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6.0

AGRICULTURAL AND FOREST RESOURCES

6.1

AGRICULTURAL ENVIRONMENTAL SETTING

Solano County is a predominately suburban and rural area located between San
Francisco and Sacramento. The County covers approximately 906.4 square miles
(580,096 acres). Of the total 906.4 square miles, approximately 84.2 square miles
(53,888 acres) is water area (Solano County 2007). The total incorporated area in the
County is 81,678 acres, and the unincorporated area is approximately 494,437 acres.
Approximately 74 percent of the unincorporated land area in Solano County is used for
agriculture (Solano County 2008a). The total acreage of existing land uses in Solano
County is shown in Section 13.1, Land Use and Population, Table 13.1-2.
The Solano County General Plan also cites the 2006 Solano County Agricultural
Commissioner’s annual report, which states that of the 373,500 acres of land in
agricultural use, 360,562 acres are under agricultural production. Agricultural activities
within Solano County include irrigated agriculture, dry-land farming, and
grazing/pasture. The top five uses in terms of acreage include pasture and rangeland,
field crops, fruit and nuts, seed crops, and vegetable crops (Solano County 2008a).
However, the Solano County’s highest grossing product in 2008 is nursery products.
Other leading crops and livestock in 2008 were alfalfa, processing tomatoes, cattle and
calves, walnuts, milk, wine grapes, irrigated wheat, sunflower seeds, and corn (Solano
County Department of Agriculture 2008). Approximately $233 million in commodity sales
were generated by agriculture as an industry in 2006. For every dollar generated by
agriculture sales an estimated $0.58 is generated elsewhere in Solano County’s
economy. Therefore, agriculture’s total economic contribution is estimated at $360
million (Solano County 2008a). Major agriculture land uses (from 2006 data) are shown
in Table 6.1-1, below.
Table 6.1-1
Areas within Solano County in Agricultural Production (2006)
Use Classification
Total Acres
Percent of Total
Pasture and Rangeland
202,826
56%
Field Crops

92,155

26%

Fruit and Nut Crops

19,072

5%

Seed Crops

13,283

4%

Vegetable Crops

12,236

3%

Nursery Stock

1,827

0.5%

Other

19,163

5.5%

Total

360,562

100%

Source: Solano County 2008a

The Montezuma Hills area is one of ten agricultural regions within the County. As such,
the area has been designated by the General Plan as agricultural land use (Solano
County 2008a) with lower quality soils most suitable for non-irrigated agricultural
production. Small grains, such as barley and oats, are the main crops in the Montezuma
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Hills, and sheep are the primary livestock (Solano County 2008a). The General Plan
includes provisions for multiple uses of agricultural lands and states: “Agricultural lands
within the county are particularly appropriate for wind harvesting as turbines generally
do not interfere with daily agricultural operations and can provide additional revenue on
these properties.” Therefore, wind energy development is advocated (by use permit) on
agricultural lands within the Montezuma Hills agricultural region of Solano County.
The Project area lies within this agricultural land use designation in an area zoned as
Exclusive Agricultural (A-160) (Solano County Planning Division 2008) with minimum lot
size of 160 acres (Solano County 2008a). However, the Project area does not include
Prime Farmland, Farmland of Statewide Importance, Unique Farmland, or Farmland of
Local Importance, as defined by the California Department of Conservation (CDC)
Farmland Mapping and Monitoring Program, which rates lands according to agricultural
potential (CDC 2006). The CDC maps the Project area as exclusively Grazing Land.
Soil types found within the Project area are primarily those of the Altamont and Diablo
series (see Chapter 10, Geologic Resources), which are not associated with Important
Farmland.
Loss of farmlands to urban development is a concern throughout the State of California.
The California Farmland Conversion Report (2004-2006) shows that Solano County is
one of the most rapidly urbanizing counties in the state, with 911 new urban acres,
although farmlands are still being lost locally to other uses. Regionally within California,
the San Francisco Bay area has experienced the slowest urbanization of the four major
urban regions, and the San Francisco Bay region ranks fourth of the seven California
regions for urbanization rates. Solano County is also noted as having lost 3,137 acres of
irrigated farmland. Overall, loss of farmlands to urban and other development pressures
in Solano County is occurring at a moderate rate in terms of statewide trends (CDC
2008).
As proposed, 16 of the 32 parcels that compose the Project site where turbines and
associated facilities would be installed are under Williamson Act contracts. A principal
purpose of the Williamson Act is to preserve agricultural lands from conversion to
residential, industrial, or other non-agricultural or non-compatible uses (see Section 6.3,
Regulatory Setting, for additional discussion of the Williamson Act).
6.2

FOREST RESOURCE ENVIRONMENTAL SETTING

The Project area is exclusively comprised of developed agricultural lands bordered in
some places by marsh and open water. Trees are scarce and consist almost entirely of
cultivated exotic tree species planted around farmsteads. Small tree groupings or single
riparian trees border some wetlands. The region may have supported limited oak
woodlands prior to its development for agriculture. Neither the CDC nor the Solano
County General Plan document the current existence of forest or woodland resources
within the vicinity of the Montezuma Hills (CDC 2006; Solano County 2008a).
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6.3

REGULATORY SETTING

State
Williamson Act (California Land Conservation Act of 1965)
The Williamson Act allows county governments to enter into contracts with private
landowners who agree to restrict parcels of land to agricultural uses or uses compatible
with agriculture for at least ten years. In return, landowners receive property tax
assessments that are much lower than normal because they are based upon income
derived from farming and open space uses as opposed to full market value of the
property. The Williamson Act includes the following (found in the California Government
Code):
Section 51238(a)(1) Notwithstanding any determination of compatible uses by
the county or city pursuant to this article, unless the board or council after notice
and hearing makes a finding to the contrary, the erection, construction, alteration,
or maintenance of gas, electric, water, communication, or agricultural laborer
housing facilities are hereby determined to be compatible uses within any
agricultural preserve.
Wind energy facilities are “electric facilities” within the meaning of Section 51238 and
therefore have been deemed to be compatible uses by the statute. Solano County has
also independently determined that wind facilities are compatible uses on Williamson
Act land (Solano County 2008b).
In addition to the Williamson Act, the CDC administers the Farmland Mapping and
Monitoring Program to rate lands by agricultural potential. The first three categories in
descending order of potential are Prime Farmland, Farmland of State Importance, and
Unique Farmland; these are collectively classified as Important Farmland. No lands in
the Project area are classified as Important Farmland under this rating system.
Forest and Timberland
The California Department of Fire and Forestry (CDFF) published the Fire and
Resource Assessment Program (FRAP) report to assess the amount and extent of
California’s forests and rangelands, analyze their conditions and identify alternative
management and policy guidelines with an eye toward sustainable forest management
practices (CDFF 2003a). As part of FRAP, the CDFF produced maps showing both the
land cover and landscape management areas for the State of California. According to
FRAP Land Cover mapping, no designated woodlands or forests are present in the
project area (CDFF 2003b).
Timberland Productivity Zones
The Timberland Productivity Act of 1982 requires counties and cities in California with
productive timberland to establish timberland productivity zones (TPZ) to prevent the
conversion of these lands to other land uses. There are no TPZs in the vicinity of the
Project area.
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Resource Management Plan for the Primary Zone of the Delta
The Delta Protection Act of 1992 (Public Resources Code Section 29760 et seq.)
requires the Delta Protection Commission to prepare, adopt, and maintain a
comprehensive long-term resource management plan for land uses within the Primary
Zone. The Primary Zone of the Sacramento-San Joaquin Delta includes approximately
500,000 acres of waterways, levees, and farmed lands extending over portions of five
counties, including Solano and Contra Costa counties. The goals of the Plan are to
“protect, maintain, and where possible, enhance and restore the overall quality of the
Delta environment,” including agricultural lands. With respect to agricultural resources,
the Plan’s goal is to support the long-term viability of commercial agriculture and
discourage inappropriate development of agricultural lands (Delta Protection
Commission 2002). The nearest Project boundary is located 1.7 miles from the Primary
Zone of the Sacramento-San Joaquin Delta.
Local
Solano County
Solano County has established long-term policies for protecting agricultural lands, as
outlined below.
Solano County General Plan
The Land Use Chapter of the General Plan designates the Project area and adjacent
lands as Agriculture. And, the Agriculture Chapter of the General Plan further
designates the Project area as part of the Montezuma Hills, which is one of 10
agricultural regions in the County. The agricultural regions are defined by geographic
areas that have similar agricultural characteristics such as soil types and farming
practices. The Montezuma Hills region is generally composed of grazing land and
cropland with a minimum lot size of 160 acres. A crop rotation system is in place that
includes grazing sheep on the hillsides, growing small grains such as oats and barley,
and a fallow period. Crop yields and farm gate sales values specific to the Project area
are not available in the 2008 Solano County Crop and Livestock Report. The 58,035acre region is also used for energy production, which allows landowners to supplement
their incomes through productive gas wells and wind turbines (Solano County 2008a).
The General Plan sets forth several policies relevant to development activities affecting
agricultural designated lands, including:


AG.P-1: Ensure that agricultural parcels are maintained at a sufficient
minimum parcel size so as to remain a farmable unit.



AG.P-4: Require farmland conversion mitigation for either of the following
actions: a) a General Plan amendment that changes the designation of any
land from an agricultural to a nonagricultural use or b) an application for a
development permit that changes the use of land from production agriculture
to a nonagricultural use, regardless of the General Plan designation.
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AG.P-28: Recognize that agriculture is to be the predominant land use in the
Dixon Ridge, Elmira and Maine Prairie, Montezuma Hills, Ryer Island, and
Winters regions. These are agricultural areas where preservation efforts
should be focused and conflicting land uses avoided.

These policies suggest preserving essential agricultural lands by protecting them from
urbanization and preventing conflicting land uses from occurring within essential
agricultural areas. Policy AG.P-4, directs the County to require farmland conversion
mitigation for development permits that change the use of land from production
agriculture to nonagricultural use; however, as further discussed in this section, this is
not applicable to the Project. Page RS-53, of the General Plan states, “… Agricultural
lands within the county are particularly appropriate for wind harvesting as turbines
generally do not interfere with daily agricultural operations and can provide additional
revenue on these properties.”
The Public Facilities and Services Chapter of the General Plan also set policies for
placement of utility cables through agricultural lands. According to Policy PF.P-50, all
transmission lines should be located, designed, and constructed in a manner that
minimizes disruption of natural vegetation, agricultural activities, scenic areas, and
avoids unnecessary scarring of hill areas (Solano County 2008a).
In 2008, Solano County adopted new rules and regulations governing agricultural
preserves and land conservation contracts, which, in part, clarified the compatibility of
commercial wind development on lands under control of the Williamson Act. In
particular, the new regulations identify commercial wind turbine generators as a
compatible Communications and Infrastructure land use on prime and non-prime
agricultural lands. The lands within the Project area are non-prime agricultural lands.
Solano County Zoning Ordinance
All of the land in the Project area is zoned Exclusive Agriculture (A-160), according to
the Solano County Zoning Ordinance, which allows construction and operation of
commercial wind turbines, with a Use Permit. Conditions for wind energy development
are related to general land use, not specifically agricultural uses. Additional details
regarding regulations for commercial wind turbines contained in Solano County Zoning
Code Section 28.50 (b)(4) is discussed in Section 13.2.3 of Chapter 13, Land Use and
Population. Given the height and dispersed nature of the Project facilities, existing
agricultural uses are expected to continue in the Project area in conjunction with wind
energy generation.
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6.4

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts on
agriculture related to construction and operation. The Shiloh III Wind Energy Project
may be considered to have an impact on agriculture if it would:

6.5



Convert Prime, Unique Farmland, or Farmland of Statewide Importance to
non-agricultural uses;



Conflict with existing zoning for agricultural use, or a Williamson Act contract;



Conflict with existing zoning for, or cause rezoning of, forest land, timberland,
or timberland zoned Timberland Production;



Result in the loss of forest land or conversion of forest land to non-forest use;



Involve other changes in the existing environment, which, due to their
location, could individually or cumulatively result in loss of Farmland to nonagricultural use or conversion of forest land to non-forest use;



Permanently exclude a substantial portion of land from agricultural or forest
use following construction and decommissioning;



Cause substantial soil erosion or the loss of topsoil;



Significantly impair the productivity of or land use in adjacent agricultural or
forested areas;



Introduce or cause a substantial increase in pests and/or diseases in nearby
agricultural or forested areas.

IMPACT ANALYSIS AND MITIGATION

Due to the absence of forest lands, woodlands, or timberlands in the Project area or
vicinity, no impacts or mitigation will be discussed for these resources. In addition, since
the Project does not involve the introduction of new plants or animals there would be no
impacts or mitigation related to increases in pests or diseases in nearby agricultural or
forested areas.
Impact AG-1: Potential Conflict with Williamson Act Contracts in the Project Area
As discussed in Section 6.1, the majority of the parcels in the Project area are subject to
Williamson Act contracts and would be affected by implementation of the Project. Under
the Williamson Act, the County is authorized to approve compatible uses of non-prime
land if the use will not significantly alter or degrade the long-term productivity of
agricultural lands in the Project area or adjacent areas or remove a significant amount
of land from agricultural or open land uses or otherwise degrade or impair current and
future agricultural activities. As described in Impact AG-2, the Project would not
permanently remove a significant amount of land from agricultural use or affect the longterm productivity in the Project area or in Solano County as a whole. Given the height
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and dispersed nature of the Project facilities, existing agricultural uses are expected to
continue in the Project area in conjunction with wind energy generation.
One of the primary purposes of the Williamson Act is to preserve agricultural lands from
conversion to residential, industrial, or other non-agricultural or non-compatible uses.
This is accomplished by the Project as it would, in essence, preserve continued use of
the area for dry-land farming and deter large-scale conversion of agricultural land in the
Project area into residential subdivisions or other non-compatible land uses. Solano
County has designated the Montezuma Hills as suitable for wind development and
determined that wind development is compatible with surrounding land uses, including
agricultural lands under Williamson Act contracts. This is further supported by the
County’s rules and regulations governing agricultural preserves and land conservation
contracts, adopted in 2008, which, in part, clarified the compatibility of commercial wind
development on lands under control of the Williamson Act. In particular, the adopted
regulations identify commercial wind turbines as a compatible Communications and
Infrastructure land use on prime and non-prime agricultural lands. The lands within the
Project area are non-prime agricultural lands.
This impact is considered less than significant, and no mitigation is required.
Impact AG-2: Conversion of Lands to Non-Agricultural Use in the Project Area
The greatest area of agricultural land that would be permanently converted to nonagricultural use due to the installation of Project infrastructure (i.e., turbine foundations
for 59 turbines, access roads, substation, and meteorological towers) would be
approximately 42 acres. The existing off-site Shiloh II O&M building would be utilized for
the Project and therefore would not contribute to the conversion of land to nonagricultural use. The following approximate land areas would be permanently required
based on the construction of 59 turbines:


30 acres for construction and long-term use of approximately 17 miles of
access roads (15 new roads) that would be 15 feet wide (during construction
roads would be wider, as discussed in Impact AG-3, but the road edges
would be reduced and restored to 15 feet after construction);



11 acres for the turbine pads/foundations for ongoing operation and
maintenance activities;



0.57 acres for construction of the Shiloh III Substation (same area for either
Option 1 or Option 2 Substation; and



0.25 acres for three meteorological towers.

Additionally, the Project would involve the installation of overhead power lines to
transmit power from the new Shiloh III Substation to the existing PG&E 230-kV gen-tie
line. Substation Option 1 would include installation of two towers to support 350 feet of
overhead transmission line from the substation to the existing PG&E 230-kV gen-tie
line. Substation Option 2 would include installation of eight towers to support a quarter-
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mile of overhead transmission line from the substation to the existing PG&E 230-kV
gen-tie line.
The power collection system would be installed underground and associated temporary
land area impacts are discussed in Impact AG-3. The foundations of the towers would
permanently impact approximately 11 acres, and the area of disturbance is expected to
be approximately 1 acre for either substation option, which would not be a significant
amount of agricultural land permanently impacted.
As described above, the approximate acreage of land that would be permanently
converted to non-agricultural use is approximately 42 acres, which is less than
1 percent of the approximate 4,500-acre Project area. Hence, current agricultural and
grazing activities in the remaining approximately 99 percent of the Project area could
continue after construction. Furthermore, none of this land is Prime Farmland, Farmland
of Statewide Importance, or Unique Farmland. The loss of agricultural land would be
approximately 0.01 percent of the total land dedicated to agricultural use (373,500
acres) in Solano County.
Considering the small percentage of land being converted to non-agricultural use and
that it is not Prime Farmland, Farmland of Statewide Importance, or Unique Farmland,
this impact is considered to be less than significant, and mitigation is not required.
Impact AG-3: Temporary Impacts on Agricultural Lands During Construction
In addition to the above permanent impact on agricultural land, construction of the
Project would result in the additional, temporary loss of acreage from agricultural use
during the 6- to 9-month construction period. Total additional temporary disturbance to
agricultural land during construction would affect approximately 74 acres. Specifically,
the following approximate additional acreages would be temporarily disturbed based on
the construction of 59 turbines:


An additional 38 acres for access roads due to an additional 20 feet that
would be graded to provide for 35-foot-wide roads during construction (as
opposed to a permanent 15-foot width) to accommodate equipment and
vehicle travel (total disturbance for access roads, including temporary and
permanent disturbance, would therefore be approximately 68 acres);



An additional 7 acres for the wind turbine crane pads (total disturbance for
turbine crane pads and towers would therefore be 18 acres);



7 acres for temporary storage and construction staging;



An additional 0.5 acres for construction of the Shiloh III Substation (total
disturbance for the substation would therefore be 1.07 acres). Acreages
would be the same for either Substation Option 1 or Substation Option 2
locations;



21 acres for burying up to approximately 23.8 miles of underground lines; and
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An additional 0.75 acre for three meteorological towers (total disturbance for
meteorological towers would therefore be 1 acre).

