASN 2018-WTW-13399-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13399-OE
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Aeronautical Study No.
2018-WTW-13399-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N3
Rio Vista, CA
38-05-24.68N NAD 83
121-49-44.45W
214 feet site elevation (SE)
591 feet above ground level (AGL)
805 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13399-OE.

Signature Control No: 387140396-466582668
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13399-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.

Page 3 of 3

Aeronautical Study No.
2018-WTW-13399-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N3
Rio Vista, CA
38-05-24.68N NAD 83
121-49-44.45W
214 feet site elevation (SE)
591 feet above ground level (AGL)
805 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13399-OE.
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Signature Control No: 387140396-390777524
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13399-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13400-OE

Aeronautical Study No.
2018-WTW-13400-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N4
Rio Vista, CA
38-05-02.29N NAD 83
121-49-31.33W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13400-OE.

Signature Control No: 387140399-395150237
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13400-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Aeronautical Study No.
2018-WTW-13400-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N4
Rio Vista, CA
38-05-02.29N NAD 83
121-49-31.33W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13400-OE.

Signature Control No: 387140399-466582682
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13400-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13400-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N4
Rio Vista, CA
38-05-02.29N NAD 83
121-49-31.33W
208 feet site elevation (SE)
591 feet above ground level (AGL)
799 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13400-OE.
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Signature Control No: 387140399-390777518
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13400-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13401-OE

Aeronautical Study No.
2018-WTW-13401-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N5
Rio Vista, CA
38-04-53.15N NAD 83
121-49-40.77W
103 feet site elevation (SE)
591 feet above ground level (AGL)
694 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13401-OE.

Signature Control No: 387140402-395150240
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13401-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13401-OE
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Aeronautical Study No.
2018-WTW-13401-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N5
Rio Vista, CA
38-04-53.15N NAD 83
121-49-40.77W
103 feet site elevation (SE)
591 feet above ground level (AGL)
694 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13401-OE.

Signature Control No: 387140402-466582681
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13401-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13401-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N5
Rio Vista, CA
38-04-53.15N NAD 83
121-49-40.77W
103 feet site elevation (SE)
591 feet above ground level (AGL)
694 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13401-OE.
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Signature Control No: 387140402-390777522
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13401-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13402-OE

Aeronautical Study No.
2018-WTW-13402-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N6
Rio Vista, CA
38-04-43.66N NAD 83
121-49-43.80W
116 feet site elevation (SE)
591 feet above ground level (AGL)
707 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13402-OE.

Signature Control No: 387140406-395150243
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13402-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13402-OE
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Aeronautical Study No.
2018-WTW-13402-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N6
Rio Vista, CA
38-04-43.66N NAD 83
121-49-43.80W
116 feet site elevation (SE)
591 feet above ground level (AGL)
707 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13402-OE.

Signature Control No: 387140406-466582674
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13402-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13402-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N6
Rio Vista, CA
38-04-43.66N NAD 83
121-49-43.80W
116 feet site elevation (SE)
591 feet above ground level (AGL)
707 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13402-OE.
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Signature Control No: 387140406-390777514
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13402-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13403-OE

Aeronautical Study No.
2018-WTW-13403-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N7
Rio Vista, CA
38-04-29.29N NAD 83
121-49-03.88W
180 feet site elevation (SE)
591 feet above ground level (AGL)
771 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13403-OE.

Signature Control No: 387140407-395150244
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13403-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13403-OE

Page 7 of 7

Aeronautical Study No.
2018-WTW-13403-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N7
Rio Vista, CA
38-04-29.29N NAD 83
121-49-03.88W
180 feet site elevation (SE)
591 feet above ground level (AGL)
771 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13403-OE.

Signature Control No: 387140407-466582678
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13403-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13403-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N7
Rio Vista, CA
38-04-29.29N NAD 83
121-49-03.88W
180 feet site elevation (SE)
591 feet above ground level (AGL)
771 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13403-OE.
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Signature Control No: 387140407-390777520
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13403-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13404-OE

Aeronautical Study No.
2018-WTW-13404-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N8
Rio Vista, CA
38-04-48.12N NAD 83
121-48-51.19W
211 feet site elevation (SE)
591 feet above ground level (AGL)
802 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13404-OE.

Signature Control No: 387140408-395150232
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13404-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13404-OE
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Aeronautical Study No.
2018-WTW-13404-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N8
Rio Vista, CA
38-04-48.12N NAD 83
121-48-51.19W
211 feet site elevation (SE)
591 feet above ground level (AGL)
802 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13404-OE.

Signature Control No: 387140408-466582679
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13404-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13404-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N8
Rio Vista, CA
38-04-48.12N NAD 83
121-48-51.19W
211 feet site elevation (SE)
591 feet above ground level (AGL)
802 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13404-OE.
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Signature Control No: 387140408-390777521
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13404-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13405-OE

Aeronautical Study No.
2018-WTW-13405-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N9
Rio Vista, CA
38-04-38.20N NAD 83
121-48-46.20W
216 feet site elevation (SE)
591 feet above ground level (AGL)
807 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13405-OE.

Signature Control No: 387140409-395150238
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13405-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13405-OE
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Aeronautical Study No.
2018-WTW-13405-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N9
Rio Vista, CA
38-04-38.20N NAD 83
121-48-46.20W
216 feet site elevation (SE)
591 feet above ground level (AGL)
807 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13405-OE.

Signature Control No: 387140409-466582680
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13405-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13405-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N9
Rio Vista, CA
38-04-38.20N NAD 83
121-48-46.20W
216 feet site elevation (SE)
591 feet above ground level (AGL)
807 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13405-OE.
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Signature Control No: 387140409-390777526
Steve Phillips
Specialist
Attachment(s)
Additional Information

Page 2 of 5

( NPH -WT )

Additional information for ASN 2018-WTW-13405-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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2018-WTW-13406-OE

Aeronautical Study No.
2018-WTW-13406-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 02/01/2019
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N10
Rio Vista, CA
38-04-22.44N NAD 83
121-48-30.99W
148 feet site elevation (SE)
591 feet above ground level (AGL)
739 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:
As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights Chapters 4,12&13(Turbines).
Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.
It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:
__X__ At least 60 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)
See attachment for additional condition(s) or information.
This determination expires on 08/01/2020 unless:
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(a)
(b)

the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.
extended, revised, or terminated by the issuing office.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.
This determination is subject to review if an interested party files a petition that is received by the FAA on
or before March 03, 2019. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager of the Airspace Policy Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Room 423, Washington,
DC 20591, via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This determination becomes final on March 13, 2019 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of
the grant of any review. For any questions regarding your petition, please contact Airspace Policy Group via
telephone – 202-267-8783.
This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above. If a certified 1A or 2C accuracy survey was required to mitigate an
adverse effect, any change in coordinates or increase in height will require a new certified accuracy survey and
may require a new aeronautical study.
If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.
Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.
Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.
In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
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used to light the structure during the construction phase. If power is not available, turbines shall be lit with selfcontained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.
This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.
This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.
An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Steve Phillips, at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13406-OE.

Signature Control No: 387140410-395150239
Mike Helvey
Manager, Obstruction Evaluation Group
Attachment(s)
Additional Information
Map(s)
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Additional information for ASN 2018-WTW-13406-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CAT, Category
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
IFR, Instrument Flight Rules
MVA, Minimum Vectoring Altitude
NM, Nautical Mile
RWY, Runway
TPA, Traffic Pattern Airspace
TRACON, Terminal Radar Approach Control
VFR, Visual Flight Rules
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07
NM southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The
ASNs with coordinates, AGL heights, and AMSL heights are as shown on page one. They would exceed the
obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL.
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2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines.
In order to facilitate the public comment process, the studies were circularized under ASN 2018-WTW-13388OE on December 04, 2018, to all known aviation interests and to non-aeronautical interests that may be affected
by the proposal. One letter of objection was received as a result of the circularization.
The Solano County Airport Land Use Commission (County) submitted comments that may not necessarily
be an "objection" but rather statements. Some of their statements are simply repeating applicable law / rule /
orders. They stated that these would be the tallest wind turbines in the area and larger than other onshore
turbines elsewhere. Also stated was a belief that these have electromagnetic effects on radar. One statement
said they "have seen information that conflicts" with the preliminary analysis of not exceeding TPA. Instead of
submitting that stated information, a request was made for the FAA to see if any other obstruction standard was
exceeded.
We are not sure what to make of the statement about these being the tallest in the area. Simply being taller than
other structures has never been, nor will it ever be, the sole indicator of whether the structure would present an
unacceptable impact upon the safe and efficient use of the navigable airspace.
The letter left the impression that the County believes exceeding one or more of the obstruction standards of 14
CFR Part 77 is reason enough to determine the proposal to be a hazard. That is not the case. It is the result of
the aeronautical study that determines whether the structure would be a hazard or no hazard to air navigation.
We will always compare proposed structures against all of the obstruction standards but will not circularize
the standards that are not exceeded nor any standards and/or effects that are beyond the scope of the public to
provide information about.
Records indicate that O88 has approximately 35,000 operations per year primarily from CAT A and B general
aviation aircraft. All except one of the proposed turbines lie beyond the TPA for all RWYs and aircraft
categories. That one proposal is on the edge of the RWY 15/33 TPA for CAT D, but at 2,199 feet long, this
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RWY is incapable of sustaining CAT D aircraft operations. The size of the TPA is based upon the aircraft that
regularly use a particular RWY. The preliminary assessment of not exceeding TPA has been confirmed.
Note: Aircraft categories are based on approach speed, CAT A = less than 91 knots, CAT B = 91- 120 knots,
CAT C = 121-140 knots, CAT D = 141-165 knots.
The County submitted a lot about radar effects. Wind turbines rarely, if ever create "electromagnetic"
interference. If they are within the line of sight of a radar sensor, they may be detected by that sensor and may
therefore be a physical interference. Simply being "seen" by the radar is not the real issue though. How that
target (in this case, the wind turbine) is processed and displayed for ATC is the key. The users of the system
(ATC) is the sole decider on whether the system is acceptable to be able to perform their duties. Although
there may be others entities using these radar systems, the responsibility and authority of the FAA is the safe
and efficient use of the navigable airspace, including the impact of the radar effects on air navigation.
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. However, this would not cause
an unacceptable adverse impact on ATC operations at this time.
The aeronautical study disclosed that the proposed structures would have the adverse effect as described above
on the NCT MVA. MVAs are solely used by ATC and not published for public use and are not circulated for
public comment. The study disclosed that increasing the MVA in the area of the turbines would not impact
a significant number of operations. The proposed structures would have no other effect on any existing or
proposed arrival, departure, or en route IFR operations or procedures.
Study for possible VFR effect disclosed that the proposals would have no effect on existing or proposed VFR
arrival or departure operations. As stated above, the proposals are beyond normal traffic pattern airspace.
Therefore, the proposal would not have an adverse effect on VFR traffic pattern operations at O88, or any other
known public use or military airports. At 591 feet AGL, the structures would extend upwards into altitudes
commonly used for en route VFR flight; however, no information was received to indicate they would be
located along a regularly used VFR route or that they would pose a problem for pilots operating en route.
Therefore, they would not have a substantial adverse effect on en route VFR flight operations.
The proposed structures would be appropriately obstruction marked/lighted to make them more conspicuous to
airmen should circumnavigation be necessary.
The cumulative impact of the proposed structures, when combined with other proposed and existing structures,
is not considered to be significant. Study did not disclose any significant adverse effect on existing or proposed
public-use or military airports or navigational facilities, nor would the proposals affect the capacity of any
known existing or planned public-use or military airport.
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
be a hazard to air navigation providing the conditions set forth in this determination are met.
Additional conditions:
As a condition of this determination it is required that Notice of Actual Construction or Alteration (7460-2 Part
1) be E-filed at least 60 full days prior to the start of construction so that appropriate action can be taken to
amend the effected procedure(s) and/or altitude(s).
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Sectional Map for ASN 2018-WTW-13406-OE
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Aeronautical Study No.
2018-WTW-13406-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 01/28/2021
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** Extension **

A Determination was issued by the Federal Aviation Administration (FAA) concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N10
Rio Vista, CA
38-04-22.44N NAD 83
121-48-30.99W
148 feet site elevation (SE)
591 feet above ground level (AGL)
739 feet above mean sea level (AMSL)

In response to your request for an extension of the effective period of the determination, the FAA has reviewed
the aeronautical study in light of current aeronautical operations in the area of the structure and finds that no
significant aeronautical changes have occurred which would alter the determination issued for this structure.
This extension is subject to review if an interested party files a petition that is received by the FAA on or
before February 27, 2021. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted to the Manager of the Rules and Regulations Group. Petitions can be
submitted via mail to Federal Aviation Administration, 800 Independence Ave, SW, Washington, DC 20591,
via email at OEPetitions@faa.gov, or via facsimile (202) 267-9328.
This extension becomes final on March 09, 2021 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Rules and Regulations Group via
telephone – 202-267-8783.
Accordingly, pursuant to the authority delegated to me, the effective period of the determination issued under
the above cited aeronautical study number is hereby extended and will expire on 02/01/2022 unless otherwise
extended, revised, or terminated by this office. You must adhere to all conditions identified in the original
determination.
This extension issued in accordance with 49 U.S.C., Section 44718 and, if applicable, Title 14 of the Code
of Federal Regulations, part 77, concerns the effect of the structure on the safe and efficient use of navigable
airspace by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law,
ordinance, or regulation of any Federal, State, or local government body.
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If we can be of further assistance, please contact our office at (206) 231-2990, or paul.holmquist@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13406-OE.