If the Substation Option 1 is selected, a small area at the base of one new tower (to be
installed to facilitate the connection to the existing PG&E 230-kV gen-tie line) may need
to be graded. This would provide a level work area for needed construction equipment.
The total temporary impact area, however, is expected to be well below 1 acre and
therefore would not significantly affect the area of land impacted. If Substation Option 2
is selected, work areas would be needed to install eight towers for connection to the
existing PG&E 230-kV gen-tie line. The installed overhead line would require one road
crossing over Olsen Road. The total temporary impact area is expected to be
approximately 1.2 acres over 0.25 miles and therefore would not significantly affect the
area of land impacted.
Therefore, the total disturbed area during construction of 59 turbines, including both
temporary and permanent areas of disturbance, would be approximately 116 acres,
which is approximately 2.6 percent of the 4,500-acre Project area. (This calculation
assumes the two substation options would result in the same amount of land
disturbance. None of the land that would be temporarily impacted is Prime Farmland,
Farmland of Statewide Importance, or Unique Farmland. Land impacts are greater
during construction because additional work areas are needed to facilitate equipment
access and facility installation. For example, access roads must be graded wide enough
to accommodate large equipment during construction but would be reduced after
construction to a width large enough to accommodate smaller trucks used during
maintenance and operations.
Additional work areas would be required at the substation and staging areas for
equipment, and work areas larger then the final footprint (e.g., turbines, crane pads, and
transformers) would be needed to facilitate assembly of the wind turbines at each
turbine location. Additionally, the area where the underground electric lines would be
installed would be graded and excavated during construction but would be restored to
preconstruction conditions after installation. Following construction, all areas of
temporary disturbance would be returned to preconstruction conditions, and agricultural
activities could resume. Given the limited area of impact and that the area is not Prime
Farmland, Farmland of Statewide Importance, or Unique Farmland, this impact is
considered less than significant, and no mitigation is required.
In addition to temporary impacts on agricultural lands, overall agricultural and grazing
operations in the Project area would be temporarily impacted beyond just the immediate
land disturbance because equipment would be working in the area. However, activities
are not expected to occur throughout the whole Project area at the same time;
therefore, impacts on agricultural operations and grazing would be limited to varying
extents and times throughout the 6- to 9-month construction period.
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Impact AG-4: Temporary Impacts on Adjacent Agricultural Lands During
Construction
The Project could degrade production on adjacent agricultural lands through release of
potential air borne contaminants in the form of dust during construction activities.
Impacts on adjacent agricultural lands could also occur by accidental discharges of
hazardous materials. Equipment, vehicles, and personnel brought on-site could
inadvertently introduce non-native species or noxious weeds with the potential to
negatively impact farming operations and production during the construction and
operation phases of the Project.
Implementation of the dust control and spill prevention protocols discussed in Chapter
7, Air Quality and Greenhouse Gases, and Chapter 11, Hazardous Materials, would
reduce potential impacts on adjacent properties during construction. For example, water
trucks equipped with fine spray nozzles would control fugitive dust emissions at the
construction site during earthmoving operations. Given that impacts would be largely
confined to the Project area and that temporary impacts would be short-term in duration,
with the implementation of Mitigation Measures AIR-2 (Fugitive Dust Controls), HAZ-1a
(Proper Use and Storage of Materials), and HAZ-1b (Waste Management Plan) this
impact would be reduced to less than significant.
Impact AG-5: Soil Erosion, Soil Loss, and Decrease in Soil Productivity
Ground-disturbing construction activities in the Project area could result in the loss of
soils and impacts on soils that could reduce productivity and affect agricultural and
grazing operations. As described in Chapter 10, Geologic Resources, and Chapter 12,
Hydrology and Water Quality, disturbed soils are more susceptible to the erosive forces
of water and wind and can be dislodged and carried away from their initial location,
potentially impacting soil coverage, productivity, adjacent uses, and nearby sensitive
areas (i.e., water bodies).
Ground-disturbing and earthmoving activities could also result in mixing fertile topsoil
and less fertile subsurface soils, which could also affect land productivity. The use of
heavy equipment could also result in rutting, which may also cause mixing of topsoil and
subsoil, especially under excessively wet conditions. Inadequate compaction of material
backfilled (restored) into trenches and other excavated areas could result in soil
subsidence and alter drainage patterns, while severe overcompaction could impede
vegetation growth due to restricted movement of air and water in the soil.
This impact is considered potentially significant; however, Mitigation Measures GEO-3,
WQ-2, and BIO-3 would reduce this impact. In Mitigation Measure GEO-3, salvaging
topsoil in all areas disturbed by Shiloh III Wind Energy Project activities and reusing the
topsoil during restoration would mitigate potential disturbances to topsoil and prevent
soil loss. Developing and implementing a project-specific Stormwater Pollution
Prevention Plan (SWPPP) per Mitigation Measure WQ-2 would also salvage topsoil and
prevent soil erosion and loss. Finally, Mitigation Measure BIO-3 would require the
Applicant to use erosion control measures implemented in upland areas adjacent to
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wetlands, streams, drainages, swales, and other low-lying areas that may drain to
nearby wetlands or the Sacramento River. Thus, with the implementation of mitigation
measures GEO-3, WQ-2, and BIO-3, the potential for soil erosion, loss, and decrease in
productivity would be reduced to less than significant.
Impact AG-6: Impediments to the Resumption of Agricultural Use
Project activities could result in spills, loss of topsoil, compaction issues, and other
potential construction, operation, and maintenance activity impacts that could damage
affected lands and impede resumption of agriculture or grazing on those lands after
decommissioning. Decommissioning the Project would require removal of the wind
turbine nacelles, blades, towers, foundations, cables, and other facilities to a depth of 3
feet below grade; removal of Project roads; and restoration of disturbed lands. This
impact is potentially significant; however, Mitigation Measures HAZ-1a, HAZ-1b, and
HAZ-2 would reduce this impact. In Mitigation Measure HAZ-1a, the preparation and
implementation of a Hazardous Materials Emergency Response Plan (Business Plan)
and a Spill Prevention Control and Countermeasure (SPCC) Plan would help avoid
spills and minimize impacts on agricultural land in the event of a spill. Likewise,
Mitigation Measure HAZ-1b, the preparation and implantation of a Waste Management
Plan, would describe the storage, transportation, and handling of wastes, which would
mitigate potential damage to lands used for agriculture. Mitigation Measure HAZ-2
requires the preparation and implementation of a written plan to specify proper handling,
reporting, and disposal procedures in the event that hazardous materials are
encountered unexpectedly during construction. With the implementation of additional
Mitigation Measure AG-6, the land used for the Project would be resumed for
agricultural use after decommissioning, thus reducing this impact to less than
significant.
Mitigation Measure AG-6: Prevent Pollution and Restore Disturbed Areas after
Decommissioning of the Project
To ensure resumption of agricultural use after decommissioning, Solano County shall,
at its discretion, compare the Project area after decommissioning with the baseline
conditions established in this Draft EIR, and, based on this assessment, the Applicant
shall take any additional actions required by Solano County to restore the area to
preconstruction conditions.
6.6
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7.0

AIR QUALITY AND GREENHOUSE GASES

This chapter describes the air quality issues associated the Shiloh III Wind Energy
Project. Climate change and the emissions of greenhouse gases (GHGs) from Project
activities are also addressed in this chapter. This chapter includes a description of
existing ambient air quality conditions, a discussion of air pollutant emissions associated
Project construction and ongoing operational activities, and a summary of the applicable
major federal, state, and local air quality regulations. Potential impacts on ambient air
quality and climate change due to air pollutant emissions from the Project are identified
and discussed. This section also summarizes the mitigation measures to be
implemented to address these impacts.
7.1

REGULATORY SETTING

Federal
The Clean Air Act (CAA) establishes the United States Environmental Protection
Agency’s (EPA’s) responsibilities to protect and improve the nation's air quality. EPA
oversees the implementation of federal programs for setting air quality standards,
permitting new and modified stationary sources, controlling toxic air contaminants, and
reducing emissions from motor vehicles and other mobile sources. The EPA also
requires that each state prepare and submit a State Implementation Plan (SIP) for
review. The SIP consists of background information, rules, technical documentation,
and agreements that an individual state will use to clean up polluted areas and to attain
compliance with ambient air quality standards within federally-imposed deadlines. The
plans and rules associated with them are enforced by the state and local agencies but
are also federally enforceable.
State
The California Clean Air Act outlines a statewide air pollution control program in
California. The California Air Resources Board (CARB) is the primary administrator of
the California Clean Air Act and is responsible for enforcing air pollution regulations in
California. CARB’s main responsibilities are to develop, adopt, implement, and enforce
the state’s motor vehicle pollution control program; administer and coordinate the state's
air pollution research program; adopt and update the state's ambient air quality
standards; review the operations of the local air pollution control districts; and review
and coordinate the state’s SIP for achieving federal ambient air quality standards.
The SIP for demonstrating attainment of the 1997 federal 8-hour ozone standard was
adopted by CARB and the local air districts in California and submitted to the EPA in
1997. In August 2009, CARB submitted SIP revisions to EPA to account for emission
reductions from the regulations adopted in 2007 and 2008, including a commitment for
emission reductions in the Sacramento area.
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California has also recently sought to address climate change and the emission of
GHGs. In 2005, California Governor Arnold Schwarzenegger issued Executive Order
S-3-05, establishing statewide GHG emission reduction targets of 2000 levels by 2010,
1990 levels by 2020, and 80 percent below 1990 levels by 2050. In 2006, Governor
Schwarzenegger signed Assembly Bill (AB) 32, the Global Warming Solutions Act,
which capped the state’s GHG emissions at 1990 levels by 2020. This is the first
statewide program in the country to mandate an economy-wide emissions cap that
includes enforceable penalties. The Climate Change Scoping Plan, approved by CARB
in 2008 to fulfill AB 32, is the state’s roadmap to reach GHG reduction goals. The plan
outlines a number of key strategies to reduce GHG emissions. The measures in the
Scoping Plan will be in effect by 2012 and include a number of discrete early action
measures to reduce GHG emissions. A summary of relevant GHG legislation in
California is presented below:
AB 4420 (1988). This bill directed the California Energy Commission (CEC), in
consultation with CARB and other agencies, to study and report on how global
warming trends may affect California’s energy supply and demand, economy,
environment, agriculture, and water supplies.
AB 1493 (2002). This bill requires CARB to develop and adopt regulations that
achieve the maximum feasible and cost-effective reduction of greenhouse gases
from motor vehicles.
AB 32 (2006). This bill requires statewide GHG emissions be reduced to 1990
levels by 2020. Reductions to be accomplished via enforceable statewide cap on
GHGs are to be phased in starting in 2012. The bill directs CARB to develop and
implement regulations to reduce statewide emissions from stationary sources and
specifies that regulations adopted in response to AB 1493 be used to address GHG
emissions from vehicles. Requires CARB adopt a quantified cap on GHG emissions
representing 1990 emissions levels. The bill includes guidance to institute emissions
reductions in an economically efficient manner and conditions to ensure that
businesses and consumers are not unfairly affected by the reductions.
Senate Bill (SB) 1368 (2007). This bill, a companion bill to AB 32, requires the
California Public Utilities Commission (CPUC) to establish GHG emission
performance standards for investor- and publicly-owned electrical generation
facilities. This bill also requires that all electricity provided to California, including
imported, be generated by plants conforming to standards set by CPUC and CEC.
SB 97 (2007). This bill directed the Governor’s Office of Planning and Research to
develop proposed CEQA Guidelines by July 1, 2009, and adopt guidelines by
January 1, 2010.
SB 375 (2008). This bill requires coordination between transportation planning and
land use planning. The bill directs CARB to develop regional GHG emission
reduction targets to be achieved from automobile and light truck sectors by 2020 and
2035. CARB is to work with California’s 18 metropolitan planning organizations to
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align their regional transportation, housing and land use plans and prepare a
“sustainable communities strategy” to reduce vehicle miles traveled in their
respective communities.
Pursuant to SB 97, the State adopted new CEQA Guidelines concerning GHG
emissions on March 18, 2010. Generally, the new guidelines amended the CEQA
Guidelines for impact analysis on the topic of GHG emissions, specifying in several
instances, for example, that determinations on GHG emissions must be supported by
substantial evidence, as with other CEQA determinations. The new guidelines do not
propose a particular threshold of significance to be applied in determining whether a
project’s contribution to global climate change is significant. Rather, they provide
guidance on determining the significance of impacts resulting from a project’s GHG
emissions as well as appropriate mitigation measures (i.e., Sections 15064.4 and
15126.4). The new guidelines indicate that lead agencies have discretion to determine
which type of methodology to use to evaluate GHG emissions, given that such
methodologies are evolving (i.e., Section 15064.4).
Local
Since air pollution is a regional problem, California is divided into 15 air quality basins
based on geographic and meteorological features. Air quality management within these
basins is administered by one or more local air districts. These air districts are required
to develop local air quality/pollutant regulations and prepare air quality plans that set
goals and measures for achieving attainment with ambient air quality standards. The
districts also develop emission inventories, collect air monitoring data, and perform
dispersion modeling simulations to establish strategies to reduce emissions and
improve air quality. Local air regulations and air quality plans include measures to
reduce air pollutant emissions from industrial facilities, commercial processes, motor
vehicles, and other sources.
The Project would be located in a part of Solano County that is divided into two different
air basins. The majority of Project would be located within the Sacramento Valley Air
Basin under the jurisdiction the Yolo-Solano Air Quality Management District
(YSAQMD). A smaller section of the Project (i.e., west of Olsen Road) would be located
within the San Francisco Bay Area Air Basin under the jurisdiction of the Bay Area Air
Quality Management District (BAAQMD).
Yolo-Solano Air Quality Management District
YSAQMD developed the Handbook for Assessing and Mitigating Air Quality Impacts
(YSAQMD 2007) as an advisory document for lead agencies, consultants, and project
applicants with procedures for addressing air quality impacts in California Environmental
Quality Act (CEQA) documents. This handbook presents the YSAQMD’s recommended
thresholds of significance for air quality. Table 7.1-1 includes a summary of the Projectlevel thresholds of significance as established by YSAQMD for both construction and
operational impacts.
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Table 7.1-1

Thresholds of Significance for Criteria Pollutants of Concern
BAAQMD1

Pollutant

YSAQMD
Construction
and
OperationalRelated

Former Thresholds

ConstructionRelated

ROG

10 tons/year

-

NO x

10 tons/year

-

PM 10
(total)

80 lb/day

PM 10
(exhaust)

New Thresholds

OperationalRelated
80 lb/day
and 15
tons/year
80 lb/day
and 15
tons/year

ConstructionRelated

-

-

-

-

-

80 lb/day
and 15
tons/year

82 lb/day

PM 2.5
(exhaust)

-

-

-

54 lb/day

PM 10 /PM 2.5
(fugitive dust)

-

-

-

Best
Management
Practices

-

CO

Violation of a
CAAQS

-

Violation of a
CAAQS

-

Violation of a
CAAQS

54 lb/day

54 lb/day

OperationalRelated
54 lb/day
and 10
tons/year
54 lb/day
and 10
tons/year
82 lb/day
and 15
tons/year
54 lb/day
and 10
tons/year

While there are no specific thresholds associated with GHGs in its CEQA guidance
handbook, YSAQMD recommends at least a qualitative discussion of GHGs in air
quality analyses for sizeable projects.
YSAQMD Rule 2.3 – Ringlemann Chart. This rule requires visible emissions from an
emission source, including all (on-road and off-road) diesel-powered equipment, not
exceed 40% opacity for more than 3 minutes in any 1 hour.
Bay Area Air Quality Management District
BAAQMD published CEQA Guidelines – Assessing the Air Quality Impacts of Projects
and Plans (BAAQMD 1999) in December 1999. On June 2, 2010, BAAQMD approved
an update to its CEQA air quality guidelines (BAAQMD 2010a and 2010b). The update
includes revisions to significance thresholds, assessment methodologies, and mitigation
strategies for criteria pollutants, air toxics, odors, and GHG emissions. The purpose of
these guidelines is to assist lead agencies, as well as consultants, project applicants,
and other interested parties, in evaluating potential air quality impacts of projects and
plans proposed in the San Francisco Bay Area. Table 7.1-1 includes a summary of
former and new BAAQMD thresholds of significance for both construction and
operational activities.
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One of BAAQMD’s objectives in updating the current CEQA Guidelines is to identify
appropriate GHG significance thresholds, analytical methodologies, and mitigation
measures to ensure new land use development meets its fair share of the emission
reductions needed to address the cumulative environmental impact from GHG
emissions. The new BAAQMD CEQA Guidelines identify a threshold of significance of
1,100 metric tons per year (MT/yr) of carbon dioxide (CO 2 )-equivalent (CO 2 e) for landuse development projects. The guidance does not have GHG significance threshold for
construction, but BAAQMD recommends that GHG emissions from construction be
quantified and disclosed; a determination on the significance of these GHG emission be
made in relation to meeting AB 32 GHG reduction goals; and best management
practices be incorporated to reduce GHG emissions during construction, as feasible and
applicable.
Solano County
In addition to the air quality rules and regulations established by YSAQMD and
BAAQMD, Solano County has addressed climate change in its General Plan. As part of
the Public Health and Safety Chapter of its General Plan, Program HS.I-73 calls for the
County to develop and adopt a climate action plan. The Climate Action Plan is to have
two primary objectives: (1) reduce total GHG emissions in the County to 20 percent
below 1990 levels by 2020; and (2) create adaptation strategies to address the impacts
of climate change on the County such as sea level rise, increased risk of flooding,
diminished water supplies, public health, and local agricultural-based economy. Further,
the General Plan Public Health and Safety Chapter lists several “Climate Change
Related Policies and Programs” with regard to Renewable Energy, including Regulation
RS.1.58, which calls for protection of the viability of renewable energy generation within
the County by protecting high-value wind energy sites and facilitating development of
renewable energy by providing a streamlined permitting process for such projects.
7.2

ENVIRONMENTAL SETTING

7.2.1 Climate
The climate of the Project area is influenced by the cool air that flows from the Pacific
Ocean and San Francisco Bay through the Carquinez Strait to lower areas in Solano
County, where it mixes with warm air in the Sacramento Valley. The difference in
temperatures and atmospheric surface pressure circulation results in high wind speeds
in the Montezuma Hills, creating the winds that led to the establishment of the wind
resource area. In addition to strong winds, the climatic transition also creates dry
summers and rainy winters. Average temperatures recorded at Rio Vista range from
lows of 37º Fahrenheit (F) to 44º F and highs of 53º F to 65º F from November to March,
and lows of 47º F to 58º F and highs of 71º F to 91º F from April to October. When
temperatures are highest, precipitation is lowest, averaging 0.3 inch in July and August.
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7.2.2 Existing Air Quality
Air quality is assessed by measuring ambient concentrations of criteria pollutants.
Pursuant to the CAA, EPA has established National Ambient Air Quality Standards
(NAAQS) for seven criteria air pollutants. Primary standards are set to protect public
health, including the health of “sensitive” populations such as asthmatics, children, and
the elderly. Secondary standards are set to protect public welfare, including protection
against decreased visibility, damage to animals, crops, vegetation, and buildings. The
seven criteria air pollutants for which NAAQS have been promulgated are:


sulfur dioxide (SO 2 );



nitrogen dioxide (NO 2 );



particulate matter with diameters less than or equal to 10 microns (PM 10 );



particulate matter with diameters less than or equal to 2.5 microns (PM 2.5 );



carbon monoxide (CO);



ozone; and



lead.

Ozone is not emitted directly from emission sources but is created at near-ground level
by a chemical reaction between oxides of nitrogen (NO x ) and reactive organic gases
(ROG) in the presence of sunlight. As a result, NO x and ROG are often referred to as
ozone precursors and are regulated as a means to prevent ground-level ozone
formation.
Under the California Clean Air Act, the State of California has established California
Ambient Air Quality Standards (CAAQS) for criteria pollutants, as well as ambient air
quality standards for sulfates, hydrogen sulfide (H 2 S), vinyl chloride, and visibilityreducing particulate matter. NAAQS and CAAQS are summarized in Table 7.2-1.
The EPA compares ambient air criteria pollutant measurements with NAAQS to assess
air quality in regions within the United States. Similarly, CARB compares air pollutant
measurements in California with CAAQS. Based on these comparisons, regions are
placed in one of the following categories:
Attainment – A region is “in attainment” if monitoring shows ambient concentrations
of a specific pollutant are less than or equal to NAAQS or CAAQS. In addition, an
area that has been re-designated from nonattainment to attainment is classified as a
“maintenance area” for 10 years to ensure that the air quality improvements are
sustained.
Nonattainment – If the NAAQS or CAAQS are exceeded for a pollutant, the region
is designated as nonattainment for that pollutant.
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Table 7.2-1

Summary of National and California Ambient Air Quality Standards
NAAQS
Pollutant
Averaging Time
CAAQS
Primary
Secondary
8-hour
9 ppm(a)
9 ppm
CO
(a)
1-hour
35 ppm
20 ppm

Lead

NO 2

3-month (rolling
average)

0.15 µg/m3

0.15 µg/m3

-

Quarterly/30-Day
Average

1.5 µg/m3

1.5 µg/m3

1.5 µg/m3

Annual

0.053 ppm

0.053 ppm

0.030 ppm

-

0.18 ppm

1-hour

(b)

0.100 ppm

(c)

Ozone

PM 10
PM 2.5

SO 2

(c)

0.075 ppm

0.075 ppm

(0.08 ppm(d))

(0.08 ppm(d))

1-hour

-

-

0.09 ppm

Annual

-

-

20 µg/m3

24-hour

150 µg/m3 (e)

150 µg/m3 (e)

50 µg/m3

Annual

15.0 µg/m3 (f)

15.0 µg/m3 (f)

12 µg/m3

24-hour

35 µg/m3 (g)

35 µg/m3 (g)

-

Annual

0.03 ppm

-

-

8-hour

24-hour

(a)

0.14 ppm

-

0.070 ppm

0.04 ppm
(a)

3-hour

-

0.5 ppm

-

1-hour

-

-

0.25 ppm

Sulfates

24-hour

-

-

25 µg/m3

H2S

1-hour

-

-

0.03 ppm

Vinyl chloride

24-hour

-

-

0.01 ppm

Visibility reducing
particles

8-hour

-

-

See footnote h.

Sources: 40 CFR Part 50; 17 CCR §§ 70200.
Key:
3
µg/m = micrograms per cubic meter
ppm = parts per million
Notes:
a Not to be exceeded more than once per year.
b. The 3-year average of the 98th percentile of the daily maximum 1-hour average.
c. To attain this standard, the 3-year average of the fourth highest daily maximum 8-hour average concentration
over year must not exceed the standard.
d. 1997 standard. The implementation rules for this standard will remain in place for implementation purposes as
EPA undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone
standard (0.075 ppm).
e. Not to be exceeded more than once per year on average over 3 years.
f. The 3-year average of the 98th percentile of 24-hour concentrations within an area must not exceed the
standard.
g. To attain this standard, the 3-year average of the 98th percentile must not exceed the standard.
h Extinction coefficient of 0.23 per km visibility of 10 miles or more due to particles when relative humidity is less
than 70 percent.
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Unclassified – An area is unclassified if the ambient air monitoring data are
incomplete and do not support a designation of attainment or nonattainment.
On April 15, 2004, the EPA designated areas in the United States that violated the
federal 8-hour ozone standard. As a result, each nonattainment area was assigned an
attainment deadline based on the severity of its ozone problem. EPA strengthened the
air quality standards for ground-level ozone in 2008. The designation process for the
2008 ground-level ozone standards has been extended by one year to March 2011. The
portion of the Sacramento Valley Air Basin (i.e., YSAQMD) where Project activities
would occur is currently designated as nonattainment for ozone (NAAQS and CAAQS),
PM 2.5 (NAAQS only), and PM 10 (CAAQS only). The portion of the San Francisco Bay
Air Basin (i.e., BAAQMD) where Project activities would occur is currently designated as
nonattainment for ozone and PM 2.5 (NAAQS and CAAQS) and PM 10 (CAAQS only).
These areas are designated as attainment and/or unclassified for all other pollutant
NAAQS and CAAQS. The air quality designations of areas of Project activity are
summarized in Table 7.2-2.
Table 7.2-2

Attainment Status of the Proposed Project Area
YSAQMDa

Pollutant
CO
Lead
NO 2
Ozone
PM 10
PM 2.5
SO 2
Sulfates
H2S
VRP

NAAQS
A/U
A
A/U
NA
U
NA
U
----

BAAQMDa
CAAQS
A
A
A
NA
NA
U
A
A
U
U

NAAQS
A/U
A
A/U
NA
U
NA
A
-

CAAQS
A
A
A
NA
NA
NA
A
A
U
U

Key:
A = attainment
A/U = attainment/unclassified
NA = nonattainment
U = unclassified
VRP = visibility reducing particles
Notes:
a Refers only to the portion of the air district where Project activities would occur.
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7.3

SIGNIFICANCE CRITERIA

Air Quality
The criteria listed below were considered in the evaluation of potential impacts on air
quality related to construction and operation. The Shiloh III Wind Energy Project may be
considered to have an impact on air quality if it would:


Conflict with or obstruct implementation of an applicable air quality plan;



Violate any air quality standard or contribute substantially to an existing or
projected air quality violation;



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 (including releasing emissions which exceed
quantitative thresholds for ozone precursors);



Expose sensitive receptors to substantial pollutant concentrations; or



Create objectionable odors affecting a substantial number of people.

Climate Change / Greenhouse Gases (GHGs)
The criteria listed below were considered in the evaluation of potential impacts due to
climate change and GHG emissions related to construction and operation. The Shiloh III
Wind Energy Project may be considered to have an impact 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 the emissions of GHGs.

These criteria are consistent with amendments to the CEQA Guidelines, to address
GHG emissions, effective March 18, 2010. Applicable sections of the amendments
stipulate a lead agency make a “good-faith effort, based to the extent possible on
scientific and factual data, to describe, calculate or estimate the amount of GHG
emissions resulting from a project.” The agency may use a quantitative or qualitative
analysis. The guidelines provide a list of factors to be considered in assessing the
significance of the impact from GHG emissions including increases or reductions in
GHG caused by the Project, the applicable thresholds, and the Project’s compliance
with local, regional, or statewide GHG reduction plans. A statement of overriding
considerations may consider the region-wide or statewide environmental benefits.
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7.4

IMPACT ANALYSIS AND MITIGATION

The Project has the potential for short-term air quality impacts due to construction and
long-term air quality impacts due to ongoing operation and maintenance of the
proposed turbines and other facilities.
Impact AIR-1: Short-term Increase in Emissions of Regulated Pollutants
Construction should take approximately 6 to 9 months. No phasing is anticipated.
Project construction would include site preparation and foundation construction, turbine
delivery and installation, and electrical trenching. These activities could occur either
simultaneously or at different times. Air pollutant emissions would be generated during
various activities associated with these construction activities. Air pollutants would be
emitted from engine exhaust of diesel and gasoline-fueled on-site construction
equipment and on-road vehicles (i.e., delivery trucks and worker vehicles). On-site
earthmoving activities and vehicle travel on local/access roads would also generate
fugitive dust.
Although the overall Project area would be approximately 4,500 acres, the total area to
be disturbed during construction, including construction of foundations, access roads,
underground electrical trenches, substation, and other facilities, would be approximately
116 acres. However, it is anticipated that only about a maximum of 20 acres would be
disturbed on any given day.
Sensitive receptor areas are locations where individuals or groups of individuals are
particularly vulnerable to reductions in ambient air quality. Typical sensitive receptors
include hospitals, convalescence centers, schools, and residences. The sensitive
receptors in or near the Project area are residences on agricultural properties. Based on
the conceptual turbine locations proposed at the time of this Draft EIR, only three
residences would be located less than 1,000 feet from a turbine location, with the
minimum distance from a residence to a turbine location of approximately 820 feet. The
locations of sensitive receptors in the vicinity of the Project are discussed in Chapter 14,
Noise, and Chapter 15, Land Use and Population.
Daily and total air pollutant emissions were estimated for construction using emission
factors from the Sacramento Metropolitan Air Quality Management District (SMAQMD)
roadway construction model and from EPA. A summary of estimated daily emissions for
each construction phase is presented in Table 7.4-1. A summary of estimated total
emissions for each construction phase is presented in Table 7.4-2. A detailed summary
of emission calculations is provided in Appendix B. Based on these calculations, vehicle
and equipment emissions during construction of the Project would exceed emission
thresholds for NO x established for the YSAQMD and BAAQMD. While constructionrelated emissions of NO x would be short-term (limited to the construction period) and
localized, this impact is considered significant.
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Table 7.4-1

Pollutant

Estimated Daily Construction Emissions
Daily Emissions (lb/day)
Turbine
Foundation
Installation
and
Site
Construction
Electrical
/ Electrical
Delivery
Preparation
Trenching

On-Site
Fugitive
Dust - All
Activities

TOTAL

ROG

8.5

13

18

5.6

-

45

NO x

55

36

104

26

-

221

25

58

49

20

226

368

2.4

1.5

4.3

1.2

-

9.3

2.4

1.4

4.3

1.1

-

9.3

13

56

46

19

226

359

1.3

5.7

4.6

1.9

47

61

39

108

107

38

-

292

On-Site
Fugitive
Dust - All
Activities

TOTAL

PM 10
(total)
PM 10
(exhaust)
PM 2.5
(exhaust)
PM 10
(fugitive
dust)
PM 2.5
(fugitive
dust)
CO

Table 7.4-2

Pollutant

Estimated Total Construction Emissions
Total Emissions (tons)
Turbine
Installation
Foundation
Construction
and
Site
Electrical
Preparation
/ Electrical
Delivery
Trenching

ROG

0.07

0.58

0.36

0.20

-

1.2

NO x

0.45

1.3

1.5

0.90

-

4.2

0.12

2.7

1.5

0.7

14

18

0.02

0.05

0.06

0.04

-

0.17

0.02

0.05

0.06

0.04

-

0.17

0.11

2.7

1.4

0.70

14

18

0.01

0.27

0.14

0.07

2.8

3.3

0.33

5.0

2.6

1.4

-

9.3

PM 10
(total)
PM 10
(exhaust)
PM 2.5
(exhaust)
PM 10
(fugitive
dust)
PM 2.5
(fugitive
dust)
CO
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Mitigation Measure AIR-1: Emissions Controls
The Applicant shall implement mitigation to reduce vehicle and equipment emissions
pursuant to measures recommended by the YSAQMD and BAAQMD including:


Limit the hours of operation of heavy-duty equipment and/or the amount of
equipment in use to what is necessary to carry out the work.



Equip any generators, compressors, or other stationary sources of emissions
located within 100 feet of a residence or other sensitive receptor with a
control system to reduce normal exhaust emissions. Options for reducing
emissions may include, but are not limited to, the use of late model engines,
low-emission diesel products, alternative fuels, engine retrofit technology,
after-treatment products, and add-on devices.



Minimize idling times either by shutting equipment off when not in use or
reducing the maximum idling time to 5 minutes. Provide clear signage for
construction workers at all access points.



Maintain and properly tune all construction equipment in accordance with
manufacturer’s specifications. All equipment shall be checked by a certified
mechanic and determined to be running in proper condition prior to operation.

Even with implementation of these mitigation measures, it is anticipated that NO x levels
would still exceed significance thresholds. Therefore, this impact would remain
significant during construction even with mitigation.
Impact AIR-2: Temporary Increase in Dust
On-site earthmoving activities and vehicle travel on local/access roads would also
generate fugitive dust. Emissions of airborne dust could contribute to existing violations
of PM 10 standards during the construction period. Based on a maximum of 20 acres
being worked on any given day, the Project would generate a maximum daily emissions
rate of approximately 400 lbs/day (controlled) of fugitive dust. With the use of watering
twice daily, the daily fugitive dust emission level is estimated at approximately 230
lbs/day. This level of emissions exceeds the significance thresholds. Increased dust
emissions could affect sensitive receptors near the Project, most commonly nearby
residents, and to a lesser extent, individuals using the Sandy Beach Park further from
the project area. This is a significant impact and mitigation is required.
Mitigation Measure AIR-2: Fugitive Dust Controls
During construction, the Applicant shall reduce fugitive dust emissions by implementing
the standard mitigation measures outlined in Table 7.4-3.
During periods of high wind conditions (i.e., winds exceeding 25 miles per hour [mph]),
the Applicant shall reduce fugitive dust emissions from construction activities by
implementing the mitigation measures outlined in Table 7.4-4.
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Table 7.4-3

Standard Fugitive Dust Mitigation Measures

Fugitive Dust Source
Earthmoving

Control Measure
1. For any earth-moving more than 100 feet from all property lines, conduct
watering as necessary to prevent visible dust emissions from exceeding 100
feet in any direction.

Disturbed surface
areas (except
completed grading
areas)

2a. Apply dust suppression in a sufficient quantity and frequency to maintain a
stabilized surface; any areas that cannot be stabilized, as evidenced by winddriven dust, must have an application of water at least twice per day to at least
80% of the unstabilized area.

Disturbed surface
areas – completed
grading areas

2b. Apply chemical stabilizers within five working days or grading completion;
OR

Inactive disturbed
surface areas

3a. Apply water to at least 80% of all inactive disturbed surface areas on a daily
basis when there is evidence of wind-driven fugitive dust, excluding any areas
that are inaccessible due to excessive slope or other safety conditions; OR

2c. Take action 3a or 3c as specified for inactive disturbed surface areas.

3b. Apply dust suppressants in sufficient quantity and frequency to maintain a
stabilized surface; OR
3c. Establish a vegetative ground cover within 21 days after active operations
have ceased; ground cover must be of sufficient density to expose less than
30% of unstabilized ground within 90 days of planting and at all times thereafter;
OR
3d. Use any combination of control actions 3a, 3b, and 3c such that, in total,
they apply to all inactive disturbed surface areas.
Unpaved Roads

4a. Water all roads used for any vehicular traffic at least once per every two
hours of active operations; OR
4b. Water all roads used for any vehicular traffic once daily and restrict vehicle
speed to 15 mph; OR
4c. Apply chemical stabilizer to all unpaved road surfaces in sufficient quantity
and frequency to maintain a stabilized surface.

Open storage piles

5a. Apply chemical stabilizers; OR
5b. Apply water to at least 80% of the surface areas of all open storage piles on
a daily basis when there is evidence of wind-driven fugitive dust; OR
5c. Install a three-sided enclosure with walls with no more than 50% porosity
that extend, at a minimum, to the top of the pile.

Track-out control

6a. Pave or apply chemical stabilization at sufficient concentration and
frequency to maintain a stabilized surface starting from the point of intersection
with the public paved surface and extending for a centerline distance of at least
100 feet and width of at least 20 feet; OR
6b. Pave from the point of intersection with the public paved road surface and
extending for a centerline distance of at least 25 feet and a width of at least 20
feet and install a track-out control device immediately adjacent to the paved
surface such that exiting vehicles do not travel on any unpaved road surface
after passing through the track-out control device.

All categories

June 2010

7. Any other control measures approved by the local air district where
necessary.

7-13

Shiloh III Wind Energy Project
Draft EIR

7.0 Air Quality and Greenhouse Gases

Table 7.4-4

Fugitive Dust Mitigation Measures During High Wind Conditions

Fugitive Dust Source
Earthmoving
Disturbed surface
areas

Control Measure
1a. Apply water to soil not more than 15 minutes prior to moving such soil.
2a. On the last day of active operations prior to a weekend, holiday, or any other
period when active operations will not occur for not more than four consecutive
days: apply water with a mixture of chemical stabilizer diluted to not less than
1/20 of the concentration required to maintain a stabilized surface for a period of
six months; OR
2b. Apply chemical stabilizers prior to a wind event; OR
2c. Apply water to all unstabilized disturbed areas three times per day; if there is
any evidence of wind-driven fugitive dust, watering frequency is increased to a
minimum of four times per day; OR
2d. Use any combination of control actions specified above, such that, in total,
they apply to all disturbed surface areas.

Unpaved roads

3a. Apply chemical stabilizers prior to a wind event; OR
3b. Apply water twice per hour during active operation.

Open storage piles

4a. Apply water twice per hour; OR
4b. Install temporary coverings.

Paved road track-out

5a. Cover all haul vehicles; OR
5b. Comply with the vehicle freeboard requirements of Section 23114 of the
California Vehicle Code for operation on both public and private roads.

All categories

6a. Any other control measures approved by the local air district as necessary.

In addition to the mitigation measures outlined in Tables 7.4-3 and 7.4-4, the Applicant
shall reduce fugitive dust emissions from construction activities by implementing the
following standard mitigation measures recommended by the local air districts:


All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded
areas, and unpaved access roads) and active construction sites not controlled
with one of the methods outlined in Table 7.4-3 or Table 7.4-4 shall be
watered to mitigate potential impacts on air quality.



Hydroseed or apply nontoxic stabilizers to inactive construction areas.



All haul trucks transporting soil, sand, or other loose material off-site shall be
covered or haul trucks shall maintain at least 2 feet of freeboard.



All visible mud or dirt track-out onto paved access roads, parking areas,
staging areas, and 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
(mph).

June 2010
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All roadways, driveways, and sidewalks to be paved shall be completed as
soon as possible. Building pads will be laid as soon as possible after grading
unless seeding or soil binders are used.



A publicly visible sign shall be posted with the telephone number and person
to contact at the lead agency regarding dust complaints. This person will
respond and take corrective action within 48 hours. The local air district’s
phone number will also be visible to ensure compliance with applicable
regulations.

Since construction-related emissions could exceed the applicable thresholds of
significance, the following additional construction mitigation measures (recommended
by the local air districts) shall be implemented:


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 amount of disturbed surfaces at any
one time, wherever possible.

Prior to the commencement of construction activities, the Applicant shall prepare a
Construction Fugitive Dust Control Plan and submit it to the County for approval. This
plan shall describe how to minimize fugitive dust generated by construction activities
and shall include the following:


A description of each active operation that may result in the generation of
fugitive dust;



Identification of all sources of fugitive dust (e.g., earthmoving, storage piles,
and vehicular traffic);



A description of the control measures to be applied to each of the sources of
dust emissions identified above. The description will be sufficiently detailed to
demonstrate that the applicable best available control measure(s) will be
utilized and/or installed during all periods of active operations;



In the event that there are special technical circumstances (e.g., noneconomic), including safety, which prevent the use of at least one of the
required mitigation measures for any of the sources identified, a justification
statement will be provided to explain the reason(s) why the required control
measures cannot be implemented; and



A process for addressing complaints received by sensitive receptors (either
directly or through the County) due to dust and resolution of such complaints,
such as increased watering and implementation of additional dust control
measures.
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Upon completion of construction, the Applicant shall restore and stabilize all areas that
will only be temporarily disturbed (i.e., areas that will not be covered with surface
structures such as buildings and pavement and or gravel) according to Mitigation
Measure BIO-1.
It is estimated that watering all exposed soil twice daily would effectively reduce
approximately 45 percent of dust emissions. Water trucks would be operated during
grading/excavation/clean-up, which is when the bulk of the earthwork would occur. Even
with a watering program and other dust control mitigation measures, it is anticipated that
dust emissions from Project construction activities would exceed significance thresholds
and remain a significant impact.
Impact AIR-3: Long-Term Emissions
Operation of the Project turbines would not generate significant emissions of criteria
pollutants or fugitive dust from mobile sources such as vehicle and equipment operation
because of the limited nature and extent of maintenance and operations activities. As
currently proposed, the Project would not involve stockpiling dirt or other materials that
could emit dust during operation in excess of this threshold or require the use of
generators or other equipment with greater than 50 hp engines.
Overall, by generating energy from the Shiloh III Wind Energy Project in lieu of
construction of a fossil fuel power plant to meet increased energy needs, the Project
contributes to reducing dependency on fossil fuels that have significantly greater
operational emissions. Therefore, operation of the wind turbines would cumulatively
benefit air quality in the San Francisco Bay Air Basin and Sacramento Valley Air Basin
with respect to long-term emissions.
Air pollutant emissions would also be generated from the operation and maintenance of
the transmission line and substation. Combustion products would be emitted from
vehicles used during routine inspection and maintenance.
Impact AIR-4: Greenhouse Gas Emissions
Since the Project would supply years of low emissions electricity, the Project is exempt
from mandatory CARB reporting requirements associated with implementation of AB 32.
Additionally, mobile emissions are exempt from reporting under the CARB mandatory
GHG reporting program.
Construction GHG Emissions
GHG emissions would be generated during construction and operation. During
construction, GHG would be generated from the combustion of fossil fuels in
construction equipment and vehicles. It is estimated that GHG emissions of
approximately 400 MT of CO 2 e would be emitted during construction. The practices
outlined in Mitigation Measure AIR-1 would also likely lead to a reduction in GHG
emissions during construction. Operational GHG Emissions
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During operation, GHGs would be emitted from maintenance vehicles and equipment.
In addition, fugitive emissions of SF 6 would be emitted from the proposed operation of
the new electrical substation. It is assumed that the station would be equipped with five
circuit breakers with SF 6 storage capacity of 60 pounds each. Given an estimated
conservative annual leak rate of 1 percent, annual SF 6 emissions are estimated at 0.6
pounds per year. With an SF 6 global warming potential of 23,900, fugitive SF 6
emissions are estimated to be equivalent to approximately 33 MT of CO 2 e per year.
The relatively small amount of GHG emissions related to construction and operation of
the Project is not expected to directly or indirectly result in a cumulatively considerable
contribution of GHG emissions. Operational GHG emissions from the Project would be
well below the BAAQMD threshold of significance of 1,100 MT of CO 2 e per year.
Additionally, the Project would not conflict with and, in fact, would support the County’s
General Plan policies regarding climate change. Specifically, operation of the Project
could help achieve the objective of reducing long-term GHG emissions by facilitating
renewable energy generation within the County.
Accordingly, the Project’s construction-based and operational emissions of GHGs would
result in an impact that is less than significant.
7.5
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8.0 BIOLOGICAL RESOURCES
This chapter describes biological resources in the Project area, analyzes potential
impacts on these resources, and provides measures to minimize and reduce impacts.
As the contractor to Solano County, Ecology and Environment, Inc. (E & E) conducted a
third-party review of biological reports prepared for this project, as well as those
available for adjacent wind farms in the Montezuma Hills area. This chapter includes
information from the Biological Resources Report and Evaluation for the Proposed
Shiloh III Project (ICF Jones & Stokes 2009) and the Avian Monitoring Study and Risk
Assessment for the Shiloh III Wind Power Project (Curry and Kerlinger 2010). These full
reports, including survey methodologies, are included in Appendix C.
In addition, E & E staff consulted the California Natural Diversity Database (CNDDB)
(2010) and the California Native Plant Society’s (CNPS) (2009) Online Inventory of Rare
and Endangered Plants of California, and reviewed other relevant literature on biological
resources in the area such as environmental documentation and post-construction
avian monitoring reports for the following adjacent wind projects: Shiloh I and II, High
Winds, and Sacramento Municipal Utility District (SMUD)-Solano Phase 3 (Curry and
Kerlinger 2006a and b, 2007, 2008, 2009; E & E 2007; and URS 2005).
8.1