Signature Control No: 387140410-466582675
Paul Holmquist
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13406-OE
While the structure does not constitute a hazard to air navigation, it would be located within or near a military
training area and/or route.
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Aeronautical Study No.
2018-WTW-13406-OE

Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177
Issued Date: 11/26/2018
Amanda Beck
Sacramento Municipal Utility District
6201 S St., MS MD-2
Sacramento, CA 95817
** NOTICE OF PRESUMED HAZARD **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:
Structure:
Location:
Latitude:
Longitude:
Heights:

Wind Turbine P4N10
Rio Vista, CA
38-04-22.44N NAD 83
121-48-30.99W
148 feet site elevation (SE)
591 feet above ground level (AGL)
739 feet above mean sea level (AMSL)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.
See Attachment for Additional information.
NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.
IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.
If we can be of further assistance, please contact our office at (816) 329-2523, or steve.phillips@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2018WTW-13406-OE.
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Signature Control No: 387140410-390777523
Steve Phillips
Specialist
Attachment(s)
Additional Information
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Additional information for ASN 2018-WTW-13406-OE

Abbreviations:
AGL, Above Ground Level
AMSL, Above Mean Sea Level
ARSR, Air Route Surveillance Radar
ASN, Aeronautical Study Number
ASR, Airport Surveillance Radar
ATC, Air Traffic Control
CFR, Code of Federal Regulations
DASR, Digital Airport Surveillance Radar
MVA, Minimum Vectoring Altitude
NEH, No Effect Height
NM, Nautical Mile
TRACON, Terminal Radar Approach Control
The proposed structures are part of a proposed wind farm that would be located approximately 5.02 - 9.07 NM
southwest of the Airport Reference Point for the Rio Vista Municipal Airport (O88), Rio Vista, CA. The ASNs
with coordinates, AGL heights, and AMSL heights are as follows:
ASN

/

Latitude

/

Longitude

/ AGL / AMSL

2018-WTW-13388-OE / 38-07-54.16N / 121-46-31.47W / 591 / 799
2018-WTW-13389-OE / 38-07-44.90N / 121-46-20.90W / 591 / 774
2018-WTW-13390-OE / 38-07-35.49N / 121-46-28.29W / 591 / 780
2018-WTW-13391-OE / 38-07-25.84N / 121-46-31.86W / 591 / 778
2018-WTW-13392-OE / 38-07-14.14N / 121-46-28.35W / 591 / 707
2018-WTW-13393-OE / 38-07-18.49N / 121-45-46.46W / 591 / 757
2018-WTW-13394-OE / 38-07-08.51N / 121-45-43.44W / 591 / 748
2018-WTW-13395-OE / 38-06-53.36N / 121-45-15.19W / 591 / 706
2018-WTW-13396-OE / 38-06-43.69N / 121-45-03.40W / 591 / 645
2018-WTW-13397-OE / 38-05-33.53N / 121-49-52.57W / 591 / 833
2018-WTW-13398-OE / 38-05-08.34N / 121-50-03.54W / 591 / 764
2018-WTW-13399-OE / 38-05-24.68N / 121-49-44.45W / 591 / 805
2018-WTW-13400-OE / 38-05-02.29N / 121-49-31.33W / 591 / 799
2018-WTW-13401-OE / 38-04-53.15N / 121-49-40.77W / 591 / 694
2018-WTW-13402-OE / 38-04-43.66N / 121-49-43.80W / 591 / 707
2018-WTW-13403-OE / 38-04-29.29N / 121-49-03.88W / 591 / 771
2018-WTW-13404-OE / 38-04-48.12N / 121-48-51.19W / 591 / 802
2018-WTW-13405-OE / 38-04-38.20N / 121-48-46.20W / 591 / 807
2018-WTW-13406-OE / 38-04-22.44N / 121-48-30.99W / 591 / 739
These would exceed the obstruction standards of 14 CFR Part 77 as follows:
Section 77.17(a)(1): by 92 feet; a height that exceeds 499 feet AGL.
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Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
higher, within 3 NM miles of the established reference point of O88 and that height increases in the proportion
of 100 feet for each additional NM from the airport up to a maximum of 499 feet. The following would
exceed:
2018-WTW-13388-OE by 190 feet
2018-WTW-13389-OE by 187 feet
2018-WTW-13390-OE by 169 feet
2018-WTW-13391-OE by 154 feet
2018-WTW-13392-OE by 141 feet
2018-WTW-13393-OE by 179 feet
2018-WTW-13394-OE by 167 feet
2018-WTW-13395-OE by 163 feet
2018-WTW-13396-OE by 156 feet

Section 77.17(a)(3): A height that increases a minimum instrument flight altitude within a terminal area;
The following would increase the Northern California TRACON (NCT) MVA for NCT_MVA_FUS3_2017
Sector MCC_B from 1,700 feet AMSL to 1,800 feet AMSL. The NEH is 749 feet AMSL.
2018-WTW-13388-OE
2018-WTW-13389-OE
2018-WTW-13390-OE
2018-WTW-13391-OE
2018-WTW-13393-OE
2018-WTW-13397-OE
2018-WTW-13398-OE
2018-WTW-13399-OE
2018-WTW-13400-OE
2018-WTW-13403-OE
2018-WTW-13404-OE
2018-WTW-13405-OE
The turbines would be within the line of sight of the Stockton, CA. (SCK) ASR-11, the Travis (SUU) DASR,
the Mill Valley (QMV) ARSR-4, and the McClellan (MCC) ASR-9 facilities. The proposals will affect the
quality and/or availability of radar signals. The effects would be unwanted primary returns (clutter) and
primary target drops, all in the area of the turbines. Tracked primary targets could diverge from the aircraft
path and follow wind turbines, when the aircraft is over or near the turbines. FURTHER STUDY WOULD BE
REQUIRED TO DETERMINE THE FULL EXTENT OF THE IMPACT AND IF IT WOULD CREATE AN
UNACCEPTABLE SITUATION TO ATC OPERATIONS.
To pursue favorable determinations at the filed height, further study would be necessary. Further study includes
circularization to the public for comment. This process will extend the study period. The outcome cannot be
predicted prior to public circularization.
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If you would like the FAA to conduct further study, you must make the request within 60 days from the date of
issuance of this letter.
Please advise Steve Phillips via e-mail (steve.phillips@faa.gov) of your intentions for these aeronautical
studies.
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Rebecca Duggan
From:
Sent:
To:
Cc:
Subject:

Amanda Beck
Thursday, February 11, 2021 11:59 AM
Hodge, Karla A CTR OSD OUSD A-S (USA)
Lignowski, Michael J CTR OSD OUSD A-S (USA); Buck Cutting
RE: [EXTERNAL] Noticed Presumed Risk Resolution Letter for Solano 4 Wind - Rio Vista, CA

Ms. Hodge,
Thank you very much for providing this letter and for your efforts in support of the Solano 4 Wind Project.
Respectfully,

Amanda Beck
Senior Project Development Manager, Power Generation and Project Development
w.916-732-5097 | c.510-846-3028 | amanda.beck@smud.org
SMUD | Powering forward. Together.
P.O. Box 15830, Sacramento, CA 95852-0830

From: Hodge, Karla A CTR OSD OUSD A‐S (USA) <karla.a.hodge.ctr@mail.mil>
Sent: Thursday, February 11, 2021 11:04 AM
To: Amanda Beck <Amanda.Beck@smud.org>
Cc: Lignowski, Michael J CTR OSD OUSD A‐S (USA) <michael.j.lignowski.ctr@mail.mil>
Subject: [EXTERNAL] Noticed Presumed Risk Resolution Letter for Solano 4 Wind ‐ Rio Vista, CA
CAUTION: This email originated from outside of SMUD. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Ms. Beck,
Attached you will find the letter resolving the notice of presumed risk the DoD issued for the Solano 4 wind farm Project
in Rio Vista, CA 2018‐WTW‐13388‐OE and 18 associated structures.

V/r,

Karla Hodge
Military Aviation and Installation Assurance Siting Clearinghouse
Office of the Assistant Secretary of Defense (Sustainment)
Ph: 703-571-9078
Email: karla.a.hodge.ctr@mail.mil
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 60TH AIR MOBILITY WING (AMC)

11 January 2021

MEMORANDUM FOR SAF/IEI
AMC/A3A
FROM: 60 AMW/CC
400 Brennan Circle
Travis AFB CA 94535-5000
SUBJECT: 60 AMW Solano 4 Wind Project Operational Risk Assessment

1. We have carefully evaluated Sacramento Municipal Utility District’s proposed Solano 4 Wind
Project located within the Wind Resource Area located southeast of Travis AFB. My team
determined the following during their evaluation of the project:


Solano 4 does not meet the wind turbine facility requirements outlined in the local
Airport Land Use Commission Travis Air Force Base Land Use Compatibility Plan
adopted in October 2015.



Air Traffic Control radar interference studies conducted by the Air Force Flight
Standards Agency and the North American Aerospace Defense Command indicate the
proposed replacement of 82 aging wind turbines with 19 newer turbines will not improve
our Digital Airport Surveillance Radar’s probability of detection capability within the
Wind Resource Area.



As proposed, Solano 4 Wind Project should have minimal negative impact on Travis
AFB operations.



Any changes to the Solano 4 Wind Project will require a new operational risk analysis.

2. Thank you for your collaboration with Travis AFB on this project. Please contact Mr. Scott
McLaughlin, 60th Operations Group, at (707) 424-1067, or by e-mail at
scott.mclaughlin.1@us.af.mil, if you have any questions regarding this risk assessment.

COREY A. SIMMONS, Colonel, USAF
Commander

TrUSt TRAVIS … THERE ARE NO BOUNDS

Rebecca Duggan
From:
Sent:
To:
Cc:
Subject:

Whitten, Cindy (FAA) <cindy.whitten@faa.gov>
Tuesday, April 28, 2020 2:22 PM
Buck Cutting
Kieffer, Bill (FAA)
[EXTERNAL EMAIL] RE: FW: In Process DNH Extension Request for Project SACRA-000491271-18

CAUTION: This email originated from outside of SMUD. Do not click links or open attachments unless you recognize
the sender and know the content is safe.

Hey Buck,
OK I looked them up and they are currently still going through the divisional review process. Once they are all done with
that part, the Extension requests will come to my team for consideration. This is not a fast process. So I would give it
another 2 to 3 weeks. The DOD can take a while right now.
Thank you,
Cindy Whitten
Air Traffic Organization
Obstruction Evaluation Group (AJV-A540)
Wind Turbine Team 4 Manager
Office (816) 329-2528
https://oeaaa.faa.gov

From: Buck Cutting <John.Cutting@smud.org>
Sent: Tuesday, April 28, 2020 10:52 AM
To: Whitten, Cindy (FAA) <cindy.whitten@faa.gov>
Subject: RE: FW: In Process DNH Extension Request for Project SACRA‐000491271‐18

Cindy,
The past determination are listed below, if that helps. Is it safe to assume that new studies are what
is in process and you need to receive them to be able to perform your evaluation?
Thank you,
Buck Cutting

2018‐WTW‐13388‐OE

2018‐WTW‐13393‐OE

2018‐WTW‐13398‐OE

2018‐WTW‐13403‐OE

2018‐WTW‐13389‐OE

2018‐WTW‐13394‐OE

2018‐WTW‐13399‐OE

2018‐WTW‐13404‐OE
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2018‐WTW‐13390‐OE

2018‐WTW‐13395‐OE

2018‐WTW‐13400‐OE

2018‐WTW‐13405‐OE

2018‐WTW‐13391‐OE

2018‐WTW‐13396‐OE

2018‐WTW‐13401‐OE

2018‐WTW‐13406‐OE

2018‐WTW‐13392‐OE

2018‐WTW‐13397‐OE

2018‐WTW‐13402‐OE

From: Whitten, Cindy (FAA) <cindy.whitten@faa.gov>
Sent: Tuesday, April 28, 2020 5:35 AM
To: Buck Cutting <John.Cutting@smud.org>
Subject: [EXTERNAL EMAIL] FW: In Process DNH Extension Request for Project SACRA‐000491271‐18
CAUTION: This email originated from outside of SMUD. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Good Morning.
I would need an actual aeronautical study in order to help you.
Cindy Whitten
Air Traffic Organization
Obstruction Evaluation Group (AJV-A540)
Wind Turbine Team 4 Manager
Office (816) 329-2528
https://oeaaa.faa.gov

From: Phillips, Steve (FAA) <Steve.Phillips@faa.gov>
Sent: Tuesday, April 28, 2020 6:19 AM
To: Whitten, Cindy (FAA) <cindy.whitten@faa.gov>
Subject: FW: In Process DNH Extension Request for Project SACRA‐000491271‐18

Steve Phillips
Air Traffic Organization
Obstruction Evaluation Group (AJV‐A5)
AJV‐A510 Team Manager
(816) 329‐2523
http://oeaaa.faa.gov

From: Buck Cutting <John.Cutting@smud.org>
Sent: Monday, April 27, 2020 4:44 PM
To: Phillips, Steve (FAA) <Steve.Phillips@faa.gov>
2

Cc: Matthew T. Seitzler <Matthew.Seitzler@smud.org>; Amanda Beck <Amanda.Beck@smud.org>
Subject: In Process DNH Extension Request for Project SACRA‐000491271‐18

Dear,
Mr. Philips,
SMUD has requested an extension to the above projects DNH’s on 13 April 27, 2020. I believe that
you processed the original requests.
I noted that the status has changed to in process late last week.
I wanted to reach out to see if you were going to be the staff member that evaluated these requests. I
would also like to note that the team, Mr. Seitzler, Mrs. Beck and myself, that developed the original
DNH requests are still supporting this project and avaible to address any questions that may arise in
this process.
In working with the airbase local to the project area, Travis Air Force Base, they noted that due to
planned rotation in base management, they missed the public notice for the over 500’ AGL turbines at
the original filing and thus did not have the opportunity to comment. They noted that to assure more
robust communication in the future if we could direct the notification to the 60th Air Mobility wing
command. I believe that this is part of the Clearinghouse process. Can we contact the
Clearinghouse directly with this request and if so who would be the appropriate contact?
If the review of this project has moved to another staff member within your organization, please feel
free to forward on this communication.
Thank you,
J. Buck Cutting P.E.
Manager, Project Development and Renewable Generation Assets, Power Generation
w.916‐732‐6309 | c.530‐219‐6218 | Solano Site 916‐732‐5039 | john.cutting@smud.org
SMUD | Powering forward. Together.
6201 S Street, Mail Stop MC‐1, Sacramento, CA 95817
P.O. Box 15830, Sacramento, CA 95852‐0830
Confidentiality Notice: The information in this email is for you—the recipient(s) alone. It may have privileged and confidential
information. If you are not an intended recipient, do not copy, distribute or take any action that relies on it, and please notify us
immediately by reply email.
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
3500 DEFENSE PENTAGON
WASHINGTON, DC 20301-3500

SUSTAINMENT

February 9, 2021
Ms. Amanda Beck
Solano 4
6201 S St., MS MD-2
Sacramento, CA 95817
Reference: Federal Aviation Administration (FAA) Study Number: 2018-WTW-13388-OE and
18 associated structures
Dear Ms. Beck,
Thank you for your participation in the Mitigation Response Team (MRT) to assess and
overcome military impacts from your proposed Solano 4 wind farm project in Rio Vista,
California. In a letter dated May 11th, 2020, the Department of Defense (DoD) described the
potential impacts to military operations for the project.
As a result of discussions between Sacramento Municipal Utility District and the U.S. Air
Force, the construction of the Solano 4 wind project, submitted to the Federal Aviation
Administration on 04/17/2020, will not present an adverse impact to military operations.
Our response to the FAA included a notification that further expansion beyond the
current project area may present an adverse impact. We encourage you to engage DoD prior to
any proposed expansion.
If you have any further concerns, please contact Mr. Michael Lignowski, Military
Aviation and Installation Assurance Siting Clearinghouse, at 571-372-6853.
Sincerely,

Steven J. Sample
Executive Director
Military Aviation and Installation
Assurance Siting Clearinghouse

396 HAYES STREET, SAN FRANCISCO, CA 94102

ROBERT “PERL” PERLMUTTER

T: (415) 552-7272 F: (415) 552-5816

Attorney

www.smwlaw.com

Perlmutter@smwlaw.com

September 6, 2019
Via Email and Federal Express
Ammon Rice
Sacramento Municipal Utility District
Environmental Services
6201 S Street, MS H201
Sacramento, CA 95817
Ammon.Rice@smud.org
Re:

Draft Environmental Impact Report for the Solano 4 Wind Project

Dear Mr. Rice:
On behalf of the Solano County Airport Land Use Commission (“ALUC”),
we submit the following comments on the Sacramento Municipal Utility District’s
(“SMUD’s) Draft Environmental Impact Report (“DEIR”) for the Solano 4 Wind Project
(“Project”). This letter follows up on, and incorporates herein by reference, our February
8, 2019 letter regarding SMUD’s January 9, 2019 Notice of Preparation of an
Environmental Impact Report (“NOP”).
As set forth below, the DEIR fails to comply with numerous provisions of
the California Environmental Quality Act (“CEQA”), Pub. Res. Code § 21000 et seq.,
and the regulations implementing CEQA, California Code of Regulations, Title 14, §
15000 et seq. (“CEQA Guidelines”). Specifically, the DEIR violates CEQA in that it does
not: (1) adequately describe the Project or its environmental and regulatory setting; (2)
adequately analyze the Project’s relationship to the Travis Air Force Base Land Use
Compatibility Plan (“LUCP”); (3) adequately analyze the Project’s significant impacts;
(4) adequately analyze the Project’s cumulative impacts; (5) provide for adequate
mitigation of the Project’s significant impacts; and (6) evaluate a reasonable range of
alternatives. SMUD must therefore revise and recirculate the DEIR in order to permit an
adequate understanding of the issues at stake.
California’s airport land use commissions are part of the broader
framework of efforts around the country aimed at effectively ensuring compatible land
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use in the vicinity of airports. ALUC looks forward to working with SMUD to ensure the
Project’s safety and land use compatibility with respect to airports within ALUC’s
coverage area. In order to fulfill this critical mission, ALUC must follow the review
provisions set forth in the State Aeronautics Act, Public Utilities Code §§ 21001 et sq.
(“Act”) and the LUCP. Thus, ALUC reiterates its position stated in our prior letter on the
NOP: ALUC strenuously disagrees with SMUD’s assertion that it is not required to
obtain a consistency determination from ALUC for Project approval. This assertion runs
directly counter to the express terms of the State Aeronautics Act. ALUC intends to
vigorously enforce the provisions of the Act and the LUCP requiring that SMUD must
seek such a consistency determination for the Project from ALUC.
We submit with this letter a review of the DEIR by Dr. Jerry Johnson,
Director of Engineering, Regulus-Group, LLC, Washington, DC. Dr. Johnson has
extensive recognized experience and expertise in National Airspace System surveillance
and navigation systems, including in assessing interference impacts from wind turbines
on radar at airport facilities. Dr. Johnson’s memorandum, along with his qualifications,
are attached hereto as Exhibit 1 and incorporated in full by reference.
I.

The DEIR Does Not Adequately Describe the Project or the
Environmental Setting.

The environmental impact report is “the heart of CEQA.” Laurel Heights
Improvement Assn. v. Regents of Univ. of Cal. (1988) 47 Cal.3d 376, 392 (citations
omitted) (Laurel Heights). It “is an environmental ‘alarm bell’ whose purpose it is to alert
the public and its responsible officials to environmental changes before they have reached
ecological points of no return. The EIR is also intended ‘to demonstrate to an
apprehensive citizenry that the agency has, in fact, analyzed and considered the
ecological implications of its action.’ Because the EIR must be certified or rejected by
public officials, it is a document of accountability.” Id. (citations omitted). Where, as
here, an EIR fails to fully and accurately inform decision makers, and the public, of the
environmental consequences of proposed actions, it does not satisfy the basic goals of the
statute. See Pub. Res. Code § 21061 (“The purpose of an environmental impact report is
to provide public agencies and the public in general with detailed information about the
effect that a proposed project is likely to have on the environment; to list ways in which
the significant effects of such a project might be minimized; and to indicate alternatives
to such a project.”).
An “accurate, stable and finite project description is the sine qua non of an
informative and legally sufficient EIR.” San Joaquin Raptor/Wildlife Rescue Center v.
County of Stanislaus (1994) 27 Cal.App.4th 713, 730, quoting County of Inyo v. City of
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L.A. (1977) 71 Cal.App.3d 185, 193. Such a description is “necessary for an intelligent
evaluation of the potential environmental effects of a proposed activity.” Id., quoting
McQueen v. Board of Directors (1988) 202 Cal.App.3d 1136, 1143. An inaccurate or
incomplete project description may infect every subsequent section of the EIR and render
the analysis of significant environmental impacts as well as feasible mitigation measures
and alternatives inherently unreliable. Project descriptions that are internally inconsistent
or incomplete are inadequate as a matter of law. Communities for a Better Environment v.
City of Richmond (2010) 184 Cal.App.4th 70, 83, 89 (holding that an EIR was inadequate
because its project description was “inconsistent and obscure” as to the extent of project
activities).
Further, CEQA and the CEQA Guidelines mandate that an EIR include a
description of “the physical environmental conditions in the vicinity of the project . . .
from both a local and a regional perspective . . . Knowledge of the regional setting is
critical to the assessment of environmental impacts.” CEQA Guidelines § 15125(a) and
(c). This requirement derives from the principle that without an adequate description of
the project’s local and regional context, the EIR—and thus the decision-makers and the
public who rely on the EIR—cannot accurately assess the potentially significant impacts
of the proposed Project.
According to the DEIR, the Project would involve construction of up to 22
massive new wind turbine generators (“WTGs”)—up to 10 in Solano 4 East and up to 12
in Solano 4 West—as well as related transmission facilities. At up to 591 feet tall, the
WTGs would be over 40 percent higher than any existing turbines in the area. Indeed
they would be amongst the tallest anywhere in the Country. See FAA Digital Obstacle
File website [at https://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/
dof/]. The turbines would also have a maximum diameter of up to 492 feet. DEIR at 2-10.
The DEIR acknowledges that WTGs increase risks of aircraft collisions and
radar signal interference (DEIR at 3.7-21), and further acknowledges that the Project is
within the line of sight of 4 different radar facilities, including Travis Air Force Base
(“Travis”) (DEIR at 3.7-14). See also State of California, Department of Transportation,
Division of Aeronautics, California Airport Land Use Planning Handbook (Oct. 2011)
[https://dot.ca.gov/programs/ aeronautics/airport-land-use-planning] (“Handbook”) at 439 (“[W]ind-turbine farms have been known to interfere with air traffic control (ATC) or
military air defense radar.”). Thus, California policy counsels that “Airport land use
compatibility should be one of the factors considered in the appropriate placement of
these facilities.” Handbook at 4-40.
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Despite these acknowledged and obvious risks, the DEIR fails to provide
relevant information about the Project and the environmental and regulatory setting so
that a reader could assess such compatibility. The Project description is inaccurate,
incomplete, inconsistent, and/or misleading in four ways. First, the DEIR states the model
and final location of the WTGs will not be selected until a later date. DEIR at 2-10.
However, to determine a turbine project’s individual and cumulative impacts on radar,
precise information such as location, height, blade size, and reflectivity need to be
known. Also, the position of the turbines relative to one another is critical to assessing
impacts.
Second, the DEIR states that "The FAA conducted an aeronautical study of
the proposed project . . . ." DEIR at 3.7-8. Likewise, the DEIR says that “The FAA has
conducted an independent evaluation of the Solano 4 Wind Project . . .” DEIR at p. 3.722. Those DEIR statements are misleading. The Project Description says it involves “22
new WTGs” while instead FAA reviewed only 19 proposed turbines. The DEIR’s project
description is unstable, inaccurate, and incomplete as it (1) is inconsistent as to whether
the 19 turbines will comport with the specifications examined in the FAA determinations
or are yet to be determined as elsewhere stated in the DEIR, and (2) gives no information
whatever about the additional 3 turbines.
Moreover, the DEIR is incomplete because it attached (as Appendix F) only
one of the FAA’s determinations, which applies directly to only one proposed structure
that was proposed to be located precisely at Latitude 38-07-54.16N NAD 83 and
Longitude 121-46-31.47W. The FAA determination itself says that "This determination is
based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second
latitude/longitude and up to the approved AMSL height listed above." Since the DEIR
purports to rely entirely on the FAA determinations in its analysis of the Project’s 22
proposed WTGs, the DEIR is inadequate as an informational document for failure to
include FAA determinations concerning any turbines beyond that single turbine at that
one specified location.
Third, the DEIR’s failure to precisely identify which WTGs will be
constructed and where is further reflected in the DEIR’s shifting Project objective for
megawatt (MW) output, which in turn impacts the DEIR’s analysis of alternatives. On
August 22, 2019, SMUD altered the Executive Summary to the previously circulated
DEIR by, among other things, changing the project objective from producing 92 MW to
producing 91 MW. (SMUD sent out notices of that change by ordinary mail, without
changing the September 6 date for comments.) Meanwhile the DEIR’s identification of
the environmentally superior alternative is based on 92 MW. DEIR at 6-12. Further, the
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DEIR excludes alternatives from detailed consideration on the basis of not meeting
project objectives. The DEIR’s statement of objectives is not stable and consistent, and
the reviewing public cannot tell from the DEIR if there may be an appropriate alternative
that would meet the 91 MW objective but was excluded from consideration on the basis
of the statement that the objective was 92 MW. The DEIR must be corrected and
recirculated with a proper alternatives analysis due to the shifting nature of the project
objectives. Moreover, as discussed further below, this discrepancy is a further indication
that the DEIR has defined its project objectives narrowly to preclude consideration of
reasonable alternatives, conforming the statement of objectives around the proposed
Project’s details, rather than properly examining alternatives in light of the Project’s bona
fide objectives.
Fourth, the Project description is unstable and/or the cumulative impacts
analysis is improper because the DEIR hints that later actions may be incorporated into
the overall project, but does not specify if those actions would or should be included
within this Project. DEIR at 2-26. On the one hand, the DEIR talks about "SMUD's
overall Solano Wind Project" as if SMUD views it as one thing. DEIR at 2-5. “With a
total of 107 WTGs ranging in size from 660 kilowatts (kW) to 3.0 MW, the overall
Solano Wind Project currently has a total site rated capacity of 230 MW.” DEIR at 2-6.
And the DEIR also states that “SMUD is committed to long-term generation of
renewable energy in the WRA. At the end of this project's operational life, SMUD would
likely repower the Solano 4 Wind Project using current industry technology, or would
remove the turbines and restore the project to conform with the surrounding land use.”
DEIR at 2-6. CEQA requires that an EIR “include an analysis of the environmental
effects of future expansion or other action if: (1) it is a reasonably foreseeable
consequence of the initial project; and (2) the future expansion or action will be
significant in that it will likely change the scope or nature of the initial project or its
environmental effects.” Laurel Heights Improvement Assn. v. Regents of University of
California (1988) 47 Cal.3d 376, 398.
As is common knowledge, and as is patently demonstrated by this phase 4
of the Solano Wind Project, the trend over time in commercial-scale turbine technology is
toward larger and larger turbines. The DEIR in effect appears to take the position that it is
reasonably foreseeable as part of "SMUD's overall Solano Wind Project" that SMUD will
demolish these Phase 4 turbines and install even taller turbines. Yet there is no analysis of
any impact of those even bigger turbines, nor even any description of them. For example,
how tall will they be? Based on SMUD's saying in the DEIR that “SMUD is committed
to long-term generation of renewable energy in the WRA,” this defect in the DEIR
extends not only to the DEIR's failure to describe and analyze future turbines to replace
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Phase 4, but also with respect to the 107 turbines in Phase 1 through 3. DEIR at 2-5. The
DEIR says that the maximum height of turbines in those three phases is 410 feet. DEIR at
p. 2-5. The Phase 4 proposal is for turbines of 591 feet. DEIR at 2-10. If Phases 1
through 3 were replaced with turbines of Phase 4's proposed height that would be 107
more turbines of 591 feet, each at least 181 feet taller than what exists presently. The
DEIR gives no indication of the impacts of that. If, as the DEIR says, those would instead
be replaced in the future "using current industry technology" (i.e., the largest conceivable
turbine technology then available on the market at that unspecified future time), the DEIR
is further defective for failing to describe that aspect of the “overall Solano Wind
Project,” identify its impacts, and analyze those impacts. Whether viewed as a defect in
the DEIR's project description or cumulative impacts analysis, either way the DEIR needs
to be recirculated to provide an opportunity for public comment on these issues.
The DEIR likewise fails to disclose necessary information about the
environmental setting, including what type of radar equipment is currently being used at
the four airport facilities in the Project vicinity, and for what purpose, as well as the
relevant attributes of that equipment. It also fails to reveal the number and types of
aircraft that fly in the affected airspace, as well as where and when they fly, and for what
purpose. Without providing such pertinent information, it is impossible to assess the
Project’s impacts upon any of those facilities, any plans that area airports may have for
orderly expansion consistent with the State Aeronautics Act, and the need to protect
people on the ground from the added risks that come with projects of this type, not to
mention air safety and the LUCP. As discussed in detail below, the DEIR also fails to
accurately describe the regulatory setting, including the role of the State Aeronautics Act,
ALUC, and the LUCP. The DEIR is therefore inadequate and must be corrected and
recirculated with adequate Project description and setting information.
II.