ENVIRONMENTAL SETTING

The proposed Shiloh III Wind Energy Project would be located in the Sacramento
Valley, in the eastern portion of the Sacramento-San Joaquin River Delta. The Project is
located within a rural agricultural area and bordered by several other existing (enXco V,
High Winds, Shiloh I, and Shiloh II, SMUD-Solano Phase 1 and 2) or planned
(Montezuma I and SMUD-Solano Phase 3) wind energy projects. The Project is located
within the Montezuma Hills, a region of low rolling hills in the southeastern portion of
Solano County. The Montezuma Hills are bordered by State Route (SR) 12 to the north,
the Sacramento River and associated marsh lands to the south, and the Suisun Marsh
to the west. The City of Rio Vista borders the region on the east.
The Suisun Marsh is the largest contiguous brackish water marsh remaining on the
west coast of North America and is a critical part of the San Francisco Bay and Delta
ecosystem. The marsh encompasses 116,000 acres, including 52,000 acres of
managed wetlands, 27,700 acres of grassy uplands, 6,300 acres of tidal wetlands, and
30,000 acres of bays and sloughs (California DWR 2009). The marsh serves as the
resting and feeding grounds for a significant population of waterfowl migrating through
the region. Turbines planned for the Project area are approximately 1.5 miles east of the
Secondary Management Area of the Suisun Marsh.
8.1.1

Vegetation Communities in the Project Area

The Project area is characterized by low rolling hills that are separated by shallow
valleys and intermittent drainages. The hills are generally treeless and relatively
constant in elevation, with ridge crests ranging from 110 to 270 feet above mean sea
level, although the topography levels out toward SR 12. Vegetation in the area is
June 2010
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dominated by a combination of agricultural fields and non-native grassland planted by
landowners for livestock grazing. In addition, wetland vegetation can be found
associated with seasonal streams, pools and ponds, and other wetlands in the area.
Type and locations of vegetation communities are shown on Figure 8.1-1.
Agricultural Land
Two major types of agricultural uses in the study area are dry-land farming (typically
grains such as wheat or barley) and livestock grazing. Approximately 69% (3,116 acres)
of the Project area is designated for grain production (some portions of which may lie
fallow for the purposes of crop rotation), with the remainder being used as grazing lands
(ICF Jones & Stokes 2009). The farmers in the Montezuma Hills typically use a 1- to 3year crop rotation cycle, where grazing and fallow years follow planting and harvesting.
Depending on crop patterns and their proximity to native habitats, agricultural lands
(particularly fallow croplands) can provide relatively high-value foraging habitat for
wildlife. Raptor species such as red-tailed hawk (Buteo jamaicensis), American kestrel
(Falco sparverius), prairie falcon (Falco mexicanus), barn owl (Tyto alba), and great
horned owl (Bubo virginianus) use agricultural lands for foraging where rodents occur in
or near these fields. However, frequent cultivation can make the area unsuitable for
terrestrial rodent species such as the California ground squirrel (Spermophilus
beecheyi), for aestivation for amphibian species such as the California tiger salamander
(CTS) (Ambystoma californiense), and for ground-nesting avian species such as
burrowing owls (Athene cunicularia hypugea). Ground-feeding granivorous passerines
such as savannah sparrow (Passerculus sandwichensis), western meadowlark
(Sturnella neglecta), Brewer’s blackbird (Euphagus cyanocephalus), and red-winged
blackbird (Agelaius phoeniceus) are known to forage in the stubble and disked crop
fields.
Annual Grassland
After agriculture, annual grasslands are the most common plant community in the
Project area, covering approximately 1,346 acres of the site. These grasslands are
dominated by nonnative annual grasses such as ripgut brome (Bromus diandrus), soft
chess (Bromus hordeaceus), and Italian ryegrass (Lolium multiflorum). Native grasses
do not appear to be present. Annual grassland in the Project area also supports a
number of forbs, including lupines (Lupinus spp.), filaree (Erodium spp.), fiddleneck
(Amsinckia menziesii var. intermedia), yellow star-thistle (Centaurea solstitialis), and
other perennial and annual forbs. Cattle and sheep graze the annual grasslands in the
Project area. Annual grasslands are common both regionally and statewide and are not
considered sensitive natural communities by the California Department of Fish and
Game (CDFG). However, they do provide foraging and resting habitat and circulation
routes for a variety of species. Grasslands in the Project area are known to support a
variety of both resident and migrant birds, as well as nesting western burrowing owls.
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Eucalyptus and Ornamental Trees
Several groves (totaling approximately 8 acres) of eucalyptus and other ornamental
trees are present in the Project area. These groves are typically located near rural
residences or abandoned homesteads and may have been planted as windbreaks or
landscaping. Although these groves are dominated by non-native tree species, they do
provide roosting and nesting habitat for a variety of raptor species, including golden
eagle (Aquila chrysaetos), Swainson’s hawk (Buteo swainsoni), red-tailed hawk,
northern harrier (Circus cyaneus), white-tailed kite (Elanus leucurus), American kestrel,
and great horned owl, as well as other birds.
8.1.2

Wetland Habitats and Waters of the United States

In addition to agricultural and grassland habitats and tree groves, wetland habitats
(some of which constitute “waters of the United States”) are present in the Project area.
These wetland habitat areas will collectively be described herein as aquatic resources
and include alkali meadows, vernal pools, ponds, marshlands, and seasonal
streams/drainages. These aquatic resources were mapped and described by
ICF Jones & Stokes using aerial photography interpretation and field verification (2009).
On the ground field verification included approximation of boundaries and qualitative
assessment of the aquatic habitats. A number of these aquatic resources were also
examined by E & E during a field visit, and national hydrography and wetland inventory
datasets (USGS 2010, USFWS 2010a) were consulted. The locations of potential
aquatic resources, including potential waters of the United States, are shown in Figures
8.1-2a through 8.1-2c and described below.
Wetlands
Several types of wetlands are present in the Project area, totaling approximately 36
acres: bulrush-cattail wetlands, seasonal wetlands, alkali meadows, and vernal pools.
The primary distinction between these types of wetlands is the length of time each is
inundated with water.
Bulrush-cattail wetlands in the Project area occur in topographically low-lying areas,
including in intermittent drainages and manmade ponds. Bulrush-cattail wetlands retain
water or support saturated soils for extended periods, potentially throughout the whole
year. The dominant plant cover is characterized by erect, rooted, herbaceous plant
species adapted to growth in shallow water and saturated soil. The species composition
varies, but many are monotypic stands of cattail (Typha latifolia) or common tule
(Scirpus acutus). Depending on their extent, bulrush-cattail wetlands provide valuable
nesting and foraging habitat for many bird species and small mammals, including piedbilled grebe (Podilymbus podiceps), mallard (Anas platyrhynchos), green-winged teal
(Anas crecca), great blue heron (Ardea herodias), great egret (Ardea alba), Virginia rail
(Rallus limicola), marsh wren (Cistothorus palustris), song sparrow (Melospiza melodia),
red-winged blackbird, and California vole (Microtus californicus). There are two
occurrences of this wetland type within Turbine Areas C and E (Figures 8.1-2b and
8.1-2c). Within the Project area, bulrush-cattail wetlands encompass approximately 13
acres.
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Seasonal wetlands also typically occur in low-lying areas but at higher elevations along
the edges of bulrush-cattail wetlands, where the wetland transitions into the upland
community. These wetlands usually flood or become saturated for shorter periods
beginning in winter and typically dry out during the summer. Dominant plant species
found in seasonal wetlands in the Project area include Italian ryegrass, pale spike-rush
(Eleocharis macrostachya), bird’s-foot treefoil (Lotus corniculatus), Baltic rush (Juncus
balticus), and curly dock (Rumex crispus). These wetlands may also include riparian
trees such as willow (Salix spp.) and cottonwood (Populus freemontii), which are
typically found at elevations and locations of infrequent soil saturation. This wetland
type occurs throughout the Project area (Figures 8.1-2a through 8.1-2c). Within the
Project area, seasonal wetlands cover approximately 15 acres.
Alkali meadow is uncommon in the Project area, with one known occurrence of
approximately 8 acres in Turbine Area A, adjacent to Olsen Road (Figure 8.1-2a). This
community supports halophytic herbaceous plants tolerant of inundation and high salts
such as saltgrass (Distichlis spicata), alkali heath (Frankenia salina), and alkali weed
(Cressa truxillensis). This community is often described as wet-meadow. Alkali
meadows have sensitive natural community status and are important as habitat for a
variety of special-status plant species. Alkali meadows may be used as foraging habitat
by wintering waterfowl, shorebirds, and other open-habitat avian species such as
mallard, black necked stilt (Himantopus mexicanus), and savannah sparrow. Overwintering and migrant species will also use these meadows for resting and roosting
habitat.
Vernal pools are depressions in the landscape that collect or “pond” water intermittently
during the rainy season but become completely dry during late spring and summer.
These areas typically contain an impervious soil layer or expansive clays that prevent
water from immediately draining to lower soil layers, resulting in aboveground pools of
water. Vernal pools were historically widespread throughout the Montezuma Hills and
adjacent region. However, as a result of development and agricultural conversion over
the last 150 years, their extent has become limited. In the vicinity of the Project, they are
found in only a few locations off site (mostly in the western half of the Project area)
within approximately 250 feet to 0.25 miles of the Project boundary (Figure 8.1-2a).
Vernal pools are considered sensitive natural communities because they provide
tremendous biodiversity in a small area, as well as seasonal habitat for common and
special-status wildlife species. The unique hydrological regime also allows vernal pools
to support highly specialized flora adapted to prolonged inundation followed by
subsequent dry periods. Several invertebrate and amphibian species depend on these
temporary water bodies for successful reproduction, including the federally listed vernal
pool fairy shrimp (Branchinecta lynchi), vernal pool tadpole shrimp (Lepidurus packardi),
conservancy fairy shrimp (Branchinecta conservation), and CTS. A number of bird
species are also known to use these habitats when they are inundated.
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8.0 Biological Resources

All the types of wetlands present in the Project area meet the U.S. Army Corps of
Engineers (USACE) criteria to be considered wetlands under Section 404 of the Clean
Water Act (CWA) and may be subject to USACE jurisdiction as waters of the United
States.
Seasonal Streams
Approximately 13 miles of seasonal streams occur in low-lying portions of the study
area. These are ephemeral or intermittent drainages that convey water to larger
streams, ponds and pools, and segments of alkali meadow or marshland. In many
instances, they are crucial to the function and water quality of downstream and adjacent
wetland habitats. Seasonal streams or creeks in the Project area meet criteria to be
considered streams under Section 404 of the CWA and may be subject to USACE
jurisdiction as waters of the United States, depending on their characteristics. They may
also be subject to jurisdiction as waters of the State of California under California Fish
and Game Code Sections 1600 to 1616.
Numerous other features that are shown as “blue-line” streams on the U.S. Geological
Survey (USGS) and National Wetland Inventory (NWI) maps are also present in the
Project area (USGS 2010, USFWS 2010a). In the Montezuma Hills, these blue-line
streams may exhibit only intermittent stream characteristics (defined bed and bank
and/or scour) or no stream characteristics at all due to periodic flow or on-site
disturbance/modification from agricultural practices. Some of these streams may also
include portions of associated wetland vegetation such as tule or riparian trees along
stream edges. However, in the Project area, cultivation and livestock grazing typically
eliminate such immediately visible wetland vegetation.
Several roadside drainages specifically constructed for the purpose of removing and
channeling runoff from roads are also present in the area. These features are normally
not considered waters of the United States if they are artificially created in uplands
solely for the purpose of transporting water from roadbeds. However, where such
features intercept with and transport runoff from existing seasonal streams that are
themselves waters of the United States, the entire drainage could be considered waters
of the United States.
Ponds
Six ponds (approximately 4 acres total) are located on the Project area, and four are
located off site within 250 feet of the Project boundary (Figures 8.1-2a through 2c).
These vary in size and duration of ponding, and all have been constructed by
landowners for agricultural or personal use. As such, the number and location of these
ponds may vary over time. All the ponds appear to impound seasonal streams. Some
are entirely supported by runoff, while others receive supplemental water pumped in by
the land owner. Vegetation is variable, but most ponds consist only of open water,
occasionally supplemented by a ring of emergent wetland vegetation such as tule. In
some locations, wetland trees including, willow and cottonwood, and wetlandassociated shrubs such as elderberry (Sambucus sp.), also occur in conjunction with
June 2010
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the ponds, although never in extensive, dense groves. Smaller ponds dry completely by
mid- to late summer, while others hold water for longer periods or throughout the year.
Artificially created ponds often provide important habitat for waterfowl and shorebirds
such as mallard, green-winged teal, great blue heron, great egret, and other species
commonly found in marsh habitats. In addition, stock ponds may provide important
habitat for several amphibian species that depend on these temporary water bodies for
successful reproduction, including the CTS. Ponds that impound water from seasonal
streams that are considered waters of the United States would likely be subject to
USACE jurisdiction as waters of the United States.
8.1.3

Special-Status Species in the Project Area

Several species known to occur in the Project area vicinity are accorded “special
status.” Special-status species are plants and animals that are legally protected under
the federal Endangered Species Act (ESA), the California Endangered Species Act
(CESA), or as defined by CEQA. CEQA defines rare, threatened, or endangered
species as those listed under the ESA and CESA or by the CDFG or CNPS, as further
described in Section 8.3.
The Applicant conducted field resource assessments in March, April, May, August, and
October 2009 to evaluate habitat and potential for special-status species in the Project
area. For plants and CTS surveys, the assessments were conducted according to
protocol (i.e., formal surveys conducted to CDFG and/or United States Fish and Wildlife
Service [USFWS] standards). Floristic surveys for late-blooming special-status plants
with potential to occur in the Project area were conducted in October 2009 using
methods and guidelines recommended by the CDFG and CNPS. The Applicant plans to
perform plant surveys for spring-blooming special-status plants in spring 2010. Surveys
for CTS, conducted according to USFWS guidance, were initiated in March 2009 and
completed in May 2010 by the Applicant in suitable aquatic and upland habitat in the
eastern portion of the Project area (Turbine Areas C and E). Per consultation with the
USFWS, the Applicant did not complete surveys on the western portion of the Project
area (Turbine Areas A and B) due to the close proximity of the Project to already known
occurrences of CTS.
Avian use surveys were conducted on the site in 2007 and 2008, including raptor
nesting studies. Avian abundance and behavior patterns on, and in proximity to, the site
were studied using field observation points scattered throughout the Project area. The
raptor nesting survey covered a 5-mile zone around the Project area (Curry and
Kerlinger 2010).
A complete list of plant and wildlife species observed is provided in the Biological
Resources Report and Evaluation for the Proposed Shiloh III Project (Appendix C).
Tables 8.1-1 and 8.1-2 provide a comprehensive list of special-status plants and wildlife,
respectively, along with their potential for occurrence in proximity to the Project area.

June 2010
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Table 8.1-1

Special-Status Plant Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Legal Statusa
Common and
Federal/State/
CNPS
Scientific Name
Geographic Distribution
Habitat Requirements
Blooming Period
Chaparral in canyons and on
Mt. Diablo manzanita
—/—/1B.3 Endemic to Contra Costa County,
January–March
especially Mt. Diablo area, San
slopes on sandstone, between 490
Arctostaphylos auriculata
Francisco Bay Area.
and 1,590 feet.
Suisun Marsh aster
Aster lentus/
Symphyotrichum lentum

Alkali milk-vetch
Astragalus tener var.
tener

-/—/1B.2

—/—/1B.2

Heartscale
Atriplex cordulata

-/—/1B.2

Brittlescale
Atriplex depressa

—/—/1B.2

San Joaquin spearscale
Atriplex joaquiniana

June 2010

-/—/1B.2

Sacramento–San Joaquin Delta;
Suisun Marsh; Suisun Bay; Contra
Costa, Napa, Sacramento, San
Joaquin, and Solano counties.

Brackish and freshwater marsh,
below 500 feet. Found in
permanently inundated sloughs
with Phragmites sp., Scirpus sp.,
blackberry, and Typha sp.

Potential Occurrence
in the Project Areab
Unlikely; no suitable
habitat is present or
reasonably nearby.

August–November Unlikely; no suitable
habitat is present or
reasonably nearby

Historically found in the Central
Alkali playa, valley and foothill
Valley and coastal foothills from
grassland, vernal pools.
Monterey County in the south to
Sonoma County in the north, and
from San Francisco in the west to
Merced and Stanislaus counties in
the east; however, it is considered
extirpated from much of its former
range. Currently found in Alameda,
Merced, Napa, Solano, and Yolo
counties.

March–June

Moderate; suitable
habitat is present,
although there are no
nearby occurrences.

Western Central Valley and valleys Alkali grassland, alkali meadow,
of adjacent foothills.
alkali scrub, below 660 feet.

May–October

High; suitable habitat
is present. Found
within 0.25 miles of
Project area from
Shiloh II surveys.

Sacramento Valley and valleys of
adjacent foothills on west side of
San Joaquin Valley.

May–October

High; suitable habitat
is present.

April–September

High; suitable habitat
is present. Historic
occurrences within
0.25 miles of Project
area.

Alkali grassland, alkali meadow,
alkali scrub, chenopod scrub,
playas, valley and foothill
grasslands on alkaline or clay
soils, below 660 feet.

Western edge of Central Valley from Alkali grassland, alkali scrub, alkali
Glenn County to Tulare County.
meadows, saltbush scrub, below
1,000 feet.
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Table 8.1-1

Special-Status Plant Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Legal Statusa
Common and
Federal/State/
CNPS
Scientific Name
Geographic Distribution
Habitat Requirements
Blooming Period
Annual grassland, on dry hills and
Big tarplant
—/—/1B.1 Interior Coast Range foothills;
July–October
Alameda, Contra Costa, San
plains, between 50–1,500 feet.
Blepharizonia plumosa
Joaquin, Stanislaus*, and Solano*
ssp. plumose
counties.
County meadows and seeps,
May–November
marshes and swamps, coastal
prairie, grassland; moist, alkaline;
below 1,000 feet

Potential Occurrence
in the Project Areab
Low; habitat is present,
although there are no
nearby occurrences.

Papoose spikeweed
Centromadia parryi sp.
parryi

—/—/1B.2

Solano County

Suisun thistle
Cirsium hydrophilum var.
hydrophilum

E/—/1B.1

Known only from the Suisun Marsh Salt marshes and swamps, below
in Solano County.
3 feet.

July–September

Hispid bird’s-beak
Cordylanthus mollis ssp.
hispidus

—/—/1B.1

Central Valley; Alameda, Kern,
Merced, Placer, and Solano
counties.

June–September Low; habitat is present,
although there are no
nearby occurrences.

Soft bird’s-beak
Cordylanthus mollis ssp.
mollis

E/R/1B.2

San Francisco Bay region; Suisun Tidal salt marsh.
Marsh; Contra Costa, Marin*, Napa,
Solano, Sacramento*, and Sonoma*
counties.

Hoover’s cryptantha
Cryptantha hooveri

—/—/1A

Northern and central San Joaquin Coarse sandy soil in grassland.
Valley; Alameda, Contra Costa,
Madera, Merced, San Joaquin, and
Stanislaus counties.

Dwarf downingia
Downingia pusilla

—/—/2.2

California’s Central Valley and
South America

June 2010

Meadow, grassland, playa, on
alkaline soils, below 500 feet.

Vernal pools and mesic valley and
foothill grasslands, 1,500 feet.
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July–September

April–May

March–May

Present.

Unlikely; no suitable
habitat is present.

Unlikely; no suitable
habitat is present.