The DEIR Does Not Properly Analyze the Project’s Relationship to the
Travis Air Force Base LUCP.

As the DEIR recognizes, CEQA requires that environmental impact reports
analyze the consistency of a project with applicable local plans. See Napa Citizens for
Honest Govt. v. Napa County Bd. of Supervisors (2001) 91 Cal.App.4th 342, 386-87;
CEQA Guidelines Appendix G, § XI(b); see also DEIR at 3.9-4 (adopting Appendix G
threshold of significance). Inconsistencies with a general plan or other local plan goals
and policies that were enacted in order to protect the environment are significant impacts
in and of themselves and can also be evidence of other significant impacts. See id.;
Pocket Protectors v. City of Sacramento (2004) 124 Cal.App.4th 903, 929.
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As stated in our comments on the NOP, the Solano County ALUC exists to
protect public health, safety, and welfare by ensuring compatible land uses within the
vicinity of the County’s airports. Pub. Util. Code § 21670. To that end, the State
Legislature has empowered ALUC to develop land use compatibility criteria and to
ensure that local agency actions conform to those criteria. Pub. Util. Code §§ 21674 –
21676.5. “In formulating an airport land use compatibility plan, the commission may
develop height restrictions on buildings, specify use of land, and determine building
standards, including soundproofing adjacent to airports, within the airport influence
area.” Pub. Util. Code, § 21675(a).
In 2015, ALUC adopted the current iteration of the Travis LUCP to define
land use compatibility criteria within the Base’s airport influence area (“AIA”). Thus, the
DEIR must fully analyze the Project’s relationship to the LUCP and identify any feasible
mitigation measures to lessen or avoid any inconsistencies. Here, the DEIR’s analysis of
the Project’s consistency with the LUCP is fundamentally flawed.
Because wind turbines—especially those of the Project’s size—can
generate air traffic control radar interference, rotor turbulence, and vertical obstruction
hazards, section 5.6.1 of the Travis LUCP requires that all new and replacement turbines
in the County that are greater than 100 feet in height AGL “shall be referred to the
ALUC for a consistency determination.” Travis Air Force Base LUCP, § 5.6.1. The
proposed Project's turbines would be up to 591 feet. As the DEIR recognizes, the Project
site is in Zone 4 of the LUCP. DEIR at 3.9-6. The DEIR, however, dismisses potential
plan inconsistencies and impacts based on three erroneous assumptions. DEIR at 3.9-6,
3.7-11. Because, as set forth below, each of the DEIR’s assumptions are wrong as a
matter of law, the DEIR’s ultimate conclusion that the Project would have no significant
land use impacts and thus “[n]o mitigation measures are required” (DEIR at 3.9-7) is
unsupportable. The DEIR must be revised and recirculated to address this error.
A.

Neither the FAA’s Regulations Nor Its Determination of No
Hazard Finding Preempt ALUC’s Travis Air Force Base LUCP.

First, the DEIR asserts that there is no potential issue to address with
respect to the LUCP because “the FAA has issued a Determination of No Hazard Finding
for the Solano 4 Wind Project, and FAA and its regulations concerning air safety and
aviation navigation preempt the ALUC’s land use regulations regarding radar system
interference.” DEIR at 3.9-6; see also DEIR at 3.7-22 (similarly claiming preemption
regarding air safety impacts). The DEIR cites no express preemption provision (nor could
it) and thus apparently relies on implied preemption (either “conflict” or “field”
preemption). However, there is no such implied preemption. Rather, the overwhelming
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federal and state authorities demonstrate that the FAA does not have authority over local
land use decisions, including those aimed to ensure compatibility with airports, and that
such decisions are left in the hands of local authorities such as ALUC.
Notably, the FAA itself espouses this view in general as well as in this
particular case. As the FAA’s Order that sets forth that agency’s “Procedures for
Handling Airspace Matters” explains:
The FAA’s authority to promote the safe and
efficient use of the navigable airspace, whether
concerning existing or proposed structures, is
predominantly derived from Title 49 U.S.C. Section
44718 (Section 44718). It should be noted however,
that Section 44718 does not provide specific
authority for the FAA to regulate or control how land
(real property) may be used in regard to structures
that may penetrate navigable airspace.
FAA Order JO 7400.2M (February 28, 2019) § 5-1-2a (emphases added); see also
Handbook at 3-28 (stating same).
Thus, “[o]nce issued, a hazard/no-hazard determination has no enforceable
legal effect. The FAA is not empowered to prohibit or limit proposed construction it
deems dangerous to air navigation.” Aircraft Owners & Pilots Ass’n v. FAA (D.C. Cir.
1979) 600 F.2d 965, 966 n. 2; see also Handbook at 5-11. Such land use authority is left
in the hands of local governments. See Gustafson v. City of Lake Angelus (6th Cir. 1996)
76 F.3d 778, 784 (“The FAA has acknowledged that land use matters within the federal
aviation framework are intrinsically local.”); Handbook at 3-11 (“The FAA has no
authority over off-airport land uses—its role is with regard to the safety of aircraft
operations... State and local agencies are free to set more stringent land use compatibility
policies.”).
Moreover, the FAA’s Determination of No Hazard Finding (“NHD”) for
the Project’s wind turbines included in Appendix G to the DEIR reaffirms this principal
with respect to the instant Project in particular. It expressly states that it “does not relieve
the sponsor of compliance responsibilities relating to any law, ordinance, or regulation of
any Federal, State or local government body.”
A recent decision from the Iowa Supreme Court addressing a situation
analogous to the present one provides a case in point. Carroll Airport Commission v.
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Danner (2019) 927 N.W.2d 635. After a detailed survey of the federal and state cases on
this issue, Carroll upheld injunctive relief granted to an airport land use commission to
tear down a grain “leg” (bucket elevator) that was constructed in a flight path without the
proper approvals from the commission. Id. at 648-53. The farmer claimed, as does the
DEIR here, that the commission’s approval process was preempted by the FAA and that
the FAA’s no-hazard determination regarding the structure was conclusive. Id. at 641.
Notably, the no-hazard determination for the structure there contained language identical
to that used for the Project here, stating that it “does not relieve the sponsor of
compliance responsibilities relating to any law, ordinance, or regulation of any Federal,
State, or local government body.” Id.
The court explained its reasoning for rejecting preemption as follows:
On balance, we decline to hold the FAA no-hazard determination
preempted enforcement of local zoning requirements. We reiterate
that ‘[t]here is a presumption against preemption.’ Huck, 850
N.W.2d at 363 (alteration in original) (quoting Ackerman, 586
N.W.2d at 213). Federal courts recognize that the FAA’s
“hazard/no-hazard determination has no enforceable legal effect”
and “[t]he FAA is not empowered to prohibit or limit proposed
construction it deems dangerous to air navigation.” Aircraft Owners
& Pilots Ass’n, 600 F.2d at 966–67. Accordingly, that role must fall
to state and local government, indicating Congress left room for
“cooperative federalism.” See Freeman, 848 N.W.2d at 83. In our
view, the better reasoned authorities discussed above hold state and
local regulators can impose stricter height restrictions on structures
in flight paths notwithstanding an FAA no-hazard determination.
Finally, we rely on the very language of this specific no-hazard
determination, which expressly warned the Danners that they still
must comply with state and local laws.
Id. at 653. The rationale provided in Carroll applies with equal force here.
It is also consistent with the guidance provided by the California Department of
Transportation, which is the state agency that oversees implementation of the State
Aeronautics Act. See Handbook at 3-33 (“[A]n FAA DNH [determination of no hazard]
is not a determination that no airport land use compatibility issues exist, and an ALUC
may find a project incompatible for other reasons, regardless of the issuance of a DNH.”);
see also id. at 3-48 & Muzzy Ranch Co. v. Solano County Airport Land Use Com. (2008)
164 Cal. App. 4th 1, 12 (“Muzzy Ranch II”) (explaining differences between ALUC
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compatibility review for military airports and other standards); Sierra Pacific Holdings,
Inc. v. County of Ventura (2012) 204 Cal.App.4th 509 (FAA safety standards do not
preempt state tort law regarding obstructions near airport runway). There is no federal
preemption of ALUC’s review of the Project.
B.

The LUCP Provisions Apply to SMUD.

Next, the DEIR claims that there is no issue here because “the LUCP
provisions do not apply to SMUD WTG facilities under section 53091 of the Government
Code (Subdivisions d and e).” DEIR at 3.9-6; see also DEIR at 3.7-13, 3.7-22
(concluding same with respect to the Project’s air safety impacts). The DEIR’s
conclusions in this regard conflict with the express provisions of state law, as explained
in our January 9th letter on the NOP. By failing to acknowledge that the ALUC review
requirements of the Act apply to the Project, the DEIR misleads the public. To ensure
that the public—and SMUD decisionmakers—have a full and accurate understanding of
the Project and the regulatory process governing its approval, the DEIR must be revised
and recirculated to accurately set forth the regulatory setting. Because SMUD failed to do
so in the DEIR, we provide that description here.
To begin, the Act broadly empowers ALUC to review the plans,
regulations, and actions of local agencies to ensure compatibility with the appropriate
LUCP. In granting this authority, the Legislature made clear that ALUC’s jurisdiction
reaches beyond cities and counties to include special districts and other local agencies
such as SMUD. Indeed, the Legislature specifically amended the Act in 2000 to remove
any doubt on this point, providing that “special districts, school districts, and community
college districts are included among the local agencies that are subject to” ALUC review.
Pub. Util. Code § 21670(f) (emphasis added); see also Senate Floor Bill Analysis for SB
1350 (August 2000) at ¶ 27 (rejecting the Napa Sanitation District’s assertion that it was
not subject to ALUC authority).
Municipal utility districts such as SMUD are organized under the laws of
the State to provide “governmental, or at least quasi-governmental,” services to regional
service territories. Sacramento Mun. Util. Dist. v. County of Sonoma (1991) 235 Cal.
App. 3d 726, 733. SMUD is therefore plainly “among the local agencies” that are subject
to ALUC review under the Act. See Pub. Util. Code § 21670(f). Thus, without an explicit
statutory exemption, SMUD must comply with ALUC’s review procedures.
The DEIR asserts that Government Code section 53091 provides such an
exemption. It does not.
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Government Code section 53091 reads, in relevant part, as follows:
(a) Each local agency shall comply with all applicable building
ordinances and zoning ordinances of the county or city in which
the territory of the local agency is situated.
…
(d) Building ordinances of a county or city shall not apply to the
location or construction of facilities for the production,
generation, storage, treatment, or transmission of water,
wastewater, or electrical energy by a local agency.
(e) Zoning ordinances of a county or city shall not apply to the
location or construction of facilities for the production,
generation, storage, treatment, or transmission of water, or for the
production or generation of electrical energy, facilities that are
subject to Section 12808.5 of the Public Utilities Code, or
electrical substations in an electrical transmission system that
receives electricity at less than 100,000 volts. Zoning ordinances
of a county or city shall apply to the location or construction of
facilities for the storage or transmission of electrical energy by a
local agency, if the zoning ordinances make provision for those
facilities.
This statutory provision does not exempt SMUD from compliance with the
LUCP. On its face, Government Code section 53091 pertains only to “applicable building
ordinances and zoning ordinances of [a] county or city.” As a matter of law, ALUC is
neither a county nor a city. Instead, it is an independent governmental entity empowered
and entrusted by the Legislature to implement and safeguard the Act’s important public
purposes. See, e.g., Pub. Util. Code § 21674; Muzzy Ranch Co. v. ALUC (2007) 41
Cal.4th 372, 384-85 (Pursuant to the Act and Government Code, “an airport land use
compatibility plan can operate like a multijurisdictional general plan to trump the land
use planning authority that affected jurisdictions might otherwise exercise through
general and specific plans or zoning.”). Accordingly, under the plain terms of the statute,
the exemption set forth in section 53091(e) does not apply to ALUC’s LUCP.
In short, under the plain language of the statute, SMUD cannot rely on
section 53091 for an exemption from ALUC review.
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C.

SMUD Does Not Have the Authority to Overrule ALUC, Nor
Would Such Authority Obviate the Need for CEQA Review.

The final reason the DEIR gives for ignoring CEQA’s requirement to
analyze the Project’s relationship to the LUCP is that “SMUD, as a local agency, can
overrule the ALUC determination consistent with the State Aeronautics Act.” DEIR at
3.9-6; see also DEIR at 3.7-8, 3.7-13, 3.7-22 (citing Pub. Util. Code §§ 21674.7, 21676
and 21676.5). In other words, the DEIR claims that because SMUD can allegedly
“overrule” any determination ultimately made by ALUC, SMUD can skip ALUC’s
review procedures. The DEIR also asserts that, as a result, it need not analyze or mitigate
any potential land use inconsistency with the LUCP. The DEIR is wrong on both counts.
First, as with ALUC, SMUD is not a city or a county and thus it does not
possess the power the Legislature granted to cities and counties—and only to cities and
counties—to overrule certain ALUC determinations. See Pub. Util. Code § 21676
(granting certain override powers to cities and counties by virtue of their power to adopt
and amend general plans); § 21676.5 (same); see also Pac. Gas & Elec. Co. v.
Sacramento Mun. Util. Dist., 92 F.2d 365, 366 (1937) (noting that “[SMUD] is not
coterminous with any county or municipality.”). By virtue of their independent land-use
planning authority, cities and counties possess unique discretion to determine whether
their land-use plans conform to the ALUC’s compatibility criteria. Pub. Util. Code
§§ 21676(a), 21676.5. SMUD, by contrast, does not possess independent land-use
planning authority to create a general plan and thus cannot avail itself of the powers the
Act grants to cities and counties. Thus, the plain language of the Public Utilities Code
does not give SMUD the authority to overrule ALUC or the LUCP.
Second, even if SMUD did have the power to overrule ALUC—which it
does not—the DEIR may not assume that such an override is a foregone conclusion and
on that basis ignore the Project’s potentially significant land use impacts. The override
provisions in the Act that the DEIR cites require a certain procedure to be followed
before an override could take effect. See Pub. Util. Code §§ 21676 and 21676.5. This
procedure would begin with ALUC completing its consistency review, and then the local
agency approving an override only upon a two-thirds vote and making certain findings.
Id. Thus, as the California Supreme Court has held, “even in the event a local authority
invokes the override provision, the State Aeronautics Act scheme still controls.” Muzzy
Ranch, 41 Cal.4th at 384. Furthermore, under CEQA, an agency may make any override
findings only after a full and complete environmental review. See CEQA Guidelines
§ 15093. Thus, even if SMUD’s Board could ultimately override ALUC’s determination
(and it cannot), SMUD must still submit its Project to ALUC for a consistency
determination. And likewise the DEIR must still disclose the Project’s relationship to the
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LUCP and the significance of any inconsistencies, and evaluate all feasible mitigation
measures to lessen such impact.
One unfortunate overall impression this DEIR creates on SMUD's behalf is
that SMUD hopes to turn a blind eye to all local considerations and criteria, wishes
ultimately to disregard them, and plans instead to proceed unilaterally on nothing more
than its own fiat. Meanwhile, Travis Air Force Base: is the largest single employer in
Solano County, accounting for nearly 10 percent of the county’s total jobs; is responsible
for vital strategic airlift and air refueling missions circling the globe; is the West Coast
terminal for aeromedical evacuation aircraft returning sick or injured patients from the
Pacific area; and regularly undertakes humanitarian response efforts around the globe,
such as to areas devastated by hurricanes and earthquakes.1
In sum, SMUD must revise and recirculate the DEIR to include an adequate
analysis of the Project’s land use impacts, including its relationship to the LUCP, and
must consider all feasible mitigation measures to lessen such impacts, including but not
limited to the measures discussed below.
III.

The DEIR Fails To Adequately Analyze or Mitigate the Project’s
Significant Impacts.

The DEIR begins with the following critical statement regarding the
Project’s potentially significant safety hazard to air traffic:
The project site lies within the planning boundary of the Travis AFB
LUCP, which contains policies designed to promote land use
compatibility with airport operations. Placement of WTGs have the
potential to intrude into navigable airspace, thereby increasing the
1

Solano County General Plan, at pp. ED-4 to ED-5.60th Air Mobility Wing Fact Sheet
(Feb. 12, 2016) [at http://www.travis.af.mil/About-Us/FactSheets/Display/Article/855903/60th-air-mobility-wing/]; 2nd Lt. Sarah Johnson, ‘Doing
the good thing’: Travis aids mission to improve education in Haiti (Nov. 28, 2017) [at
http://www.jbcharleston.jb.mil/News/Article/1382960/doing-the-good-thing-travis-aidsmission-to-improve-education-in-haiti/]; Master Sgt. Joseph Swafford, BEEliners bring
humanitarian aid to St. Croix (Sept. 26, 2017) [at
http://www.travis.af.mil/News/Article/1325298/beeliners-bring-humanitarian-aid-to-stcroix/]; Taylor Buley, Solano airmen, humanitarian heroes, at Travis Air Force Base
(Sept. 25, 2017) at p. A1 [at https://www.dailyrepublic.com/solanonews/vacaville/solano-airmen-humanitarian-heroes-at-travis-air-force-base/].
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risk of aircraft collision, or causing interference with radar signals
used by air traffic control. Therefore, this impact would be
potentially significant.
DEIR at 3.7-21 (emphasis in original). The “analysis” that follows this statement,
however, is woefully inadequate.
After admitting that the Project would “increas[e] the risk of aircraft
collision” and “caus[e] interference with radar signals,” the DEIR then proceeds to
dismiss these grave impacts with a series of deflections.
First, as with the Project’s land use impacts, the DEIR tries to avoid a
deeper analysis of this potentially significant impact by claiming SMUD is either exempt
from or can override the LUCP. DEIR at 3.7-22. As explained in detail above, this
premise is legally faulty. See supra Part II.2 & 3. Equally important, even if SMUD were
exempt from ALUC review (which it is not), it does not logically follow that the
identified potentially significant impact, which is based on physical conditions not legal
constructs, somehow disappears. Rather, CEQA dictates that the DEIR must analyze the
actual environmental impact, regardless of the legal status of the Project’s review. See,
e.g., Communities for a Better Environment v. S. Coast Air Quality Management Dist.
(2010) 48 Cal.4th 310, 320-21.
CEQA requires an EIR to “include[] sufficient detail to enable those who
did not participate in its preparation to understand and to consider meaningfully the
issues the proposed project raises.” Sierra Club v. County of Fresno (2018) 6 Cal.5th 502,
510. Furthermore, the DEIR must adequately discuss the nature of, and analyze, the
Project’s impacts, not just baldly conclude that an impact may be potentially significant.
Id. at 514 (“[T]he adequacy of an EIR's discussion of environmental impacts is an issue
distinct from the extent to which the agency is correct in its determination whether the
impacts are significant. ‘An EIR’s designation of a particular adverse environmental
effect as ‘significant’ does not excuse the EIR’s failure to reasonably describe the nature
and magnitude of the adverse effect.’”) Therefore, the EIR must explain the nature and
extent of the increased risks for aircraft collision and radar interference in a manner
calculated for the public to understand. Furthermore, it must set forth standards for
determining how much of an increased risk and interference would be considered a
significant impact under CEQA and why. When it comes to potential loss of human life
and military readiness, is any such increase acceptable? The purpose of CEQA is to
disclose such issues so that the public and decision-makers may be adequately informed
of the consequences of their decisions.
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Instead of undertaking this necessary analysis, the DEIR relies entirely on
the FAA’s NHD, asserting that document “described and dismissed” the air safety
concerns raised by ALUC. DEIR at 3.7-22. This approach is unsupported, both factually
and legally. To begin, the NHD did not “dismiss” ALUC’s concerns. Instead, it
concluded that the wind turbines would be within the line of sight of Travis, as well as
three additional facilities, and “will affect the quality and/or availability of radar signals.
The effects would be unwanted primary returns (clutter) and primary target drops, all in
the area of the turbines. Tracked primary targets could diverge from the aircraft path and
follow wind turbines, when the aircraft is over or near the turbines.” NHD at 5. The NHD
ultimately concludes that such adverse effects are not unacceptable under FAA standards
based on an evaluation of factors that are “not published for public use and are not
circulated for public comment.” Id. at 6 (emphasis added).
Critically, the NHD is clear that it does not purport to satisfy anything other
than the FAA’s limited criteria.2 Rather, as noted, the Determination explicitly requires
the applicant to comply with “any law, ordinance, or regulation of any Federal, State, or
local government body.” Id. at 3; see also id. at 5 (noting that ALUC’s comments were
not necessarily considered an “‘objection’ but rather statements,” some of which “are
simply repeating applicable law/rule/orders.”). Therefore, the NHD’s ultimate
conclusions are both (1) based on the understanding that the applicant would be
separately complying with the LUCP and CEQA; and (2) not intended to be, and in fact
are not, based on a CEQA-compliant analysis that is sufficient as a public informational
document.
Indeed, the NHD does not even purport to review the entire proposed
Project. As discussed above, the “Solano 4 Wind Project” is for 22 proposed WTGs, the
final model and placement of which has not been determined. Yet, the NHD considered
19 specific proposed structures in specific locations with specific heights. The DEIR
provides no assurances that the final Project will align with what the FAA reviewed.
Moreover, as to the 3 turbines beyond the 19 reviewed by the FAA, the DEIR’s analysis
under Impact 3.7-3 appears to be based upon nothing whatsoever.