Low; habitat is present,
although there are no
nearby occurrences.
Moderate; known to
occur at Jepson
Prairie.
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Table 8.1-1

Special-Status Plant Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Legal Statusa
Common and
Federal/State/
CNPS
Scientific Name
Geographic Distribution
Habitat Requirements
Blooming Period
Open sites, dry grasslands, and
Round-leaved filaree
—/—/1B.1 Sacramento Valley, northern San
March–May
Joaquin Valley, central western
shrublands below 4,000 feet.
Erodium macrophyllum
California, South Coast Ranges,
and northern Channel Islands
(Santa Cruz Island).
Contra Costa wallflower
Erysimum capitatum ssp.
angustatum

E/E/1B.1

Contra Costa County.

Inland dunes.

March–July

Unlikely; no suitable
habitat is present.

Grassland, chenopod scrub, on
clay soils, where grass cover is
sparse enough to allow growth of
low annuals.

March–April

Low; habitat is present,
although there are no
nearby occurrences.

Diamond-petaled
California poppy
Eschscholzia
rhombipetala

—/—/1B.1

Interior foothills of South Coast
Ranges from Contra Costa County
to Stanislaus County, Carrizo Plain
in San Luis Obispo County.

Fragrant fritillary
Fritillaria liliacea

—/—/1B.2

Coast ranges from Marin County to Adobe soils of interior foothills,
San Benito County.
coastal prairie, coastal scrub,
annual grassland, often on
serpentinite, below 1,350 feet.

Brewer’s western flax
Hesperolinon breweri

—/—/1B.2

Southern north inner Coast,
Serpentine slopes in chaparral,
northeast San Francisco Bay
and grasslands, 100–2,300 feet.
region, especially Mt. Diablo. Known
only from Contra Costa, Napa, and
Solano counties.

Woolly rose-mallow
Hibiscus lasiocarpos var.
occidentalis

—/—/1B.2

Generally located in North Central Freshwater marshes and swamps,
California, including Butte, Contra
generally below 395 feet.
Costa, Colusa, Glenn, Sacramento,
San Joaquin, Solano, Sutter, and
Yolo Counties.

June 2010

Potential Occurrence
in the Project Areab
Low; habitat is present,
although there are no
nearby occurrences.
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February–April

Moderate; known to
occur at Jepson
Prairie.

May–July

Unlikely; no suitable
habitat is present.

June–September High; suitable habitat
is present. Historic
occurrences within 1.5
miles of Project area.
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Table 8.1-1

Special-Status Plant Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Legal Statusa
Common and
Federal/State/
Potential Occurrence
CNPS
Scientific Name
Geographic Distribution
Habitat Requirements
Blooming Period in the Project Areab
Annual grassland on alkaline soils August–December Present.
Carquinez goldenbush
—/—/1B.1 Delta Sacramento Valley, Suisun
Slough, Contra Costa and Solano
and flats, generally below 98 feet.
Isocoma arguta
counties.
Northern California black
walnut
Juglans hindsii

—/—/1B.1

California Endemic; generally
Riparian forests and riparian
located within Contra Costa, Lake?, woodland, generally below 1,315
Napa, Sacramento*, Solano*, and feet.
Yolo counties.

April – May

High; suitable habitat
is present. Historic
occurrences within 1.5
miles of Project area.

Contra Costa goldfields
Lasthenia conjugens

E/—/1B.1

Scattered occurrences in Coast
Alkaline or saline vernal pools and
Range valleys and the southwest
swales, below 700 feet.
edge of Sacramento Valley;
Alameda, Contra Costa, Mendocino,
Napa, Santa Barbara*, Santa
Clara*, and Solano counties.
Historically distributed through the
North Coast, southern Sacramento
Valley, San Francisco Bay region,
and the South Coast.

March–June

Low; some suitable
habitat is present,
although there are no
nearby occurrences.

Delta tule pea
Lathyrus jepsonii var.
jepsonii

—/—/1B.2

Central Valley, especially the San
Coastal and estuarine marshes,
Francisco Bay region; Alameda,
below 1,000 feet.
Contra Costa, Fresno, Marin, Napa,
Sacramento, San Benito, Santa
Clara*, San Joaquin, and Solano
counties.

Legenere
Legenere limosa

—/—/1B.1

Primarily located in the lower
Sacramento Valley, also from North
Coast Ranges, northern San
Joaquin Valley, and the Santa Cruz
mountains.

June 2010

Deep, seasonally wet habitats
such as vernal pools, ditches,
marsh edges, and riverbanks,
below 500 feet.
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May–September

Unlikely; no suitable
habitat is present.

May–June

Moderate; known to
occur at Jepson
Prairie.
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Table 8.1-1

Special-Status Plant Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Legal Statusa
Common and
Federal/State/
CNPS
Scientific Name
Geographic Distribution
Habitat Requirements
Blooming Period
Annual grassland on margins of
Heckard’s pepper-grass
—/—/1B.2 Southern Sacramento Valley;
April–May
Glenn, Solano, and Yolo counties. alkali scalds, below 660 feet.
Lepidium latipes var.
heckardii
Woolly-headed lessingia
Lessingia hololeuca

—/—/3

Southern North Coast Ranges;
southern Sacramento Valley;
northern San Francisco Bay region;
Alameda, Monterey, Marin, Napa,
Santa Clara, San Mateo, Solano,
Sonoma, and Yolo counties.

Clay or serpentinite soils of coastal
scrub, lower montane coniferous
forest, valley and foothill
grassland, below 1,000 feet.

Mason’s lilaeopsis
Lilaeopsis masonii

—/R/1B.1

Southern Sacramento Valley;
Freshwater and intertidal marshes,
Sacramento–San Joaquin River
stream banks in riparian scrub,
Delta; northeast San Francisco Bay generally at sea level.
area; Alameda, Contra Costa,
Marin*, Napa, Sacramento, San
Joaquin, and Solano counties.

Showy madia
Madia radiate

—/—/1B.1

Scattered populations in the interior Oak woodland, grassland, slopes
foothills of the South Coast Ranges; below 3,000 feet.
Contra Costa, Fresno, Kings, Kern,
Monterey, Santa Barbara, San
Benito, San Joaquin, and San Luis
Obispo counties.

Robust monardella
Monardella villosa ssp.
globosa

—/—/1B.2

North Coast Ranges and Eastern
Oak woodland and grassy
San Francisco Bay Area; Alameda, openings in chaparral.
Contra Costa, Humboldt, Lake,
Marin, Napa, San Mateo, and
Sonoma counties.

June 2010
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June–October

Potential Occurrence
in the Project Areab
Low; habitat is present,
although there are no
nearby occurrences.
Unlikely; no suitable
habitat is present.

April–November

Low; habitat is present,
although there are no
nearby occurrences.

March–May

Low; habitat is present,
although there are no
nearby occurrences.

June–July

Unlikely; no suitable
habitat is present.

Shiloh III Wind Energy Project
Draft EIR

8.0 Biological Resources
Table 8.1-1

Special-Status Plant Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Legal Statusa
Common and
Federal/State/
CNPS
Scientific Name
Geographic Distribution
Habitat Requirements
Blooming Period
Central Valley, San Francisco Bay Alkaline vernal pools and
Little mousetail
—/—/3.1
March–June
region, outer Southern Coast
marshes, below 5,000 feet.
Myosurus minimus ssp.
Range, South Coast. Alameda,
apus
Butte, Contra Costa, Colusa, Kern,
Riverside, San Bernardino, San
Diego, Solano, and Stanislaus
counties.
Inner North Coast Range, western
Sacramento Valley; Colusa, Lake,
Mendocino, Marin, Napa, Solano,
Sonoma, and Tehama counties.

Vernal pools and swales in
woodland, lower montane
coniferous forest, mesic meadows,
and grassland, generally below
5,600 feet.

E/E/1B.1

Northeast San Francisco Bay
region, known from three native
occurrences; Contra Costa and
Sacramento counties.

Inland dunes generally below 330
feet.

Gairdner's yampah
Perideridia gairdneri ssp.
gairdneri

—/—/4.2

California Endemic; one or more
populations have been found in
Contra Costa, Kern, Mendocino,
Monterey, Marin, Napa, San Benito,
Santa Clara, Santa Cruz, San Luis
Obispo, Solano, and Sonoma
Counties.

Broadleaf upland forest, chaparral,
coastal prairie, valley and foothill
grassland, and vernally mesic
vernal pools, generally below 1200
feet.

Bearded popcorn-flower
Plagiobothrys hystriculus

—/—/1B.1

Endemic to Solano* County,
previously presumed extinct.

Mesic grassland, vernal pools.

Baker’s navarretia
Navarretia leucocephala
ssp. bakeri

—/—/1B.1

Antioch Dunes eveningprimrose
Oenothera deltoides ssp.
howellii

Blue skullcap
Scutellaria lateriflora

June 2010

—/—/2.2

Northern San Joaquin Valley; east Mesic meadows, marshes and
of the Sierra Nevada; Inyo and San swamps, generally below 1,640
Joaquin counties; New Mexico,
feet.
Oregon.
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May–July

Potential Occurrence
in the Project Areab
Low; habitat is present,
although there are no
nearby occurrences.

Low; habitat is present,
although there are no
nearby occurrences.

March–September Unlikely; no suitable
habitat is present.

June–October

April–May
July–September

High; suitable habitat
is present. Recent
occurrences within 1
mile of Project area.

Present.
Low; habitat is present,
although there are no
nearby occurrences.
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Table 8.1-1

Special-Status Plant Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Legal Statusa
Common and
Federal/State/
CNPS
Scientific Name
Geographic Distribution
Habitat Requirements
Blooming Period
Keck’s checkerbloom
California Endemic; historically
Cismontane woodland and in
E/—/1B.1
April – May
found on grassy slopes of the Sierra serpentinite and clay soils in
Sidalcea keckii
foothills in Fresno and Tulare
valleys and on foothill grassland;
Counties.
generally between 395 and 1,400
Currently found in Colusa, Fresno, feet.
Merced, Napa, Solano, Tulare, and
Yolo Counties.

Potential Occurrence
in the Project Areab
Moderate; suitable
habitat is present.
Historic occurrences
within 1 mile of Project
area.

Sources: CNPS 2010, CNDDB 2010, E & E 2007, USFWS 2010b
Notes: Shaded cells are species present within the Project area.
a

Status explanations:
Federal:
E = Listed as endangered under the Federal Endangered Species Act.
T = Listed as threatened under the Federal Endangered Species Act.
— = No listing.
State:
E = Listed as endangered under the California Endangered Species Act.
T = Listed as threatened under the California Endangered Species Act.
R = Rare.
— = No listing.
California Native Plant Society:
— = No listing.
* = Known populations believed extirpated from that county.
? = Population location within county uncertain.
1A = List 1A species: Presumed extinct in California.
1B = List 1B species: Rare, threatened, or endangered in California and
elsewhere.
2 = List 2 species: Rare, threatened, or endangered in California but more
common elsewhere.
3 = List 3 species: Plants about which more information is needed to
determine their status.
4 = List 4 species: Plants that are of limited distribution throughout a
broader area in California, though their vulnerability appears low.
These plants are placed on a watch list.

June 2010

b

Potential Occurrence explanations:
Present: Species was observed during Project surveys, or recent species
records (within 5 years) from literature are known within the Project
area.
High:
The CNDDB or other reputable documents record the occurrence of the
species off-site, but within a 10-mile radius of the Project area and
within the last 10 years. High-quality suitable habitat is present within
the Project area.
Moderate: Species does not meet all terms of High or Low category. For example:
CNDDB or other reputable documents may record the occurrence of
the species near but beyond a 10-mile radius of the Project area, or
some of the components representing suitable habitat are present
within or adjacent to the Project area, but the habitat is substantially
degraded or fragmented.
Low:
The CNDDB or other documents may or may not record the occurrence
of the species within a 10-mile radius of the Project area. However, few
components of suitable habitat are present within or adjacent to the
Project area.
Unlikely:
CNDDB or other documents do not record the occurrence of the species
within or reasonably near the Project area and within the last 10 years,
and no or extremely few components of suitable habitat are present
within or adjacent to the Project area
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Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
Mammals

Potential Occurrence in the Wind
Project Areab

Salt marsh harvest mouse
Reithrodontomys
raviventris

E/E, FP

San Francisco, San Pablo, and
Suisun Bays; the Sacramento-San
Joaquin River Delta.

Salt marshes with a dense plant
cover of pickleweed and fat hen;
adjacent to an upland site.

Unlikely; no suitable habitat is
present or reasonably nearby.

Suisun shrew
Sorex ornatus sinuosus

—/SSC

Tidal marshes of the northern
shores of San Pablo and Suisun
Bays in Solano County.

Tidal, salt, and brackish marshes
containing pickleweed, grindelia,
bulrushes, or cattails; requires
driftwood for nesting cover.

Unlikely; no suitable habitat is
present or reasonably nearby.

Pallid bat
Antrozous pallidus

—/SSC

Throughout California, except in the
high Sierra Nevada, from Shasta to
Kern counties and the northwestern
corner of the State from Del Norte
and western Siskiyou counties.

Variety of habitats, from desert to
coniferous forest; most closely
associated with oak, yellow pine,
redwood, and giant sequoia in
northern California.

Low; no records near the Project
Area, but may forage over Wind
Project area.

Western red bat
Lasiurus blossevillii

—/SSC

Throughout some areas of western
California, from Shasta County to
the Mexican border, west of the
Sierra Nevada Mountains and
deserts, is considered locally
common, generally at lower
elevations.

Riparian and woodland habitats, but
may also occur in urban areas.

High; observed nearby during
operational surveys (Curry and
Kerlinger 2009).

Present; observed in the Wind
Project Area (Curry and Kerlinger
2009). Suitable breeding habitat is
limited.

Birds
American peregrine falcon
Falco peregrinus anatum

—/FP

Throughout California Central Valley
during winter; breeders and
migrants occur along the coast, in
the Sierra Nevada, and other
northern California mountains.

Riparian and coastal/inland wetlands
habitats during non-breeding season;
forests, woodlands and coastal areas
during breeding.

American white pelican
Pelecanus erythrorhynchos
(nesting colony)

—/SSC

Throughout California, especially
northern California, San Francisco
Bay, inland valleys, coast from San
Francisco south, Central Valley,
Salton Sea.

Sandy coastal beaches and lagoons, Present; observed frequently in the
waterfronts, and pilings, and rocky
Project area (Curry and Kerlinger
cliffs.
2009). Suitable breeding habitat is
not present.
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Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
Locally common only in restricted
Nests in burrows in vertical banks
Bank swallow
—/T
portions of California where habitat composed of friable soil.
Riparia riparia
is available. Most of California's
remaining populations nest along
the upper Sacramento River.

Potential Occurrence in the Wind
Project Areab
Unlikely; no suitable habitat is
present or reasonably nearby. Not
observed during many years of
monitoring in Montezuma Hills.

—/SSC

Occurs in California as a summer
resident and migrant from mid-April
to mid-October. Nest sites are
occupied from mid-May on the
Santa Cruz coast to mid-September
in the Sierra (Shuford and Gardali
2008).

Nests behind permanent or semiPresent (Curry and Kerlinger 2010).
permanent waterfalls, on
Nesting habitat is not present on site.
perpendicular cliffs near water, and in
sea caves. Forages mostly on
winged ants in a wide variety of
habitats (Shuford and Gardali 2008).

California clapper rail
Rallus longirostris
obsoletus

E/E

Marshes around the San Francisco
Bay and east through the
Sacramento-San Joaquin River
Delta to Suisun Marsh.

Restricted to salt marshes and tidal
sloughs; usually associated with
heavy growth of pickleweed; feeds
on mollusks removed from the mud
in sloughs.

Unlikely; no suitable habitat is
present or reasonably nearby. Not
observed during many years of
monitoring in Montezuma Hills.

California black rail
Laterallus jamaicensis
coturniculus

—/T, FP

The San Francisco Bay area, along
the lower reaches of the Colorado
River and in other pockets of the
State.

Nests and forages in tidal emergent
wetland with pickleweed and
cordgrass.

Unlikely; no suitable habitat is
present or reasonably nearby. Not
observed during many years of
monitoring in Montezuma Hills.

Black Swift
Cypseloides niger

Golden eagle
Aquila chrysaetos

Loggerhead shrike
Lanius ludovicianus

June 2010

—/SSC, FP

SC/SSC

Throughout California, except center Nests in canyons and large trees in
of Central Valley. Perhaps more
open habitats. Forages in grasslands
common in southern California than and over open areas.
northern. Ranges from sea level up
to 3,833 meters (0–11,500 feet).

Present; species observed on
numerous occasions in Project
vicinity, and known to nest in Project
area (Curry and Kerlinger 2009).

In California, the species is found
Nests in shrublands and forages in
throughout the foothills and lowlands open grasslands.
of California as a resident.

Present; observed on numerous
occasions and throughout the Project
area (Curry and Kerlinger 2009).

8-23

Shiloh III Wind Energy Project
Draft EIR

8.0 Biological Resources
Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
Does not breed in California; in
Occupies open plains or rolling hills
Mountain plover
PT/SSC
winter, found in the Central Valley
with short grasses or very sparse
Charadrius montanus
south of Yuba County, along the
vegetation; nearby bodies of water
coast in parts of San Luis Obispo,
are not needed; may use newly
Santa Barbara, Ventura, and San
plowed or sprouting grain fields.
Diego counties; parts of Imperial,
Riverside, Kern, and Los Angeles
counties.

Potential Occurrence in the Wind
Project Areab
Moderate; suitable forage habitat is
present. Not observed during many
years of monitoring in Montezuma
Hills.

Northern harrier
Circus cyaneus

—/SSC

Occurs throughout lowland
Grasslands, meadows, marshes, and Present; observed on numerous
California. Has been recorded in fall seasonal and agricultural wetlands. occasions in Project Area and known
at high elevations.
to nest immediately south of the
Project Area (Curry and Kerlinger
2009)

Short-eared owl
Asio flammeus

—/SSC

Central Valley and the western
Sierra Nevada foothills.

Nesting found in fresh and saltwater
swamp lands; lowland meadows;
irrigated alfalfa fields. Microhabitat is
tule patches/tall grass needed for
nesting/daytime seclusion. Nests on
dry ground in depression concealed
in vegetation.

Moderate; observed only twice in
High Winds Project Area (Curry and
Kerlinger 2009). Some suitable
habitat present. No observations at
Shiloh III Wind Energy Project
surveys (Curry and Kerlinger 2009).

Suisun song sparrow
Melospiza melodia
maxillaries

SC/SSC

Restricted to the extreme western
edge of the Sacramento-San
Joaquin River Delta, between the
cities of Vallejo and Pittsburg near
Suisun Bay.

Brackish and tidal marshes
supporting cattails, tules, various
sedges, and pickleweed.

Moderate; suitable habitat is present
or reasonably nearby. Not observed
in the vicinity of the Project area.

Lower Sacramento and San Joaquin
Valleys, the Klamath Basin, and
Butte Valley. Highest nesting
densities occur near Davis and
Woodland, Yolo County.

Nests in oaks or cottonwoods in or
near riparian habitats. Forages in
grasslands, irrigated pastures, and
grain fields.

Present; species observed on
numerous occasions and multiple
locations in the Project area (Curry
and Kerlinger 2009).

Swainson’s hawk
Buteo swainsoni

June 2010
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Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
Permanent resident in the Central
Nests in dense colonies in emergent
Tricolored blackbird
SC/SSC
Valley from Butte County to Kern
marsh vegetation, such as tules and
Agelaius tricolor
County. Breeds at scattered coastal cattails, or upland sites with
locations from Marin County south
blackberries, nettles, thistles, and
to San Diego County and at
grainfields. Habitat must be large
scattered locations in Lake,
enough to support 50 pairs. Probably
Sonoma, and Solano counties. Rare requires water at or near the nesting
nester in Siskiyou, Modoc, and
colony.
Lassen counties.

Potential Occurrence in the Wind
Project Areab
Present; species observed
immediately adjacent to the Project
area and in High Winds Project Area
(Curry and Kerlinger 2009). Suitable
habitat present.

Yellow-breasted chat
Icteria virens

—/SSC

Coastal California and in foothills of
the Sierra Nevada.

Nests in riparian corridors with
willows or other dense foliage.

Unlikely; no suitable habitat is
present or reasonably nearby. Not
observed in many years of
monitoring in the Montezuma Hills.

California yellow warbler
Dendroica petechia
brewsteri

—/SSC

North, locally common in the south.

Nests in riparian corridors with
willows or other dense foliage and
low, open canopy.