2

For example, to the extent that the FAA received input from the military on the No
Hazard Determination, such input would be limited to commenting on whether the
Project would have an “adverse impact on military operations and readiness.” To qualify
as having an “adverse impact” for military purposes, the impact must be “demonstrable
and [] likely to impair or degrade the ability of the armed forces to perform their
warfighting missions.” 10 U.S.C. § 183a(h)(1); 49 U.S.C. § 44718(h)(1).
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CEQA requires that an EIR evaluate the whole Project’s potentially
significant environmental impacts, which is far broader in scope than an air “hazard” as
defined and considered by the FAA. Compare, e.g., Cal. Pub. Resources Code §§
21002.1, 21060.5 with 14 C.F.R. § 77.17; see also Town of Barnstable v. FAA (2014) 408
U.S.App.D.C. 150, 161 (FAA determination insufficient to complete a proper
environmental analysis under NEPA). Furthermore, CEQA case law makes clear that an
EIR may not simply rely on compliance with certain regulatory standards to avoid an
analysis of a Project’s potentially significant impacts. See, e.g., Californians for
Alternatives to Toxics v. Dept. of Food & Agriculture (2005) 136 Cal.App.4th 1, 15-20
(reliance on safety regulations “is inadequate to address environmental concerns under
CEQA”; EIR must independently analyze the project’s impacts, including safety
impacts); E. Sacramento Partnerships for a Livable City v. City of Sacramento (2016) 5
Cal.App.5th 281, 302-03 (agency improperly used city’s general plan standard as sole
threshold to avoid finding significant traffic impacts).
As set forth in further detail in the report by Dr. Johnson of the Regulus
Group (Exhibit 1), it is clear that even current SMUD WTG operations have resulted in
impacts. In order to assess whether the addition of even larger and taller WTGs would
result in significant impacts, the DEIR would need to provide far more information that it
currently does. For example, the DEIR would need to include an adequate assessment of
(1) the increase in ATC Minimum Vectoring Altitudes (MVA) for the area of the WTGs;
(2) objective metrics for radar interference; (3) clutter and dual tracks; and (4) workload
for operator engagement with aircraft because of clutter. See Exhibit 1. Without
providing information on these topics, the DEIR fails as an informational document and
fails to provide substantial evidence to support its determination that the Project will
result in insignificant air safety impacts.
Once the DEIR adequately evaluates the Project’s significant air safety
impacts, it must evaluate all potentially feasible mitigation measures and feasible
alternatives to lessen or avoid such impacts. Pub. Res. Code § 21002; CEQA Guidelines
§15126.4. Currently, the DEIR relies only upon the NHD’s suggested mitigation to
“mark and light wind turbine generators during construction” (Mitigation Measure 3.7-3)
and then determines, without further analysis, that “implementing this mitigation measure
would reduce the impact of hazards to aviation during construction to a less-thansignificant level.” DEIR at 3.7-23 (emphasis added). This is inadequate under CEQA for
at least two reasons.
First, Measure 3.7-3 only purports to alleviate construction impacts. It does
not address impacts related to the wind turbines operation at all. It also does not address
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the fact that the structures themselves (even in the daytime) can result in radar
interference. See Exhibit 1.
CEQA requires much more. The DEIR must consider all potentially
feasible mitigation to avoid operational impacts. For example, the DEIR acknowledges,
but fails to further consider, the DOD’s “continued efforts to develop new strategies to
identify mitigation solutions to radar interference issues, including development of new
radar technology.” DEIR at 3.7-13.
One obvious ongoing such effort that the DEIR inexplicably fails to
consider is the Wind Turbine Radar Interference Mitigation (WTRIM) pilot mitigation
program being conducted at the very airbase most likely to be impacted by the Project—
Travis Air Force Base. As detailed in Dr. Johnson’s memorandum, this pilot project is
studying how small low-cost in-fill radar systems might be used to mitigate wind turbine
radar interference. See Exhibit 1. The study is nearing completion and clearly has the
potential to mitigate any significant impacts from the Project on radar systems. Id.
Furthermore, another mitigation effort underway is to develop radar processing
algorithms that may reduce clutter seen on the ATC screens. Id.
The DEIR must consider all such mitigation solutions to determine if they
could feasibly be implemented in conjunction with the Project. This could include, inter
alia: (1) SMUD contributing its fair share to such solutions, and/or (2) SMUD agreeing
to schedule Project construction in tandem with the implementation of new radar
technologies. The DEIR must also consider any feasible alternate configurations for the
wind turbines that would lessen air safety impacts, including moving WTGs from the line
of sight. Id.
Second, even with respect to construction impacts, it is impossible to know
whether Measure 3.7-3 would actually reduce impacts to a less-than-significant level
because the DEIR fails to adequately reveal the nature and extent of the Project’s
construction impacts. Nor does the DEIR reveal how much the impact would be lessened
by implementation of the mitigation. “CEQA EIR requirements are not satisfied by
saying an environmental impact is something less than some previously unknown
amount.” Ukiah Citizens for Safety First v. City of Ukiah (2016) 248 Cal.App.4th 256,
264 (citation omitted).
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IV.

The DEIR Fails To Adequately Analyze or Mitigate the Project’s
Significant Cumulative Impacts.

As the DEIR acknowledges, CEQA requires the lead agency to analyze and
mitigate a Project’s potentially significant cumulative impacts. CEQA defines cumulative
impacts as “two or more individual effects which, when considered together, are
considerable or which compound or increase other environmental impacts.” Guidelines §
15355; see also Communities for a Better Env’t v. Cal. Res. Agency, 103 Cal.App.4th at
120. An effect is “cumulatively considerable” when the “incremental effects of an
individual project are significant when viewed in connection with the effects of past
projects, the effects of other current projects, and the effects of probable future projects.”
Guidelines § 15065(a)(3). A proper cumulative impact analysis is “absolutely critical,”
Bakersfield Citizens for Local Control v. City of Bakersfield (2004) 124 Cal.App.4th
1184, 1217, as it is a mechanism for controlling “the piecemeal approval of several
projects that, taken together, could overwhelm the natural environment,” Las Virgenes
Homeowners Fed’n, Inc. v. County of Los Angeles (1986) 177 Cal.App.3d 300, 306.
As explained by Dr. Johnson, utility scale turbines impact primary
surveillance radar systems when the turbines are located within the line of sight of radar,
and prior turbine projects in the area have already created an impact. See Exhibit 1. Yet,
instead of actually analyzing this impact, the DEIR disposes of this significant
cumulative risk in one conclusory paragraph. See DEIR at 4-12.
This paragraph, however, contains no actual analysis of the impact.
Instead, it relies entirely on the FAA’s NHD: “Regarding impacts on air traffic, the FAA
concluded that the cumulative impact of the proposed WTGs, when combined with other
proposed and existing structures, is not considered to be significant.” Id. However,
neither the DEIR nor the NHD provides any facts or discussion that demonstrate the latter
document evaluated cumulative impacts in the manner required by CEQA. For example,
the NHD does not reveal which other projects it considered in its cumulative analysis,
and does not purport to use either of the methods prescribed by CEQA Guidelines section
15130. Further, as discussed above, the NHD looks only at cumulative impacts in the
context of the FAA’s standards, which do not purport to align with CEQA’s definition of
cumulative impacts or its requirements for a cumulative impacts analysis under
California state law. Thus, the DEIR must undertake or present an independent evaluation
of the Project’s significant cumulative air safety impacts that complies with CEQA. The
DEIR cannot attempt to get by on just bare conclusions, nor on an assumption that the
FAA NHD, without needing to or meaning to, evaluated such impacts in a way that
would conform to CEQA’s standards.
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V.

The DEIR Fails to Adequately Evaluate Alternatives to Lessen or
Avoid the Project’s Significant Impacts.

Under CEQA, a proper analysis of alternatives is essential to comply with
the Act’s mandate that significant environmental damage be avoided or substantially
lessened where feasible. Pub. Res. Code § 21002; CEQA Guidelines §§ 15002(a)(3),
15021(a)(2), 15126(d); Citizens for Quality Growth v. City of Mount Shasta (1988) 198
Cal.App.3d 433, 443-45. As stated in Laurel Heights I, “[w]ithout meaningful analysis of
alternatives in the DEIR, neither the courts nor the public can fulfill their proper roles in
the CEQA process . . . . [Courts will not] countenance a result that would require blind
trust by the public, especially in light of CEQA’s fundamental goal that the public be
fully informed as to the consequences of action by their public officials.” 47 Cal.3d at
404.
Critically, an EIR must consider a “reasonable range” of alternatives “that
will foster informed decision-making and public participation.” CEQA Guidelines §
15126.6(a) (emphasis added); Laurel Heights I, 47 Cal.3d at 404 (“An EIR’s discussion
of alternatives must contain analysis sufficient to allow informed decision-making.”). The
discussion of alternatives must focus on alternatives to the project or its location that are
capable of avoiding or substantially lessening any significant effects of the project, even
if these alternatives would impede to some degree the attainment of the project
objectives, or would be more costly. CEQA Guidelines § 15126.6(b). The DEIR for the
Project fails to heed these basic mandates.
After presenting CEQA’s required “no project” alternative, the DEIR offers
only one project alternative (the “Reduced Turbine Height Alternative”), which would
involve placement of 27 WTGs in a configuration similar to that of the proposed project.
DEIR at 6-4 to 6-10. However, the DEIR claims that, except with respect to aesthetic
impacts, the Reduced Turbine Height Alternative would result in similar or greater
environmental impacts than the Project. See DEIR at 6-11. For example, with respect to
air safety impacts, the DEIR states: “The Reduced Turbine Height Alternative would
introduce structures that exceed the 200 foot threshold. … The placement of more WTGs
on the project site may increase radar interference compared to the proposed project as
the density of WTGs is greater than for the project. Overall, the Reduced Turbine Height
Alternative may result in greater hazards or hazardous materials impacts compared to the
project. (Greater).” DEIR at 6-10.
While there is no “magic number” for how many alternatives an EIR should
examine to present a “reasonable range,” at a minimum CEQA requires an agency to
examine at least one potentially feasible alternative to try to avoid or lessen significant
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environmental impacts that are central to the Project. See Watsonville Pilots Ass’n., 183
Cal.App.4th at 1089-90 (EIR was deficient for failing to include reduced development
alternative that would avoid or lessen the project’s primary growth-related significant
impacts); Habitat and Watershed Caretakers v. City of Santa Cruz (2013) 213
Cal.App.4th 1277, 1285, 1305 (invalidating EIR that failed to discuss any feasible
alternative that would lessen the project’s primary water supply impact). Here, presenting
only one alternative that would not even reduce, but in fact would increase, the Project’s
significant environmental impacts does not contribute to a “reasonable range” of
alternatives. See § 21100(b)(4); Guidelines § 15126.6(a) & (b).
The DEIR itself underscores its failure in providing a reasonable range of
alternatives when it is forced to identify the proposed Project itself as the
environmentally superior “alternative.” DEIR at 6-12. This defeats the purpose of an
alternatives analysis, and does not meet either the letter or the spirit of CEQA’s
requirement that the DEIR identify an “environmentally superior” alternative to the
proposed project. CEQA Guidelines § 15126.6.
There are numerous potentially feasible alternatives that the DEIR could
and should have considered to reduce the Project’s potentially significant environmental
impacts. For example, a revised DEIR should evaluate an alternative configuration of the
WTGs that would avoid or reduce the Project’s air safety and land use impacts. See
Exhibit 1. Likewise, a revised DEIR should evaluate alternative phasing for the Project
that is coordinated with the implementation of new radar technologies that reduce or
eliminate the air safety impacts from WTGs. See id.
To the extent SMUD claims that additional alternatives would not achieve
the Project objective of meeting SMUD’s Renewable Portfolio Standard (“RPS”)
obligations, an EIR may not so narrowly define project objectives as to preclude an
adequate evaluation of alternatives. See Kings County Farm Bureau v. City of Hanford
(1990) 221 Cal.App.3d 692, 735-37.
Furthermore, as detailed in the attached Exhibit 2, RPS renewables can
come from a range of sources and from all over the western part of North America.
Under the Renewables Portfolio Standard, “eligible renewable sources” include:
biodiesel, biomass, biomethane (including digester gas, and landfill gas), fuel cells using
renewable fuels, geothermal, hydro-electric (including conduit hydroelectric, incremental
hydroelectric generation from efficiency improvements, small hydroelectric, and water
supply and conveyance), municipal solid waste combustion and conversion, ocean wave,
ocean thermal, solar (including photovoltaic and solar thermal electric), tidal current, and
wind. And renewable generation facilities eligible under the Renewables Portfolio
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Standard may be located anywhere within the region of the Western Electricity
Coordinating Council, which includes all or parts of the 14 western United States, two
Canadian provinces, and the northern portion of Baja California, Mexico.3 Therefore, in
addition to alternatives in terms of potential project design in this location, there are wide
ranging alternatives in terms of location and type of project.
Also, there are at least some temporal alternatives. Even if the Renewables
Portfolio Standard did require the construction of this specific project here (which it does
not), it would not require the Project's construction right now. The Renewables Portfolio
Standard requires procurement of renewables such that, overall, they will constitute a
specified percentage of annual retail sales by specified target dates. That does not
compel SMUD to construct this particular Project within a year's time. In short, the range
of alternatives available to SMUD includes numerous options, which, in the most general
terms, include building something else, somewhere else, at some other time. And CEQA
requires consideration of those alternatives.
Likewise, according to SMUD’s own Policy SD-9, attached hereto as
Exhibit 3, SMUD also meets its Net Zero goal via other methods including investments
in vehicle and building electrification and energy efficiency. SMUD’s Policy SD-9 also
states that “[i]n meeting GHG reduction goals, SMUD shall emphasize local and regional
environmental benefits.” Such regional environmental benefits would be furthered by
ensuring consistency with the LUCP. Finally, as noted, an alternative need not meet
every Project objective or be the least costly in order to be feasible. See CEQA
Guidelines § 15126.6(b).
VI.