Unlikely; no suitable habitat is
present or reasonably nearby. Not
observed in many years of
monitoring in the Montezuma Hills.

Western burrowing owl
Athene cunicularia
hypugea

SC/SSC

Lowlands throughout California,
including the Central Valley,
northeastern plateau, southeastern
deserts, and coastal areas. Rare
along south coast.

Level, open, dry, heavily grazed or
low-stature grassland or desert
vegetation with available burrows.

Present; species observed occupying
nesting burrows within the Project
Area (Curry and Kerlinger 2009).

SC/FP

Lowland areas west of Sierra
Nevada from the head of the
Sacramento Valley south, including
coastal valleys and foothills, to
western San Diego County at the
Mexico border.

Low foothills or valley areas with
valley or live oaks, riparian areas,
and marshes near open grasslands
for foraging.

Present; observed on numerous
occasions in the Project area (Curry
and Kerlinger 2009).

White-tailed kite
Elanus leucurus

June 2010
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Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
Reptiles and Amphibians
California red-legged frog
Rana aurora draytoni

T/SSC, FP

Potential Occurrence in the Wind
Project Areab

Found along the coast and coastal
mountain ranges of California from
Marin County to San Diego County
and in the Sierra Nevada from
Tehama County to Fresno County.

Permanent and semipermanent
aquatic habitats, such as creeks and
cold-water ponds, with emergent and
submergent vegetation. May
aestivate in rodent burrows or cracks
during dry periods.

Low; some habitat components are
present, but no observations within
the Montezuma Hills wind resource
area. The Project Area is on the edge
of the range for this species.

California tiger salamander
Ambystoma californiense
(= A. tigrinum c.)

T/T

Central Valley, including Sierra
Nevada foothills, up to
approximately 1,000 feet, and
coastal region from Butte County
south to northeastern San Luis
Obispo County.

Ponds, shallow lakes, or vernal pools
without fish species in grasslands
and oak woodlands for breeding.
Adults take cover and aestivate in
rodent burrows, rock crevices, or
among organic litter such as fallen
logs.

Present; confirmed 2 observations in
2008 immediately adjacent to the
Project area. Potential habitat is
present at multiple locations within
the Project area.

Giant garter snake
Thamnophis couchi gigas

T/T

Central Valley from the vicinity of
Burrel in Fresno County north to
near Chico in Butte County; has
been extirpated from areas south of
Fresno.

Sloughs, canals, flooded rice fields,
low-gradient streams, and freshwater
marsh habitats with a prey base of
small fish and amphibians; requires
banks for basking and flood
protected high ground in winter.

Low; few habitat components are
present. No observations within the
Montezuma Hills wind resource area.
The Project area is on the edge of
the range for this species.

Northwestern pond turtle
Clemmys marmorata
marmorata

SC/SSC

Occurs from the Oregon border of
Del Norte and Siskiyou counties
south along the coast to San
Francisco Bay, inland through the
Sacramento Valley, and on the
western slope of Sierra Nevada.

Occupies ponds, marshes, rivers,
streams, and irrigation canals with
watercress, cattails, water lilies, or
other aquatic vegetation.

Low; some habitat components are
present in the Project area, although
no known records or observations
have been made nearby.

Western spadefoot toad
Scaphiopus hammondii

SC/SSC, FP

Sierra Nevada foothills, Central
Valley, Coast Ranges, coastal
counties in southern California.

Shallow streams with riffles and
seasonal wetlands in annual
grasslands and oak woodlands.

Unlikely; Solano County is outside
the current range of the species.

Sacramento-San Joaquin estuary
and upstream lower riverine
reaches.

Requires perennial, intertidal stream Unlikely; no suitable habitat is
environment.
present. Occurs downstream of
Project site in Montezuma Slough
and other larger drainages.

Fish
Delta smelt
Hypomesus transpacificus

June 2010
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Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
Endemic to lakes and rivers of the
Slow-moving river sections, deadSacramento splittail
—/SSC
Central Valley, but now confined to end sloughs. Requires flooded
Pogonichthys
the Delta and Suisun Bay and
vegetation for spawning and foraging
macrolepidotus
associated marshes.
for young.
Steelhead-Central
California Coast
Oncorhynchus mykiss

Potential Occurrence in the Wind
Project Areab
Unlikely; no suitable habitat is
present. Occurs downstream of
Project site in Montezuma Slough
and other larger drainages.

T/SSC

Unblocked Bay Area and coastal
rivers and streams.

Requires coastal stream
environment.

Unlikely; no suitable habitat is
present. Occurs downstream of
Project site in Montezuma Slough
and other larger drainages.

E/E

Unblocked Bay Area and coastal
rivers and streams.

Requires coastal stream
environment.

Unlikely; no suitable habitat is
present. Occurs downstream of
Project site in Montezuma Slough
and other larger drainages.

Delta green ground beetle
Elaphrus viridus

T/—

Restricted to Olcott Lake and other
vernal pools at Jepson Prairie
Preserve, Solano County.

Sparsely vegetated edges of vernal
lakes and pools; occurs up to 250
feet from pools.

Low; habitat components occur on
site. However, this species is only
known near Jepson Prairie.

Valley elderberry longhorn
beetle
Desmocerus californicus
dimorphus

T/—

Stream and wetland habitats
throughout the Central Valley

Riparian and oak savanna habitats
with elderberry shrubs; the host
plant.

Low; very limited suitable habitat.
Only two elderberry shrubs have
been identified in the Project area in
a wetland south of Emigh road.

Sacramento anthicid beetle
Anthicus sacramento

—/—

Sacramento and San Joaquin rivers, Interior sand dunes and sand bars;
from Shasta to San Joaquin
has also been found in dredge spoil
counties, and at one site along the heaps.
Feather River at Nicolaus.

Unlikely; no suitable habitat is
present. Historic occurrences within
1.5 miles of Project area.

Lange’s metalmark
butterfly
Apodemia mormo langei

E/—

Historically along southern bank of Sand dunes (USFWS 2008).
the Sacramento-San Joaquin River.
Currently found only at Antioch San
Dunes in Contra Costa County
(USFWS 2008).

Unlikely; no suitable habitat is
present. Recent occurrences greater
than 5 miles south of Project area.

Winter-Run Chinook
salmon
Oncorhynchus
tshawytscha
Insects

June 2010
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Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
Crustaceans

Potential Occurrence in the Wind
Project Areab

Conservancy fairy shrimp
Branchinecta conservatio

E/—

Occurrences in Solano, Merced,
Large, deep vernal pools in annual
Tehama, Ventura, Butte, and Glenn grasslands.
counties.

High; potential habitat is present in
the Project area. However, there is
only one record for this species
approximately 2.2 miles north of
Beldons Landing in the Suisun
Marsh.

Vernal pool fairy shrimp
Branchinecta lynchi

T/—

Central Valley, central and south
Common in vernal pools; also found
Coast Ranges from Tehama County in sandstone rock outcrop pools.
to Santa Barbara County. Isolated
populations also occur in Riverside
County.

High; potential habitat is present. The
nearest record for this species is 4
miles north of the Project boundary,
east of the intersection of Lambie
and Good Haven Roads (near
Jepson Prairie).

Vernal pool tadpole shrimp
Lepidurus packardi

E/—

Shasta County south to Merced
County

High; potential habitat is present in
the Project area. There is a record for
this species about 1 mile west of
Collinsville Road.

Vernal pools and ephemeral stock
ponds

Sources: CNDDB 2010, Curry and Kerlinger 2010 and 2006b; Jones & Stokes 2006; ICF Jones & Stokes 2009.
Note: Shaded cells are species present within the Project area.

June 2010
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Table 8.1-2
Special-Status Wildlife Species Potentially Occurring in the Shiloh III Wind Energy Project Area
Common and
Statusa
Scientific Name
Federal/State
Geographic Distribution
Habitat Requirements
a

b

Status explanations:
Federal:
E = Listed as endangered under the Federal Endangered Species Act.
T = Listed as threatened under the Federal Endangered Species Act.
PT = Proposed for Federal listing as threatened under the Federal
Endangered Species Act.
C = Species for which USFWS has on file sufficient information on biological
vulnerability and threat(s) to support issuance of a proposed rule to list,
but issuance of the proposed rule is precluded.
SC = Species of concern; species for which existing information indicates it
may warrant listing but for which substantial biological information to
support a proposed rule is lacking.
— = No listing.
State:
E = Listed as endangered under the California Endangered Species Act.
T = Listed as threatened under the California Endangered Species Act.
FP = Fully protected under the California Fish and Game Code.
SSC = Species of special concern in California.
SCE = Species considered for listing as endangered.
— = No listing.

June 2010

Potential Occurrence in the Wind
Project Areab

Potential Occurrence explanations:
Present:
Species was observed during Project surveys, or recent species
records (within 5 years) from literature are known within the Project
area.
High:
The CNDDB or other reputable documents record the occurrence
of the species off-site, but within a 10-mile radius of the Project
area and within the last 10 years. High quality suitable habitat is
present within the Project area.
Moderate: Species does not meet all terms of High or Low category. For
example: CNDDB or other reputable documents may record the
occurrence of the species near but beyond a 10-mile radius of the
Project area or some of the components representing suitable
habitat are present within or adjacent to the Project area, but the
habitat is substantially degraded or fragmented.
Low:
The CNDDB or other documents may or may not record the
occurrence of the species within a 10-mile radius of the Project
area. However, few components of suitable habitat are present
within or adjacent to the Project area.
Unlikely:
CNDDB or other documents do not record the occurrence of the
species within or reasonably near the Project area and within the
last 10 years, and no or extremely few components of suitable
habitat are present within or adjacent to the Project area
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Special-Status Plants
Based on a review of the CNDDB and environmental documents prepared for other
projects in the Montezuma Hills, 35 special-status plant species were identified as
having the potential to occur in the Project area (Table 8.1-1). Ten of these species do
not occur in the Project area because they have extremely limited ranges (e.g., Antioch
Dunes evening primrose) or are limited to habitats that are not present in the Project
area (i.e., serpentine soils, brackish marsh, tidal salt marsh, or dunes), as described in
Table 8.1-1. The remaining species have potential to occur based on the presence of
suitable habitat components and because the Project area is located within the species’
known range or CNDDB records of this species are known nearby.
Several special-status plants are known to occur within the Project area and in adjacent
areas based on results from the floristic surveys conducted for this Project and for other
adjacent wind farm projects, as well as from known CNDDB occurrences (Appendix C)
(CNDDB 2010, E & E 2007, Jones & Stokes 2006). These data sources have
documented the presence of heartscale, San Joaquin spearscale, pappose spikeweed,
Carquinez goldenbush, Gairdner’s yampah, bearded popcorn-flower, Keck’s
checkerbloom, woolly rose-mallow, and Northern California black walnut as occurring in
or near the Project area.
Heartscale
One occurrence of heartscale (Atriplex cordulata) is found 0.25 miles outside the Project
area, directly south of the proposed Substation Option 1, as noted in the Shiloh II
project area surveys (E & E 2007). Heartscale occurs in grasslands on alkaline or sandy
soils in numerous counties—including Alameda, Contra Costa, Butte, Fresno, Glenn,
Kings, Kern, Madera, Merced, Solano, and Tulare Counties—below approximately 660
feet elevation. This is the species’ only known occurrence detected in the area to date
and appears to be the only remaining habitat for the species in the Montezuma Hills.
San Joaquin Spearscale
The San Joaquin spearscale (Atriplex joaquiniana) is sufficiently rare and occurs in such
limited numbers that any impacts on it or its habitat would typically be considered
significant. The CNDDB identifies a small population (less than 100 square feet) occurs
approximately 1,500 feet south of SR 12, within 1 mile of the far eastern Project
boundary (CNDDB 2010).
Papoose Spikeweed
Several large populations and smaller groupings of papoose spikeweed (Centromadia
parryi ssp. parryi) were located in the Project area during surveys on the western
portions of the Project area. Additional occurrences of this species in this same western
area have been reported during surveys for the Shiloh II project and from the CNDDB. It
occurs in annual grasslands and alkali grasslands in Solano County below
approximately 328 feet elevation. This species is also known to occur in the Kirby Hills
and near Fairfield.
June 2010
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Carquinez Goldenbush
One occurrence of Carquinez goldenbush (Isocoma arguta) is documented in the Shiloh
III Wind Energy Project area, south of Little Honker Bay Road and west of Olsen Road.
The Carquinez goldenbush was previously found in the Montezuma Hills during studies
conducted for the Shiloh I project (Jones & Stokes 2004). It is also known to occur on
the eastern edge of the Suisun Marsh and to the north, near Jepson Prairie. This is the
species’ only known occurrence in the Montezuma Hills.
Gairdner’s Yampah
One occurrence of Gairdner’s yampah (Perideridia gairdneri ssp. gairdneri) is located
within 1 mile of the Project area east of Olsen Road and directly south from the
proposed Substation Option 1 (E & E 2007). This occurrence was previously located in
the Montezuma Hills during studies conducted for the Shiloh I project (Jones & Stokes
2004). Gairdner’s yampah is considered by the CNPS to occupy a limited distribution,
qualifying it as a List 4 species. It occurs in a variety of mesic habitats below
approximately 1,198 feet elevation. Because this plant is a List 4 species, detailed
occurrence information is not tracked by the CNDDB, and its distribution is not welldocumented.
Bearded Popcorn-flower
One occurrence of bearded popcorn-flower (Plagiobothrys hystriculus) is located in the
Project area west of Olsen Road near the proposed Substation Option 2. This
occurrence was previously located in the Montezuma Hills during studies conducted for
the Shiloh II project (E & E 2007). Several other occurrences of bearded popcorn flower
were also located during previous surveys in close proximity to the Project area
between Turbine Areas A and B (CNDDB 2010, E & E 2007). The CNPS has
considered this species to be extinct (List 1A) in all six editions of the Inventory of Rare
and Endangered Plants of California, including the most recent edition (2010). These
recent rediscovered observations represent the first observations of the species since
its collection in 1892 by Willis Lynn Jepson. Therefore, any impacts on this species or
its habitat is considered significant.
Keck’s Checkerbloom
The CNDDB (2010) has identified a historic population of Keck’s checkerbloom
(Sidalcea keckii) as occurring approximately 1 mile north of Turbine Area A near SR 12.
This species is found on clay and serpentine soils in valleys and foothill grasslands
within Solano County.
Woolly Rose-mallow
The CNDDB (2010) has identified a historic population of woolly rose-mallow (Hibiscus
lasiocarpos var. occidentalis) as occurring approximately 1.5 miles east of Turbine
Area E area near Rio Vista. This species occurs within freshwater marshes at lower
elevations.
June 2010
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Northern California Black Walnut
A large historic population of northern California black walnut (Juglans hindsii) is located
approximately 1.5 miles east of Turbine Area E near Rio Vista (CNDDB 2010). This
species occurs within riparian woodland and forests.
Special-Status Wildlife
Based on a review of the CNDDB and environmental documents prepared for other
projects in the Montezuma Hills, 43 special-status wildlife species were identified as
potentially occurring in the Project area region (Table 8.1-2). However, nine are not
expected to occur in the Project area because they have either an extremely limited
range (such as the Western spadefoot toad) or are restricted to specific habitats that are
not present in the Project area (such as the California clapper rail), as described in
Table 8.1-2. The remaining species have potential to occur based on the presence of
suitable habitat onsite and because the Project area is located within the species’
known range, or CNDDB records show this species to be present. Figures 8.1-3a
through 8.1-3c depict locations of special-status wildlife species and associated habitat.
Crustaceans
Three special-status crustacean species were determined to have a high potential for
occurrence in suitable vernal pool habitat within the Project area. Their range extends
throughout the Central Valley and eastern lowlands of the Coast Ranges. These
species include: the federally endangered Conservancy fairy shrimp (Branchinecta
conservation); the federally endangered vernal pool tadpole shrimp (Lepidurus
packardi); and the federally threatened vernal pool fairy shrimp (Branchinecta lynchi)
(ICF Jones & Stokes 2009). These invertebrates inhabit vernal pools or seasonal ponds
that fill during winter and spring rains and eventually become dry in summer and fall.
Eggs (cysts) lie in the soil through dry periods, hatching with the next season’s rains, or
may even remain dormant for decades before hatching.
Fairy and tadpole shrimp have been recorded in the Project vicinity by the CNDDB and
during surveys from other adjacent wind farm projects. There are no known occurrences
of the Conservancy fairy shrimp in the Project area. However, there is a single
documented record of this species approximately 2 miles to the west of the Project area
in the Suisun Marsh area. The other two species have not been recorded immediately
adjacent to the Project area. Vernal pool fairy shrimp are known to occur approximately
4 miles north, and vernal pool tadpole shrimp are known to occur approximately 3 miles
southwest of the Project area. Specific species information and ecology are
summarized below. There is a high potential for these species to occur within two vernal
pools adjacent to the Project area, as well in some of the seasonal ponds within the
Project boundaries. Protocol-level surveys for these species were not conducted. The
location of vernal and seasonal pools providing suitable habitat for special-status
crustaceans is shown in Figures 8.1-2a through 8.1-2c and 8.1-3a through 8.1-3c.

June 2010
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8.0 Biological Resources

Insects
The federally threatened valley elderberry longhorn beetle (VELB) (Desmocerus
californicus dimorphus) larvae live in and feed off of the pith inside blue elderberry
stems. Detailed surveys for this species were not conducted. However, habitat for the
species (elderberry shrubs with stems greater than 1 inch diameter) was identified in the
Project area in one location (approximately two to three shrubs in the wetland complex)
(E & E 2009) (Figure 8.1-3c). The shrubs occur on the borders of the wetland area
south of Emigh Road, approximately 0.25 miles south of the proposed turbines E5 and
E6. Generally, the USFWS considers any ground disturbance within 100 feet of
potentially occupied elderberry shrubs to affect the VELB. Although these shrubs are
isolated and there are no records of this species nearby, the Project area is within the
range of VELB and it is assumed that the shrubs could be occupied.
Fish
Four special-status fish species were indicated in the CNDDB record search as having
the potential to occur in the Project area. However, all drainages within the Project area
are seasonal and thus do not provide suitable habitat to support fish species. In
addition, there are no records of these special-status species occurring within the wind
resource area in the Montezuma Hills or Project area.
Amphibians
The presence of seasonal drainages and adjacent wetland habitat in the Project area
could provide suitable habitat for two special-status amphibians. These include the
federally threatened California red-legged frog and the federally and state threatened
CTS.
California Red-Legged Frog
The California red-legged frog (Rana aurora draytonii) originally extended from Mendocino
County in northwestern California south (primarily west of the Cascade-Sierra crest) to
northwestern Baja California (Shaffer et al. 2004). This species is typically associated with
permanent fresh water bodies. Breeding occurs in January and February at low elevations in
California, and larvae metamorphose 3.5 to 7 months after hatching (Fellers et al. 2001).