The DEIR Must Be Recirculated.

Under California law, the present EIR cannot properly form the basis of a
final EIR. CEQA and the CEQA Guidelines describe the circumstances that require
recirculation of a draft EIR. Such circumstances include: (1) the addition of significant
new information to the EIR after public notice is given of the availability of the DEIR but
before certification, or (2) the draft EIR is so “fundamentally and basically inadequate
3

California Energy Commission, Renewables Portfolio Standard Eligibility, 7th Ed., Staff
Final Guidebook (April 2013), at pp. 16, 163; California Public Utilities Commission
website on 33% Procurement Rules, [at
http://www.cpuc.ca.gov/PUC/energy/Renewables/hot/33RPSProcurementRules.htm];
Western Electricity Coordinating Council, Fact Sheet [at
https://www.wecc.biz/_layouts/15/WopiFrame.aspx?sourcedoc=/Administrative/Fact%20
Sheet%20-%20REVISED.pdf&action=default&DefaultItemOpen=1].
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and conclusory in nature that meaningful public review and comment were precluded."
CEQA Guidelines $ 15088.5.

Here, both circumstances apply. Decision-makers and the public cannot
possibly assess the Project's impacts through the present DEIR, which is riddled with
effors. Among other fundamental deficiencies, the DEIR repeatedly understates and does
not provide the relevant information regarding the Project's significant land use and air
safety impacts. Instead, it relies exclusively on the FAA's No-Hazard Determinations,
which were prepared for another pu{pose, and assumes without analysis that minimalistic
mitigation measures would effectively reduce the Project's impacts on air safety and land
use. In order to resolve these issues, SMUD must prepare a revised EIR that would
necessarily include substantial new information, including the information included
herein. Furthermore, we reiterate that it is mandatory and imperative that SMUD obtain a
consistency determination from ALUC prior to proceeding with the Solano 4 Wind
Project. ALUC intends to pursue all legal means necessary to enforce this requirement.

ALUC looks forward to working with SMUD to ensure that any future
development of the Solano 4 site prioritizes the health, safety, and welfare of Solano
County's residents, and is consistent with the development criteria established in the
Travis Air Force Base LUCP. Please do not hesitate to contact us if you have any
questions or concerns about this letter.
Very truly yours,

MIFIALY & WEINBERGER LLP

Robert "Perl" Perlmutter

il-, # E,(t.\

Amy J. Bricker
cc

Thomas Randall, Chair, Solano County ALUC
Lee Axelrad, Deputy County Counsel
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EXHIBIT
1

From: Dr. Jerry Johnson, Director of Engineering, Regulus-Group, LLC, Washington, DC
To: Shute, Mihaly, & Weinberger, LLP, San Francisco, CA
Subject: Review of Draft EIR for Additional wind turbines near Travis Air Force Base (Solano 4 Wind
Project)
Date: Friday, August 6, 2019
Background
I have reviewed the portions of SMUD’s Draft Environmental Impact Report for the Solano 4 Wind
Project relating to air safety impacts. There are several key points about the existing wind turbine
project and air operations that I’d like to mention. These are:
1. In general, it is well known that utility scale wind turbines impact primary surveillance radar
systems when the turbines are located within the line of sight of radar. We discuss this issue
further below.
2. Travis Air Force Base provides air traffic control services in the area where the proposed wind
turbines are to be installed.
3. Travis Air Force Base air traffic controllers help maintain safe separation distances between
aircraft operating in and through this area, including military and civilian aircraft up to 10,000
feet.
4. The existing turbines in the area of SMUD's current proposal have resulted in turbine radar
interference affecting the primary surveillance radar system used by Travis Air Force Base.
5. Travis Air Force Base moved, and therefore lost, a circling approach as a consequence of
existing turbines.
6. Travis would like to reclaim this airspace for its air operations.
I would like to make the following points about SMUD’s plan to add even more wind turbines to the
wind resource area near Travis AFB.
Point #1: SMUD's Draft Environmental Impact Report (DEIR) does not include information needed to
inform decision makers and the public of the scope of impacts because of the project.
The DEIR refers to the FAA aeronautical study (FAA 2019) conclusion:
“no substantial adverse effect on the safe and efficient utilization of the navigable airspace by
aircraft or on the operation of air navigation facilities.”
However, the DEIR does not mention that study states:
“The proposals will affect the quality and/or availability of radar signals. The effects would be
unwanted primary returns (clutter) and primary target drops, all in the area of the turbines.
Tracked primary targets could diverge from the aircraft path and follow wind turbines, when the
aircraft is over or near the turbines.”

When wind turbine radar interference (that is, clutter) is high, the controller workload could be
increased. More clutter tracks impair the controller’s ability to direct air traffic. This impairment is due
to the following:
1. Clutter tracks can produce track duals.
• These dual tracks require the controller to work with aircraft to determine which aircraft
target is real and which is false.
2. The clutter tracks and false targets require controllers to increase separation distances between
aircraft.
• ATC is responsible for safe separation between aircraft and a clutter track is viewed as
another aircraft in the air space. This added aircraft requires separation from the other
aircraft.
3. Pilots, in response to ATC, may have to effect maneuvers (for example, directed turns) for the
controller to discern which track is real and which is clutter.
• This increases the amount of radio communications between ATC and pilots thereby
adding to the controller’s workload.
Point #2: The DEIR report indicates the structures (wind turbines) would not be a hazard to air
navigation, provided the turbines are marked with white paint and properly lighted.
Air lighting is necessary, but it is an obstruction avoidance system and not a radar interference
mitigation technique. The lighting systems will not mitigate the interference of wind turbines
on radar performance or air traffic control.
Point #3: The DEIR does not mention the ATC Minimum Vectoring Altitudes (MVA) for the area of the
turbines would need to be increased.
FAA identified that “the adverse effect as described above on the NCT MVA.” While increasing
the MVA doesn’t impact a significant number of operations, it is a noted adverse effect.
Point #4: The DEIR states the project could have potentially significant adverse impacts, but it does not
discuss the impacts in a way that would enable the reader to know the degree or size of each type of
impact.
For local public and decision makers to be informed of the degree or size of the potential impacts these
proposed turbines present, the DEIR should state and discuss the following.
1. The effects on radar performance should be stated in terms of objective metrics.
• Objective metrics allow decision makers to compare how the addition of new wind
turbines will impact the primary radar.
• These metrics include probability of false alarms and probability of detection.

2. The usual amount of clutter tracks over the wind turbine area should be stated and compared
to any additional clutter expected by the new wind turbines.
• Metrics such as frequency of clutter tracks (number of tracks per hour), average length
of clutter tracks, minimum and maximum length of clutter tracks, and a history of the
clutter over a 30-day period would help guide decision makers to assess the impact of
the additional wind turbines.
• Clutter tracks can produce track seductions (a real aircraft track is pulled to a false track)
and track breaks. These are further phenomena that show the effects of wind turbines.
3. The expected number of dual tracks compared to real targets should be stated. This will tell the
decision makers the effects on ATC operators and pilots, as noted above.
• Metrics might include: the number of duals per hour; length of duals with customary
statistics (such as, minimum length, maximum length, and average length, over a period
of, say 30 days). These will help inform decision makers of the wind turbine effects.
4. The workload for operator engagement with aircraft because of clutter should be given to
decision makers.
• Metrics such as time spent directing aircraft due to clutter tracks (hours per month,
say), frequency of aircraft told to change course because of clutter (number of aircraft
per month, say) are examples.
• It may be possible to determine workload issues with interviews of current ATC
operators at Travis AFB.
My suggestions do not mean those items or details needed to have been included in the FAA
determinations. The FAA framed its response to FAA-specific requirements and made its
determination. Still, the metrics above could show the effects of the wind turbine clutter on radar
performance parameters, the controllers and, by extension, on pilots who respond to controller
directions for separation.
Point #5: The DEIR fails to discuss other potentially feasible means to potentially mitigate the Project’s
adverse impacts.
•

There is currently a Pilot Mitigation Program (PMP) at Travis AFB studying how small low-cost
in-fill radar systems might be used to mitigate wind turbine radar interference. The PMP has
concluded its data gathering work having operated 15 separate Civil Air Patrol flights (over 76hours of flight time) with various combinations of flight paths, radars, STARS automation
configurations, and operator evaluations. The PMP team is currently collecting these data and
composing a final report for review and final dissemination.

•

Infill radars are currently being evaluated for FAA validation so they can be used in the National
Air Space. This effort is projected to take approximately 2 years.

•

Another mitigation effort underway is development of radar processing algorithms which may
reduce clutter seen on the ATC screens.

While these efforts are promising they are not yet proven effective nor certified for use in the NAS.
Consequently, the only way to guarantee turbines have no impact on a primary radar system today is
to locate the turbines beyond line-of-sight of the radar.

Jerry Johnson
BS Electrical Engineering, University of Texas at San Antonio
MS Electrical Engineering, University of Kansas
PhD Electrical Engineering, Kansas State University
Jerry Johnson has more than 26 years of engineering experience with 18 of them specifically
in NAS Surveillance and Navigation Systems. Most recently he provided Systems
Engineering Support to the FAA for the Spectrum Efficient National Surveillance Radar
(SENSR) Program, the Wind Turbine Radar Interference Mitigation (WTRIM) working
group, and the Surveillance Portfolio Analysis (SPA) working group with focus on
developing a strategy for an National Airspace System (NAS) surveillance roadmap from
legacy to future systems.
Dr. Johnson joined Regulus Group from Thales and has excellent leadership skills that have
allowed him to successfully lead engineering teams to derive requirements, design and
develop highly complex products on an aggressive schedule and budget in the aerospace,
telecommunications and manufacturing industries including several multi-national projects.
Previous to Thales, Jerry served as a project engineer for BioServe Space Technologies
where he participated in the design and integration of Life Science research hardware for 10
U.S. space shuttle missions and 2 Russian MIR missions.
Dr. Johnson acquired a Bachelor of Science in Electrical Engineering from the University of
Texas at San Antonio, his Master of Science degree in Electrical Engineering from the
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Sacramento Municipal Utility District
The Clean Energy Race: How Do California’s Public Utilities Measure Up?

C

alifornia’s local publicly owned utilities, which supply about a quarter of the
electricity used in the state, have made significant strides in investing in clean,
renewable energy since the state passed its first renewable energy purchase law
in 2002. The Renewables Portfolio Standard (RPS) was enacted to help California transition away from polluting fossil fuels and invest in electricity generation from
renewable sources such as the wind and sun, in order to improve air quality, reduce global
warming pollution, and expand the state’s green economy. The original RPS set a goal for
each California utility to obtain 20 percent of its electricity sales from renewable sources
by 2010. In 2011, the law was strengthened to require all utilities to obtain 33 percent
from renewables by 2020.

Not All Investments in Renewable Electricity Are Created Equal
While a utility can take many approaches to procuring renewable energy, direct ownership and long-term contracts best support the development of new resources by providing
financial security to developers. These long-term investments also lock in stable electricity prices for customers and help put a utility on track to meet the 33 percent RPS.
We evaluated the renewable energy investments made by California’s 10 largest publicly
owned utilities. We then classified each utility into one of three categories: “sprinting ahead,”
“on the right track, but must keep moving,” or “false start,” based on how much it has
promoted the development of new sources of renewable energy, and whether it is on track
to meet the 33 percent RPS.

SMUD’s 2010
RPS Investments
33%
2020
RPS

20%
2010
RPS

Existing
renewables
repackaged
under new
long-term
contracts
New
renewables
under new
long-term
contracts,
or utilityowned

21%

Mediumterm
contracts

Existing
renewables
under
existing
long-term
contracts,
or utilityowned

S M U D ’s R P S P r o g ram

On the Right Track, but Must Keep Moving
SMUD was an early investor in wind
and solar energy, and exceeded the
state’s RPS goal in 2010. However,
many of the utility’s investments were
relatively short in length, and so provided little support for new renewables
and must be renewed or replaced
for future RPS compliance.