Potential habitat occurs onsite; however, water bodies in the Project area may be too
ephemeral to support this species (Figures 8.1-3a through 8.1-3c). In addition, the
Project area lies just outside the known range of California red-legged frog. There are
no known occurrences of this species in or near the Project area.
California Tiger Salamander
CTS adults (Ambystoma californiense) are terrestrial and spend most of their time
underground in burrows, emerging for only brief periods in spring to breed in aquatic
habitats (Trenham et al. 2001). Juvenile CTS are aquatic and require 3 to 6 months in
breeding pools to reach maturity before they can move to upland habitats for aestivation
(Petranka 1998). CTS breeding and aestivation habitat includes vernal pools, seasonal
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and perennial ponds, and surrounding upland areas in grassland and oak savannah
plant communities from sea level to about 3,600 feet (69 Federal Register 149, August
4, 2004). Previous environmental documents prepared for other projects in the
Montezuma Hills have considered aquatic habitats such as stock ponds and vernal
pools, and the non-native grasslands and cultivated uplands surrounding these pools
and ponds as suitable habitat for CTS (Jones & Stokes 2006).
Records in the CNDDB have documented finds of CTS adjacent to the Project area
(CNDDB 2010). There is a previously known occurrence of the CTS in a wetland
system in proximity to the western portion of the Project area, directly north of the
proposed substation options and to the west of Olsen Road (Figure 8.1-3a). Following
USFWS directive to the Applicant, the presence of CTS is inferred in two western
segments of the Project area west of Birds Landing Road. Due to the potential for take
of the CTS during Project construction or operation, the Applicant has informally
consulted with the USFWS and initiated preparation of a CTS Habitat Conservation
Plan (HCP) for the Project area.
As part of the effort for the CTS HCP, the Applicant conducted CTS field surveys in the
eastern segments of the Project area during 2009 and 2010. Typically, the USFWS
requires that protocol-level surveys for CTS be conducted over a 2-year period to
confirm the presence or absence of the species. The survey results did not locate CTS
eggs or larvae in any of the onsite or off-site adjacent habitats in the eastern portion of
the Project area (Schafer 2010a).
Reptiles
The federally endangered giant garter snake and northwestern pond turtle, a federal
species of concern, were identified in CNDDB searches as aquatic reptiles with the
potential to occur in the Project area.
Northwestern Pond Turtle
The northwestern pond turtle (Clemmys marmorata marmorata) is typically found in
sites with permanent fresh water and suitable prey species such as small fish and
amphibians. This species may move through the Project area, but because perennial
water bodies or streams are absent in most portions of the site, northwestern pond
turtles are unlikely to remain or breed in the Project area. There are no species records
within or near the Project area.
Giant Garter Snake
The giant garter snake (Thamnophis couchi gigas) is typically found in brackish or
freshwater marsh habitats or sites with permanent fresh water and suitable prey species
such as small fish and amphibians (USFWS 1999). The Project area appears to be on
the edge of the historical range of this species, and there are no CNDDB records of the
snake in or near the Project area. Additionally, the Project area does not include
suitably large areas of wetland for breeding or foraging habitat; thus, this species has a
low probability of occurrence in the Project area.
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Mammals
Two special-status terrestrial mammal species were identified in CNDDB records as
potentially occurring in the Project area. The salt marsh harvest mouse
(Reithrodontomys raviventris) inhabits salt marshes with a dense plant cover of
pickleweed or similar salt marsh vegetation immediately adjacent to uplands. The
Suisun shrew (Sorex ornatus sinuosus) occupies the same salt marsh vegetation in tidal
marshes with driftwood for cover. There is no such suitable habitat in the Project area
for either of these two species (Table 8.1-2).
Bats
The existing habitat in the Project area offers potential foraging habitat for bats, but
limited natural and artificial roosting sites to sustain substantial populations of resident
bats. There are limited available data on bat abundance or activity in the Montezuma
Hills. This makes assessments of risk to bats from wind facility development difficult.
Bat mortality records from the High Winds and Shiloh I projects post-construction avian
and bat mortality studies suggest that the majority of mortality incidents recorded to date
are due to bats migrating through the Project area during the Fall period (August to
October) (Curry and Kerlinger 2006a, 2009). Several common bat species and two
special-status bat species, the pallid bat (Antrozous pallidus) and the western red bat
(Lasiurus blossevillii), which are species of special concern in California, have the
potential to occur within the vicinity of the Project area.
Pallid Bat
The pallid bat (Antrozous pallidus) inhabits open, dry grasslands with adjacent caverns
or crevices for roosting. This species may forage over the Project area and roost in
barns or other structures in the Project vicinity. There are no records of this species
from monitoring of adjacent wind farm projects (Curry and Kerlinger 2006a and b,
2009).
Western Red Bat
The western red bat (Lasiurus blossevillii) roosts in dense, mature riparian forests and
woodlands including sycamores and cottonwoods. This bat is considered locally
common in some areas of California, occurring from Shasta County to the Mexican
border, west of the Sierra Nevada Mountains and deserts. The winter range also
includes coastal regions south of the San Francisco Bay. It may also be found in urban
areas. This species has been recorded in the Project vicinity during post-construction
monitoring at the High Winds and Shiloh I projects (Curry and Kerlinger 2006a and b,
2009).
Birds
An Avian Monitoring Study and Risk Assessment for the Shiloh III Wind Energy Project
was developed by Curry and Kerlinger (Appendix C) (2010). Surveys for this report
were conducted in a wide geographic area surrounding the wind resource area in the
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Montezuma Hills between April 24, 2007, and April 24, 2008. Raptor nesting surveys
(performed in the 2007 nesting season), including golden eagle and Swainson’s hawk
nesting covering a 3 to 5-mile zone around the Project area, were also completed for
the report (Curry and Kerlinger 2010).
For the Shiloh III Wind Energy Project, 333 hours of observing birds on 74 different
visits were conducted at nine observation points in the vicinity of the Project. A total of
42,038 observations of 70 avian species were recorded. The most common avian
species group observed were small songbirds (passerines, not including large corvid
species), which accounted for 82% of all observed birds. Of these small songbirds,
blackbird species (mostly red-winged blackbirds and Brewer’s blackbirds) comprised
67%, and they made up 56.4% of the total number of avian observations. Of these
blackbirds, 18,796 observations were of mixed blackbirds seen flying in large flocks that
could not be quantified per species. Removing blackbird observations from the total,
small songbirds then comprised 67.9% (15,777 sightings) of the total number of
observations of all avian species; waterfowl species (ducks and geese), 2.3% (532
sightings); raptors, 4.8% (1111 sightings); water birds (shorebirds, egrets, pelicans,
cormorants [2546 sightings]), 11.0%; large corvids (crows and ravens, 475 sightings),
2.0%; gulls (88 sightings), 0.4%; and other birds, 11.7% (vultures, doves/pigeons,
flickers, swifts, hummingbirds, etc. [2713 sightings]) (Curry and Kerlinger 2010).
A total of 14 raptor species were recorded in the Montezuma Hills study area during the
2007 to 2008 surveys. Of 1,111 raptor sightings, red-tailed hawks constituted 49.7%
(552 sightings), followed by: American kestrels, 28.6% (318 sightings); northern
harriers, 7.5% (83 sightings); Swainson’s hawks, 3.0% (33 sightings); golden eagles,
2.8% (31 sightings); rough-legged hawks, 2.2% (24 sightings); ferruginous hawks, 1.6%
(18 sightings); prairie falcons, 1.4% (16 sightings); burrowing owls, 1.4% (15 sightings);
great horned owls, 1.1% (12 sightings); white-tailed kites, 0.5% (6 sightings); and
merlin, osprey, and peregrine falcon, 0.09% each (1 sighting). Golden eagle, a
particular species of special concern at wind facilities, constituted 2.8% of all raptor
species and only 0.2% of all species (excluding blackbirds) observed at the Project
area, to date.
Five hundred fifteen observations were made of California endangered and threatened
species, species of special concern, and fully protected species. Loggerhead shrikes
(220 sightings) were the most observed California listed species of concern with 42.7%
of all 515 observations, followed by American white pelican (117 sightings, 22.7%),
northern harrier (83 sightings, 16.1%), Swainson’s hawk (33 sightings, 6.4%), golden
eagle (31 sightings, 6%), burrowing owl (15 sightings, 3%), white-tailed kite and
tricolored blackbird (6 sightings each, 1.2% each), and black swift (3 sightings, 0.6%). A
single peregrine falcon was observed and comprised 0.2% of listed species
observations. Several species were observed that were previously listed as California
species of special concern but are now de-listed and are taxa being watched but not
covered under the CESA. These species include ferruginous hawk (Buteo regalis), longbilled curlew (Numenius americanus), merlin (Falco columbarius), and the prairie falcon
(Falco mexicanus). No federally listed endangered or threatened avian species were
observed during the study period.
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Special-Status Raptors
Swainson’s hawk
The Swainson’s hawk is a resident in grasslands, open woodlands, and agricultural
areas adjacent to the Sacramento and San Joaquin River deltas, with high
concentrations of this species recorded near Woodland and Davis north of the Project
area. This species forages over open, dry grasslands and farm fields and nests in large
trees along fence-rows or in riparian corridors. The Project area provides sufficient
forage habitat, and limited nesting habitat in the form of scattered eucalyptus groves
(Figures 8.1-3a through 8.1-3c).
Northern Harrier
Northern harrier (Circus cyaneus) forage and breed in a variety of lowland terrestrial
and aquatic habitats, including marshes, wet meadows, annual grasslands, irrigated
pastures and some croplands. They are known to nest in nearby Suisun Marsh and to
the immediate south of the Project area. Harriers are ground nesters, preferring dense
patches of tall, undisturbed vegetation. Rodents, particularly California voles
(M. californicus), are a main staple of their diet, and these species can be found in large
numbers in proximity to wet habitats (Shuford and Gardali 2008). The Project area
provides sufficient forage and nesting habitat for this raptor (Figures 8.1-3a through 8.13c).
White-tailed Kite
White-tailed kites (Elanus leucurus) are commonly found in lowland valley and coastal
areas throughout California. The kite forages in open grasslands, meadows, wetlands,
and agricultural areas and feeds primarily on small rodents and mammals (Zeiner et al.
1990). The species constructs its nests near the top of dense tree stands, usually near
open foraging spaces. The Project area provides sufficient forage habitat, and limited
nesting habitat in the form of scattered eucalyptus groves (Figures 8.1-3a through 8.13c).
Peregrine Falcon
The American peregrine falcon (Falco peregrinus) is widely distributed, and occurs
throughout the Central Valley, 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
in man-made structures and old tree snags (Zeiner et al. 1990). The Project area
provides sufficient forage habitat and limited nesting habitat in the form of scattered
eucalyptus groves and scattered residential areas (Figures 8.1-3a through 8.1-3c).
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Western Burrowing Owl
Western burrowing owls (Athene cunicularia hypugea) are found throughout much of
California in annual and perennial grassland, desert, and open arid scrubland (CDFG
1995). They can also be found in human-modified habitats such as vacant lots in
residential areas, along railroad ballast, dirt roads, and on canal levees. The critical
requirement for western burrowing owl habitat is the presence of burrows for nesting
and cover. These owls use burrows excavated by rodents such as ground squirrels and
other small animals, as well as artificial burrows and other structures with crevices such
as concrete culverts, debris piles, or openings under roads (CDFG 1995). The species
in California can be non-migratory, and breeding season extends from February through
August, peaking in mid-April through mid-June.
Western burrowing owls were observed using historic burrows within the Project area,
and they are known to occur elsewhere in the Montezuma Hills. However, intensive
agriculture practices and the significant reduction of California ground squirrel
populations in the area have reduced the availability of burrows for natal dens.
Consequently, burrowing owls in the region have been seen to use deep cracks at road
cuts along access roads and fence rows for nesting. This behavior was documented by
biologists at the High Winds wind farm, where three active burrowing owl dens were
found among deep fissures along Stewart Lane within the Project area (Curry and
Kerlinger 2006a and b).
Golden Eagle
Golden eagles (Aquila chrysaetos) typically inhabit open grassland areas in foothills
surrounding the Central Valley. Golden eagle nests are commonly built on cliff ledges
and in large trees in open areas. They typically forage in open grasslands, where they
prey on California ground squirrels and black-tailed jackrabbits (Kochert et al. 2002).
Golden eagles occur in the Montezuma Hills, and suitable forage and nesting habitat for
this species is present in the Project area (Figures 8.1-3a through 8.1-3c).
Raptor Nesting Surveys
Migratory birds and raptors have the potential to nest in the Project area and vicinity.
The breeding season for migratory birds and raptors generally extends from early
February through early August, although nesting periods vary by species. Forested
nesting habitat for many species typically includes riparian and woodland areas,
although nonnative trees and electrical towers also are used. The main prey species for
large raptors include California ground squirrels, black-tailed jackrabbits, voles, pocket
mice, and harvest mice. Groves of mature trees, primarily non-native eucalyptus trees,
in the Project area provide nesting habitat for some migratory birds and raptors (Figures
8.1-3a through 8.1-3c).
Raptor nesting surveys have been conducted periodically in the wind resource area in
the Montezuma Hills since 2001. The recent 2007 survey reported 9 species of raptors
nesting in the Project vicinity and 137 nests including two golden eagle nests (Curry and
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Kerlinger 2010). All nests were observed within 3 miles of the Project area, excluding
one golden eagle nest to the west of the Project area. One pair of nesting Swainson’s
hawk (California-listed threatened species) was also identified, and one Swainson’s
hawk nest has been observed within the Shiloh III boundary off SR 12 and several other
nests have been observed in the Montezuma Hills wind resource area. A previous study
was conducted in 2005 as part of the Post-Construction Avian and Bat Fatality
Monitoring Study for the High Winds Wind Power Project (Curry and Kerlinger 2006).
This 2005 study reported six species of nesting raptors and 26 raptor nests observed in
and/or adjacent to the High Winds project area. Based on these surveys, the most
common raptor species nesting in the Montezuma Hills area are American kestrels, redtailed hawks, northern harriers, great-horned owls, barn owls, and white-tailed kites.
Golden Eagle Nesting Surveys
Surveys for golden eagle nesting in and around the wind resource area in the
Montezuma Hills has been conducted in 2005 (Curry and Kerlinger 2006b) and again in
2007 for the Shiloh III Wind Energy Project. Golden eagles have been found nesting
within the area in past years, although some nests were not active in all years. The two
pairs observed in this survey (2007), and nesting eagles in previous years, were all
situated in hilly regions. Two active golden eagle nests were observed during the 2005
surveys (Curry and Kerlinger 2006b). In 2007 surveys, two active golden eagle nests
were again observed: one at a property off Birds Landing Road a few miles west of the
Project area and the second approximately 5 miles southwest of the Project area in the
Potrero Hills. Additionally, two other historical nests that are inactive as of the 2007
survey are also located within proximity to the Project area, including one on Emigh
Road and one 1.3 miles south of SR 12 and west of Olsen Road.
8.2

REGULATORY SETTING

This section provides an overview of the laws and regulations that influence the
management of biological resources in the Shiloh III Wind Energy Project area. While
many of these regulations will not apply to the proposed activities if biological resources
are avoided as part of the Project, regulations are discussed to determine which
biological resources are considered “sensitive” for the purposes of this report and what
effects the proposed action may have on them.
8.2.1

Federal

Federal Endangered Species Act
The USFWS has jurisdiction over plants, wildlife, and non-anadromous fish listed as
threatened or endangered under Section 9 of the ESA. The USFWS also has a “watch
list” of species that are designated as species of concern. The ESA protects listed
species from harm, or “take,” which is broadly defined as to “harass, harm, pursue,
hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in any such
conduct.” This definition includes impacts that may harm a species indirectly.
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In any project that could affect a listed species and that involves a federal agency, the
federal agency must consult with the USFWS in accordance with Section 7 of the ESA.
The USFWS issues a Biological Opinion and, if the project does not jeopardize the
continued existence of the listed species, issues an incidental take permit. When no
federal nexus is present, proponents of a project where there may be potential impacts
on a listed species may consult with the USFWS and apply for an incidental take permit
under Section 10 of the ESA. Section 10 requires an applicant to submit an HCP that
specifies project impacts and mitigation measures. The Applicant has engaged in
informal consultation with the USFWS regarding the potential for the Project to result in
take of the CTS and has begun preparation of a Project-specific HCP for the CTS to
address it.
Migratory Bird Treaty Act
The Migratory Bird Treaty Act (MBTA) was established in 1918 and amended in 1989.
Its fundamental goal is to establish an international framework for the protection and
conservation of migratory birds. Under the act, taking, killing, or possessing migratory
birds is unlawful. This act instructed the USFWS to develop regulations regarding the
harvest or taking of such birds. Unless permitted by regulations, the act provides that is
unlawful to pursue, hunt, take, capture, or kill; attempt to take, capture, or kill; possess,
offer to or sell, barter, purchase, deliver, or cause to be shipped, exported, imported,
transported, carried, or received any migratory bird, part, nest, egg, or product,
manufactured or not.
Bald and Golden Eagle Protection Act
The Bald and Golden Eagle Protection Act of 1940 (and as amended several times)
protects both the bald eagle and the golden eagle by prohibiting, except under certain
specified conditions, the taking, possession, and commerce in such birds. Pursuant to
the ESA, permits were formerly available to “take” bald eagles as part of otherwise
lawful activities. When the bald eagle was removed from the ESA (i.e., “delisted”) in
June 2007, however, the provision for issuing permits for activities that could “disturb” or
otherwise incidentally take eagles was eliminated. This left significant constraints on a
broad range of otherwise legal activities, including construction and operation of wind
farms, as no permitting process remained which would protect operators against liability
for unintended take that may occur associated with otherwise lawful activities.
To address this problem, the USFWS proposed regulations to create a permit provision
to continue to provide protection for eagles while also authorizing limited take of eagles,
for situations where take occurs pursuant to otherwise lawful activities. On September
11, 2009, these regulations were formalized in a final ruling issued in the Federal
Register (74 Federal Register 175). The ruling took effect on November 10, 2009. The
regulations comprise a USFWS program that will allow the issuance of two new types of
permits, one addressing take in the form of disturbance or actual physical take of eagles
(50 CFR 22.26), and a second permit, which would provide for removal of nests (50
CFR 22.27). Most permits issued under the new regulations are expected to be those
that would authorize disturbance, as opposed to physical take (e.g., take resulting in
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mortality). Permits for physical take will be issued in very limited cases only, where
every precaution has been implemented to avoid physical take and where other
restrictions and requirements will apply. USFWS has indicated that it will not be ready
this year to implement the new regulations, but that it expects applicants to prepare and
submit an avian protection plan for USFWS review (Miller 2010).
Clean Water Act (Sections 401 and 404)
As further discussed in Chapter 12, Hydrology and Water Quality, the USACE and the
EPA regulate the discharge of dredged or fill material into waters of the United States
under Section 404 of the CWA. Project proponents may be required to obtain a permit
from the USACE for all discharges of fill material into waters of the United States,
including wetlands, before proceeding with a proposed action. Biological communities
on the Project site that could qualify as waters of the United States are described above
in Section 8.1.1. For the purposes of this document, all wetlands are considered to have
the potential to be considered jurisdictional by the USACE. Consultation with the
USACE could be required for any activities proposed near or within potential waters of
the United States.
Water Code Section 13260 requires “any person discharging waste, or proposing to
discharge waste, within any region that could affect the waters of the state to file a
report of discharge (an application for waste discharge requirements).” Under the
Porter-Cologne Act definition, the term waters of the state is defined as “any surface
water or groundwater, including saline waters, within the boundaries of the state.” If the
project will require the disturbance of a wetland, and USACE determines that the
wetland is not subject to regulation under Section 404 of the CWA, then Section 401
water quality certification is not required. However, the California Regional Water
Quality Control Board (RWQCB) may require waste discharge requirements if fill
material is placed into waters of the state. If all wetlands cannot be avoided as part of
the Project, the Applicant would be required to file an application for waste discharge
requirements with the RWQCB.
8.2.2

State

State Endangered Species Act
The CESA prohibits taking of species listed as threatened and endangered under
Section 2080 of the California Fish and Game Code. The California Fish and Game
Code also provides protection from take for fully protected species. Section 5050 lists
fully protected amphibians and reptiles; Section 3515 lists fully protected fish; Section
3511 lists protected birds; and Section 4700 lists protected mammals. The Code defines
“take” as “hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture,
or kill” and differs from the federal ESA in that it does not include habitat destruction in
its definition of take.
Proponents of a project affecting a state-listed species may consult with CDFG, which
can issue a management authorization and incidental take permit under Section 2081 of
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the Fish and Game Code. The CDFG is a trustee agency under CEQA, with consulting
authority over species considered special-status, as defined in the CEQA guidelines.
Should an incidental take permit be issued for the Project, the CDFG would also
become a responsible agency during the environmental process. The CDFG may rely
on the Environmental Impact Report in preparation of any incidental take permit it may
issue for the Project.
California Environmental Quality Act
CEQA is the regulatory framework by which California public agencies identify and
mitigate significant environmental impacts of projects subject to CEQA. A project
normally will have a significant environmental effect if it substantially affects a
threatened rare or endangered species or the habitat of that species; substantially
interferes with the movement of resident or migratory fish or wildlife; or substantially
diminishes habitat for fish, wildlife, or plants. CEQA guidelines define rare, threatened,
or endangered species as those listed under ESA and CESA as well as any other
species that meets the criteria by the resource agencies or by local agencies. For
example, the CDFG-designated “species of special concern” or CNPS-listed species
are generally considered for special treatment under CEQA.
Raptor Protection
It is the policy of the CDFG to recognize that raptors, including vultures, hawks, eagles,
falcons, kites, ospreys, and owls, are part of California’s native fauna; are integral to
their ecosystems; and have intrinsic, ecological, scientific, educational, economic, and
recreational value (Avian Power Line Interaction Committee 1996). The CDFG also
recognizes that raptor populations and their habitats should be identified, monitored,
maintained, restored, and enhanced through research, management, and protection by
the CDFG and ensures that the utilization of, or impacts on, any population of raptor
species will not contribute to the species’ depletion in the wild. Section 3503 of the
California Fish and Game Code prohibits the killing of birds and/or the destruction of
bird nests. Section 3503.5 prohibits the killing of raptor species and/or the destruction or
removal of raptor nests.
Stream Protection
In addition to regulation of listed and special-status species, the CDFG also regulates
activities that would interfere with the natural flow of or substantially alter the channel,
bed, or bank of a lake, river, or stream (see Chapter 12, Hydrology and Water Quality).
These activities are regulated under California Fish and Game Code Sections 1600 to
1616 and require a lake or streambed alteration agreement permit. Requirements to
protect the integrity of biological resources and water quality are often conditions of
streambed alteration agreements. Conditions that CDFG may require include avoidance
or minimization of vegetation removal, use of standard erosion control measures,
limitations on the use of heavy equipment, limitations on work periods to avoid impacts
on fisheries and wildlife resources, and requirements to restore degraded sites or
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compensate for permanent habitat losses. If the Project will not affect a streambed, a
streambed alteration agreement will not be required.
8.2.3

Local

In addition to federal and state jurisdictions, impacts on biological resources are also
subject to the policies and regulations of Solano County. Biological resource values and
protections are established for various wildlife and sensitive habitats by the Solano
County General Plan (Solano County 2008). Resource conservation and open land
policies are established for the protection and enhancement of natural habitats, native
tree woodlands, wetlands/vernal pools, wildlife corridors, and other high-priority
conservation areas. Protection of these habitats will ensure the health and long-term
conservation of sensitive and special-status species within County lands. Established
policies for the protection of marsh and wetland habitat are further discussed in
Chapter12, Hydrology and Water Quality.
The Solano County General Plan also requires that wind developers review relevant
literature and studies on avian and bats to incorporate recommended standards and
guidelines for reducing mortality rates on these species from wind projects.
Recommendations from the literature may include new technology or alternative siting
of turbines. The General Plan requires that wind power projects employ measures that
incorporate the California Energy Commission’s Guidelines for Reducing Impacts to
Birds and Bats from Wind Energy Development or any superseding guidelines and
recommendations of the energy and wildlife resource agencies.
8.3

SIGNIFICANCE CRITERIA

For the purposes of the Draft EIR, biological impacts are considered significant if the
Project:


Adversely affects a population of a threatened, endangered, rare, or sensitive
species by substantially reducing its numbers or causing a fish or wildlife
population to drop below self-sustaining levels;



Have a substantial adverse effect, either directly or through habitat modifications
on any species identified as a candidate, sensitive, or special status species in
local or regional plans, policies, or regulations, or by the California Department of
Fish and Game or US Fish and Wildlife Service.