By 2010, SMUD sourced 21 percent of
its retail electricity sales from RPS renewables. The utility also made long-term
investments in new renewable energy
projects equivalent to another 2 percent
of sales through its voluntary green pricing program. However, SMUD obtained
30 percent through contracts of eight
years. Most of these contracts, if not
renewed, will expire before 2020.

Sacramento Municipal Utility
District (SMUD)
SMUD is the second-largest publicly owned
utility in California, and the sixth-largest in the
country. SMUD was established in 1923, and
began delivering electricity in 1946. Today it
provides electricity to most of Sacramento
County, and small portions of Placer and Yolo
Counties.
F ast F acts
• Customers served:
600,000
• RPS renewables
in 2003: 5.1%
• RPS renewables
in 2010: 21.0%

★
★

Sacramento
Photos:  © Thinkstock/Jan Wachala (wind); © Thinkstock/Daniel Grill (solar); © Flickr/Patrick Dirden (turbines in field)

SMUD’s Electricity Mix, 2003 and 2010
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2003 � 2010
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Nuclear
5% � 1%
Natural gas
47% � 52%
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40%
30%
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What’s Powering SMUD?

20%

Coal
8% � 6%

15%

Non-RPS renewables
4% � 0.3%

10%

SMUD’s RPS Renewables
2003 � 2010
Wind
0.9% � 6.2%
Solar PV
0.02% � 0.06%
Small hydro
1.2% � 3.4%
Biogas
3% � 1.7%
Biomass
0% � 9.7%

5%
0%

2010

In 2003, SMUD relied on “unspecified” market purchases—purchases from other utilities,
power traders, and the electricity spot market
containing a mix of resources—for just under
half of its electricity. The utility generated a
quarter of its electricity from its own natural
gas plants. SMUD’s Upper American River
Project and federally owned large hydropower facilities contributed another 25 percent of
electricity sales. The utility relied on a mix of
renewables for the remaining 5.1 percent.
By 2010, SMUD had built the Cosumnes
natural gas plant, which delivered 29 percent

25%

Large hydro
36% � 25%

RPS renewables
5.1% � 21%

20%

The electricity mix totals more than 100 percent of retail
sales because it includes electricity lost through transmission.

2003

of the utility’s electricity needs. In total,
SMUD relied on natural gas to supply 52
percent of total sales. From 2003 to 2010,
SMUD quadrupled its renewables to 21 percent of retail electricity sales. These investments replaced “unspecified” power purchases,
which declined to 17 percent in 2010.

2010

SMUD built the nation’s
first utility-scale PV solar
array in 1984, at the site of
its closed nuclear facility.
A decade later, SMUD built
wind turbines on land it
purchased in Solano County
that now hosts 230 MW of
generation capacity.

SMUD’s Renewables

SMUD built the nation’s first utility-scale
photovoltaic (PV) solar array in 1984, at
Rancho Seco, the site of its closed nuclear
facility. A decade later, SMUD built wind
turbines on land it purchased in Solano

© Clean Energy Ltd./Alex Marshall

County that now hosts 230 megawatts of
capacity. By 2003, SMUD sourced 5.1 percent of its electricity from renewables. In addition to its early investments in solar and
wind energy, SMUD procured electricity
from an existing wood-waste biomass plant
in Washington, its own small hydropower
facilities, biogas from two local landfills,
and two other wind projects that came online
in 2003.
By 2010, SMUD was procuring 21 percent of its retail electricity sales from RPS
renewables. From 2003 to 2010, SMUD
signed additional contracts with existing small
hydropower, biomass facilities in Washington
and Idaho, existing small hydropower facilities in California, and biogas from two in-state
landfills and a local dairy manure digester.
The utility also invested in solar PV through
its SolarShares program and the first installations under its feed-in tariff program.1
SMUD obtained 30 percent of its 2010
RPS mix through eight-year contracts. Most

1 SMUD’s SolarShares program allows customers who cannot install solar on their roofs to invest in solar PV elsewhere and receive credit on their electricity bills
for the energy those arrays produce. Of the 10 POUs we reviewed, SMUD is the only one to offer such a program.
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of these brought electricity into the state temporarily from existing small hydropower and
wood-waste biomass plants in Washington
and Idaho. SMUD also purchased a 15-year
contract for injected landfill gas from Shell
Energy, collected at the McCommas Bluff
landfill in Texas. The RPS-eligible electricity
associated with this contract is generated at
SMUD’s Consumnes natural gas power plant.
This contract comprised approximately 9 percent of SMUD’s 2010 RPS mix. The CEC is
currently reassessing how to treat the eligibility of injected landfill gas contracts for the RPS.
SMUD obtained another 37 percent of its
2010 RPS mix through 10- and 12-year contracts with out-of-state wood-waste biomass,
local landfill biogas, and in-state small hydropower facilities. This group of contracts also

included the 2003 contract with the High
Winds wind facility in Solano County.
SMUD obtained just over a third of its
2010 RPS mix through longer-term investments. These include the Solano wind project; a variety of small, in-state hydropower
facilities, some owned by SMUD; in-state
landfill biogas units; and solar PV through
SMUD’s various programs and investments.
Most utilities offer voluntary green pricing programs that allow customers to purchase renewable energy at a premium. In most
cases, these programs make REC-only purchases on behalf of their customers. SMUD
is the only utility we reviewed that made longterm investments for new renewable energy
projects as a part of its voluntary green pricing program, called Greenergy. These long-

SMUD obtained 30 percent
of its 2010 RPS mix through
eight-year contracts. Most of
these brought electricity into
the state temporarily from
existing small hydropower and
biomass plants in Washington
and Idaho.
term investments, which otherwise could have
been used for SMUD’s RPS program, contributed approximately another 2 percent of
electricity sales.2

2 By the end of 2010, SMUD’s Greenergy program contributed 3.8 percent of its retail electricity sales. Approximately half of this came from REC-only purchases and half from long-term
contracts for new renewable energy facilities.

Sources of SMUD’s RPS Renewables, 2010

In-state (43%)

Out-of-state (57%)
Biomass

Biomass

600 GWh

126 GWh

PV SOLAR
7 GWh

Sierra Pacific Industries

Washington
New renewables under new
long-term contract

Sacramento County
New and existing renewables under
long-term contracts, or utility-owned

Avista

Washington and Idaho
Medium-term contracts

Biomass

wind
181GWh
High Winds

Solano County
New renewables under
new long-term contract

269 GWh

wind

242 GWh

Iberdrola Renewables

Washington
New renewables under new
long-term contract

Solano Wind

Solano County
New utility-owned
renewables

small hydro

Biogas

102 GWh
Kiefer Landfill I & II

Sacramento County
New and existing utilityowned renewables

Biogas

17 GWh
MM Yolo Landfill

Yolo County
New renewables under
new long-term contract

Biogas
9 GWh
Santa Cruz Landfill

Santa Cruz County
New renewables under
new long-term contract

40 GWh

Biogas

46 GWh

Avista

Washington and Idaho
Medium-term contracts

Wastewater
Treatment Facility

Sacramento County
Existing renewables under
existing long-term contract

Biogas
0.6 GWh
Tollenaar Dairy

Sacramento County
New renewables under
new long-term contract

Biogas

small hydro

191 GWh

166 GWh

Shell

EBMUD Camanche &
Pardee

Injected Landfill Gas
Texas
Existing renewables repackaged
under new long-term contract

Calaveras County
Existing renewables repackaged
under new long-term contracts

small hydro

small hydro

81 GWh

Upper American River
Project

El Dorado County
Existing utility-owned renewables

29 GWh
WAPA

Sacramento, Sierra, Trinity,
Merced Counties
Existing renewables under 		
existing long-term contracts
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small hydro

28 GWh
Camp Far West

Placer County
Existing renewables under 		
existing long-term contract
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Looking Ahead to 33 Percent

The 33 percent RPS law requires each utility
to procure 20 percent of its retail electricity
sales from renewables by 2013, 25 percent by
2016, and 33 percent by 2020. Each utility
must also make “reasonable progress” on renewable energy investments between those
deadlines. If the state is to transition to a
clean, safe, and sustainable electricity system,
utilities must meet these standards in a way
that prepares them to move well beyond the
33 percent RPS.
In 2010, SMUD’s renewable energy portfolio was diverse, but its contracts were relatively short in length. Nearly 70 percent of
SMUD’s investments were for 12 years or less
and 30 percent were for eight years or less.
The utility will need to renew these contracts
or sign new ones just to maintain its level of
RPS renewables, let alone reach 33 percent.
In addition, less than half of SMUD’s investments for its 2010 RPS program were comprised of long-term commitments for new
renewable energy facilities.
Since 2010, SMUD has more than doubled the generation capacity at its Solano
Wind facility. The utility is also expanding
the generating capacity of a local wastewater
treatment plant, and expects to receive electricity from new solar PV projects through its
feed-in tariff program. This additional electricity generation is expected to increase
SMUD’s RPS mix by another 6 percent of
retail sales.

If the state is to transition to
a clean, safe, and sustainable
electricity system, utilities
must meet these standards
in a way that prepares them
to move well beyond the 		
33 percent RPS.

Tracking Future Progress

SMUD’s RPS Procurement Plan will provide
details on the utility’s strategy for reaching the
33 percent RPS by 2020. The utility’s board
of directors must approve this plan and make
it available to the public. Any changes to this
plan trigger a 10-day public notice that must
be posted on the website of the California
Energy Commission (CEC): http://www.
energy.ca.gov/portfolio/rps_pou_reports.html.
The CEC also maintains a database of contracts
executed to meet the RPS, available on the
same website. More information on SMUD’s
renewable energy programs is also available
at https://www.smud.org.

Upper American River Project: © Trout Unlimited
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SMUD BOARD POLICY
Category: Strategic Direction

Title: Resource Planning
Policy Number: SD-9

Adoption Date:

May 6, 2004

Resolution No. 04-05-11

Revision:

May 6, 2004

Resolution No. 04-05-12

Revision:

September 15, 2004

Resolution No. 04-09-11

Revision:

May 17, 2007

Resolution No. 07-05-10

Revision:

December 18, 2008

Resolution No. 08-12-15

Revision:

November 19, 2009

Resolution No. 09-11-08

Revision:

May 6, 2010

Resolution No. 10-05-03

Revision:

May 19, 2011

Resolution No. 11-05-05

Revision:

December 20, 2012

Resolution No. 12-12-12

Revision

October 3, 2013

Resolution No. 13-10-09

Revision:

September 17, 2015

Resolution No. 15-09-11

Revision:

October 20, 2016

Resolution No. 16-10-14

Revision:

October 18, 2018

Resolution No. 18-10-11

It is a core value of SMUD to provide its customer-owners with a sustainable power
supply through the use of an integrated resource planning process. A sustainable
power supply is defined as one that reduces SMUD’s net long-term greenhouse gas
(GHG) emissions to serve retail customer load to Net Zero by 2040. Net Zero is
achieved through investments in vehicle and building electrification, energy efficiency,
clean distributed resources, RPS eligible renewables, large hydro, and biogas. SMUD
shall assure reliability of the system, minimize environmental impacts on land, habitat,
water quality, and air quality, and maintain a competitive position relative to other
California electricity providers.

To guide SMUD in its resource evaluation and investment, the Board sets the following
interim goal:
Year
2020
2030
2040
2050

Net Greenhouse Gas Emissions
(metric tons)
2,318,000
1,350,000
Net Zero
Net Zero

In keeping with this policy, SMUD shall also achieve the following:
a)

SMUD’s goal is to achieve Energy Efficiency equal to 15% of retail load over the
next 10-year period. On an annual basis, SMUD will achieve energy efficiency
savings of 1.5% of the average annual retail energy sales over the three-year
period ending with the current year.
To do this, SMUD will acquire as much cost effective and reliable energy
efficiency as feasible through programs that optimize value across all customers.
SMUD shall support additional energy efficiency acquisition by targeting one
percent (1%) of retail revenues for above market costs associated with
education, market transformation, and programs for hard to reach or higher cost
customer segments. The market value of energy efficiency will include
environmental attributes, local capacity value and other customer costs reduced
by an efficiency measure.

b)

Provide dependable renewable resources to meet 33% of SMUD’s retail sales by
2020, 44% by 2024, 52% by 2027, and 60% of its retail sales by 2030 and
thereafter, excluding additional renewable energy acquired for certain customer
programs.

c)

In meeting GHG reduction goals, SMUD shall emphasize local and regional
environmental benefits.

d)

SMUD will continue exploring additional opportunities to accelerate and reduce
carbon in our region beyond the GHG goals in this policy.

e)

Promote cost effective, clean distributed generation through SMUD programs.

Monitoring Method: GM Report
Frequency: Annual