Have a substantial adverse effect on any riparian habitat or other sensitive
natural community identified in local or regional plans, policies, regulations, or by
the California Department of Fish and Game or US Fish and Wildlife Service.



Have a substantial adverse effect on federally protected wetlands as defined by
Section 404 of the Clean Water Act (including, but not limited to, marsh, vernal
pool, coastal, etc.) through direct removal, filling, hydrological interruption, or
other means.
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Interfere substantially with the movement of any native resident or migratory fish
or 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 tree preservation policy or ordinance.



Conflict with the provisions of an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved local, regional, or state habitat
conservation plan.

8.4

IMPACT ANALYSIS AND MITIGATION

The analysis of temporary impacts is based on a 9-month construction period and
existing research about operational wind facilities. Secondary impacts on biological
resources as a result of increased sedimentation into streams and wetlands are
addressed in Chapter 12, Hydrology and Water Quality. These measures are detailed
below.
8.4.1

Public Concerns

Some of the comments received in response to the Notice of Preparation requested
evaluation of the Shiloh III Wind Energy Project potential impacts on natural and
biological resources, including potential avian mortality and impacts on wetlands and
special-status species.
8.4.2

Impacts and Mitigation

Impact BIO-1: Permanent and Temporary Loss of Habitat
As proposed, the Project could result in both permanent and temporary habitat loss by
various components of the Project (estimated in Table 8.1-3). As described previously,
agricultural lands and non-native grasslands dominate the Project area. These
vegetative communities are not sensitive natural communities but do provide valuable
habitat for several special-status species. Agricultural lands provide foraging habitat for
raptors and ground-feeding granivorous passerines, while grasslands provide nesting
and foraging habitat for raptors and migrating and wintering birds. Both habitats also
serve as upland habitat for CTS and are occupied by various rodents, which are
important raptor prey species. No wildlife nursery sites or non-avian migration corridors
have been identified within the Project area. Several wetland habitats or aquatic
resources also occur in the Project area; impacts on these sensitive communities are
further described under Impact BIO-2.
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Table 8.1-3

Project Activity

Shiloh III Wind Energy Project Estimated Disturbance Impacts from Project
Components as Currently Proposed

Quantity

Temporary
Impacts Total
Temporary Permanent
Impacts
Impacts
(acres)
GROUND DISTURBANCE

Permanent
Impacts
Total
(acres)*

Species Potentially
Affected

Wind Turbines

Turbine Pad
Foundations

59

7 acres

11 acres

7

11

Burrowing
mammals, ground
nesting birds,
reptiles,
amphibians (upland
habitat), plants

NA

Burrowing
mammals, ground
nesting birds,
reptiles,
amphibians (upland
habitat), plants

0.57

Burrowing
mammals, ground
nesting birds,
reptiles,
amphibians (upland
habitat), plants

Electrical Collection System
Underground
Collection
Lines (includes
HDD
entrance/exit
points)

Shiloh III
Substation

NA

One

21 acres
(approx. 24
linear miles
based on
GIS data
provided
from
Applicant)

0.5 acres

NA

21

287 feet *
86 feet

0.5

Other Project Components
Meteorological
Towers
Overhead
Transmission
Line Poles for
Substation
(Option 2)

Three

0.75 acres

0.25 acres

0.75

0.25

One

100 feet per
pole (Approx
¼ mile of
line will need
eight poles)

30 feet per
pole (8)

0.02

0.006

38

30

7

NA

Access Roads

Fifteen

38 acres

87,120 feet
of road *
15 feet
wide

Laydown Yard

One

7 acres

NA

TOTAL GROUND DISTURBANCE IMPACTS
74
AERIAL HABITAT DISTURBANCE
1.64 acres/
Rotor Swept
59
NA
turbine * 59 NA
Area/Turbine
turbines

Burrowing
mammals, birds,
bats, reptiles,
amphibians (upland
habitat), plants
Burrowing
mammals, birds,
bats, reptiles,
amphibians (upland
habitat), plants
Burrowing
mammals, ground
nesting birds,
reptiles,
amphibians (upland
habitat), plants
Burrowing
mammals, ground
nesting birds,
reptiles,
amphibians (upland
habitat), plants

42

97

Birds, bats

Note: *Permanent impacts are in addition to the temporary impact calculations.
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During Project construction, some of the agricultural land and grasslands would be
permanently disturbed from clearing, grading, and surfacing for 15-foot access roads,
substation construction, wind turbine foundations, transmission line poles,
meteorological towers, and other facilities and activities. These Project features would
permanently convert approximately 42 acres (approximately 0.9% of the available 4,500
acres) of agricultural land and non-native grassland into Project infrastructure.
The implementation of the Project and its associated 59 wind turbines would place
moving turbine blades in aerial space that was previously free of such obstructions for
birds and bats that occupy the Montezuma Hills area and Project vicinity. Approximately
97 acres of aerial habitat would be permanently impacted by installation of the turbines.
The operating wind turbines would remove usable aerial habitat from a wide variety of
both special-status birds and bats that circulate through or migrate across the Project
area and would also directly impact foraging, hunting, mating, and nesting activities for
many species, especially raptors. The sensitive raptor species known to occupy the
Project area and vicinity include golden eagle, Swainson’s hawk, northern harrier,
peregrine falcon, and white-tailed kite, among others. The removal of previously
unrestricted aerial habitat for both birds and bats due to wind turbine activity would
result in significant impacts on habitat for these species, as well as potential direct
mortality.
During Project construction, additional agricultural land and grasslands would be
temporarily disturbed from clearing and grading of access roads, temporary staging and
storage areas, transmission pole installation, meteorological towers installation,
substation construction, burying power collecting cables, and for other temporary
facilities and activities. These Project features would temporarily impact 74 acres
(approximately 1.6% of the available 4,500 acres) of agricultural land and non-native
grassland during construction. All of these Project features would be restored as part of
habitat restoration plans for this Project.
Construction could also result in disturbance or direct mortality of common wildlife
species. Wildlife may leave the Project area because of clearing and grading activities,
disturbance such as fugitive fumes and dust, or construction noise. Impacts could also
result from Project vehicle-related road kills or destruction of burrows or nests of
common or sensitive species.
Impacts on agricultural land habitat and non-native grassland habitat in the Project area
could be significant.
Mitigation Measure BIO-1: Restoration of Habitats within Project Area
To minimize the temporary disturbance of habitat and wildlife during construction and to
ensure restoration afterward, the Applicant shall implement the following measures:
a. During site preparation and construction, minimize disturbance to both
common habitats and vegetation. Clearing of all vegetation, grading, and
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other soil disturbance shall be restricted to those areas required for
construction and, to the extent feasible, in areas with little or no vegetation.
b. Prior to commencement of construction activities, fence or flag the
construction area boundary to minimize the construction footprint and prevent
intrusions into the surrounding habitat areas.
c. Sensitive habitat and resource areas shall be identified (including all
wetlands, all protected trees, nesting areas, and sensitive plant locations as
well as appropriate buffer area). The sensitive habitat exclusion buffer
boundary shall be marked with fencing or flagging to prevent any construction
personnel or equipment from intruding into these sensitive areas, to minimize
habitat impacts and impacts on sensitive species.
d. All areas of construction disturbance shall be set back at distances specified
for each sensitive habitat feature, as discussed in the subsequent impact
analysis for Impact BIO-2 and 4.
e. Maintain a 500-foot setback from groves (groupings) of mature trees (those
over 20 feet tall). Such trees within the Project area are known to provide
nesting habitat for raptors protected by the CDFG.
f. The Applicant shall assign a qualified biologist as an on-site point of contact
for the Solano County biological monitor (or other County designee). The
County monitor shall be allowed access to the site during the construction
and post-restoration period to ensure compliance with County policies and
procedures and shall have the authority to halt construction activities in
consultation with the assigned point of contact.
g. After construction, and prior to Project operation, the Applicant shall restore
through reseeding and/or planting of all areas disturbed by construction to
pre-construction conditions. Areas cleared of vegetation shall be seeded with
grasses or other vegetation as follows:
i.

Revegetation shall be implemented in accordance with Solano Grading
Ordinance guidelines (Solano County 2010), with consideration given to
landowner input and/or agreement between the Applicant and landowner,
where disturbance occurs. Revegetated areas, as required by the County,
shall be monitored until revegetation has been completed and successful
ground cover has been established in accordance with the requirements
of the Solano County Grading Ordinance.

ii. Disturbed or graded areas shall be planted with fast-growing and deeprooted grasses or ground cover, preferably native to the area, unless the
area is actively used for farming and re-seeding would conflict with
agricultural activities.
iii. If required by the County, previously vegetated areas and inactive portions
of the construction site shall be seeded and watered until vegetation is
grown, unless the area is actively used for farming and re-seeding would
conflict with agricultural activities.
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iv. Any trees with active or suspected raptor nests shall not be removed.
Other trees without nests that cannot be avoided and are removed shall
be replaced with similar native tree species of compatible size, unless
otherwise requested by the landowner in writing and approved by the
County. Tree replacement terms shall include watering and maintenance
required to ensure 90% survival rate after 5 years.
The above habitat restoration mitigation measures would restore habitat temporarily
disturbed during construction and reduce impacts to less than significant. However,
even after restoration of the construction area, some terrestrial habitat would be
permanently converted to Project infrastructure. The total acres of habitat that would be
lost would be a maximum of approximately 42 acres, or less than 1% of the total 4,500acre Project area. In addition, clearing and grading and associated construction traffic
could result in mortality of some common wildlife, including small mammals, reptiles,
and non-special-status birds. Impacts on ground-nesting birds would be mitigated in
conjunction with mitigation for burrowing owls (see Mitigation Measure BIO-6b). Given
the abundance of these wildlife species and of the agricultural land and grassland
habitat within and outside the Project area, this impact is considered less than
significant. While no mitigation is provided for permanent impacts on terrestrial habitat,
off-site conservation and enhancement of this habitat is covered in mitigation measures
required to address impacts on birds. See Mitigation Measure BIO-9b and Mitigation
Measure BIO-9c for a discussion and outline of measures to mitigate for loss of habitat
for special-status avian species, including raptors.
Impact BIO-2: Impacts on Aquatic Resources, Wetlands, and Waters of the United
States
Project construction and installation could result in the temporary and permanent loss of
aquatic resources, including wetland habitats and Waters of the United States, within
and adjacent to the Project area. These sensitive habitats will be referred to here as
aquatic resources and include vernal pools; ponds; marshes; ephemeral, seasonal, or
perennial streams and drainages; and alkali or wet meadows.
Figures 8.1-2a through 8.1-2c show several locations where access roads, underground
electrical collection system lines, and turbine foundation disturbance could come into
direct contact or close proximity to drainages and wetlands both onsite and directly
adjacent to the Project boundary. Table 8.1-4 identifies potential impacts on various
wetland systems from Project components. While no turbines or transmission pads
would be located within the wetlands or streams, there is the potential for ground
disturbance in these areas. Some potentially impacted aquatic resources may be
avoided by altering Project element locations during final design and siting. Such micrositing with sensitive resources in mind provides wind power projects much flexibility
when balancing use of the area with habitat resource protection.
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Table 8.1-4

Estimated Disturbance Impacts on Aquatic Resources from Project Components

Project
Component

Location

Aquatic
Resource
Impacted

Temporary*
Impact

Permanent*
Impact

Proposed
Substation

Substation Option 1,
west of Olsen Rd

Seasonal
wetlands

Indirect

NA

Substation Tie-In

For Substation Option 2

Alkali Meadow

Indirect

NA

Access Road

Access road to
Substation Option 1

Alkali Meadow

Indirect

NA

Note: *Impacts are defined as either direct (i.e., direct encroachment of Project infrastructure into the system) or
indirect (secondary effects, such as increased erosion runoff, from placement of infrastructure outside the boundaries
of the system).

There is the potential for impacts on these aquatic resources through direct contact,
spills, worker error, miscellaneous accidents, ground disturbance from construction, and
the resulting sedimentation effects of ground disturbance in these areas. Where access
roads would be constructed adjacent to aquatic resources (i.e., within 100 feet) or
crossing drainages or streams, these roads could interrupt natural drainage to
downstream aquatic resources, depriving these resources of supplementing water flow,
creating a risk of sedimentation release, and increasing risk of contaminants, including
chemicals, oil, and fuel entering these drainages and their associated downstream
aquatic resource components. These potential impacts could result in a direct negative
effect on the sensitive habitats of the federally and state threatened CTS, vernal pool
invertebrates, valley elderberry longhorn beetle, and other wetland-dependent wildlife
and plant species. These potential impacts would occur during construction and also
during the normal use of these roads throughout the life of the Project.
Impacts on Wetlands
The Applicant has proposed two substation location options for the Shiloh III Substation.
Substation Option 1 would be on the west side of Olsen Road and Substation Option 2
would be on the east side of Olsen Road (Figure 8.1-2a). There are a number of
seasonal wetland features and a large alkali meadow complex within proximity of the
proposed Project components that would be required for both proposed substation
location options.
This area of wet meadow surrounds the path of an ephemeral stream (USGS-mapped
blue line stream) and supports shallow temporary pools within its boundaries, as well as
documented occurrences of wetland-dependent special-status plants, including
papoose spikeweed, Carquinez goldenbush, and bearded popcornflower. These
resources could be affected by clearing and grading for the substation property,
installation of the underground power collection system, installation of transmission
poles for overhead lines to tie-in to the existing PG&E gen-tie line, and construction of
new access roads.
The Applicant has identified the general location and boundary of the wetlands in this
area but has not provided a wetland delineation for verification; therefore, the figures
show the general boundary but not the exact extent of this wetland system. Micro-siting
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efforts, in conjunction with wetland delineation, would be necessary to avoid direct
impacts on this aquatic complex; however, effects from sedimentation, contaminant
introduction, and disturbance to wildlife would likely still occur.
As proposed, Substation Option 1 west of Olsen Road appears to be sited outside the
boundaries of aquatic resources, along with the associated access road and
transmission line poles for connection to the existing PG&E gen-tie line (Figure 8.1-2a).
As proposed, it appears that grading for the substation would be conducted
approximately 100 feet away from wetlands, and the access road would be within 15
feet of wetland areas. Connection to the existing PG&E gen-tie line would require two
transmission poles, which would be sited 100 feet away from wetlands so that the
overhead lines span these resources.
No wet alkali meadow occurs in the Project area where the Substation Option 2 is
proposed, so construction of the substation there would not likely directly impact
sensitive aquatic resources. Approximately eight transmission poles would be required
to install the overhead transmission line from Substation Option 2 to the existing PG&E
gen-tie line. These poles can be spaced to feasibly span up to about 350 feet; thus, they
can be sited to span and avoid the alkali complex where the transmission line crosses
over.
While directly avoiding wetland systems as proposed, construction of either substation
option could indirectly impact the sensitive aquatic resources described above. These
impacts could disrupt natural drainage patterns and continuity among aquatic
resources, introduce and/or propagate invasive plant species, and introduce
sedimentation, dust, and potential contaminants into the systems. Indirect impacts
would be both temporary and permanent in nature.
Impacts from construction near the wetlands in proximity to Olsen Road could degrade
a potential movement corridor for CTS known to occupy nearby aquatic resources.
Impacts could result from construction of the substation and access roads, and from
trenching and the use of horizontal directional drilling (HDD) to install the power
collection system. A confirmed record of a live CTS in vernal pool habitat in the Project
vicinity occurred a few hundred feet north from where the Project area crosses Olsen
Road. The vernal pool supporting this CTS record occurs just outside the Project area,
but the natural drainage in this area flows from this vernal pool downslope across the
Project area on the west side of Olsen Road and into a mapped area of alkali wet
meadow located inside the Project area. The entire linear complex of wetland features
adjacent to Olsen Road beginning at the off-site CTS supporting vernal pool, extending
along the drainage path through the Project area and into the wet alkali meadow,
constitute interdependent aquatic resources. It is also likely that this area constitutes a
movement corridor for the CTS between different wetland features, including temporary
pools and upland refugia.
Figure 8.1-2b shows a number of wetland features immediately south of Emigh Road,
clustered along a modified drainage route. This area consists of a natural seasonal
stream that has been modified and dammed in places by the landowner, creating
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wetland and seasonal pond habitat (Schafer 2010b, E & E 2009). Features within this
complex include the seasonal stream itself, three segments of seasonal open water, an
extensive area of wetland associate vegetation, segments of wet meadow, and a few
elderberry shrubs. This system is an extensive and biologically diverse aquatic habitat
area within the Shiloh III Wind Energy Project area. This complex includes the only
large seasonal open water body in the Project area, which could attract additional
wildlife flight activity to and from the wetland due to these habitat features. This system,
which has not been formally delineated, has variable boundaries that are dependent on
seasonal rain (E & E 2009).
All of the impacts discussed above for the wetland systems on the Project area would
be considered significant.
Horizontal Directional Drilling (HDD) Crossings
As described in Chapter 12 under Impact WQ-1, HDD construction methods would be
used where drainage and wetland crossings cannot be avoided and it is necessary to
install underground utilities under these aquatic resources. Delineation of the aquatic
resource boundaries in the Shiloh III Wind Energy Project area, conducted by the
Applicant’s qualified biologist and subsequently verified by the Solano County biological
monitor, will be necessary for micro-siting and determining HDD locations.
Properly implemented, HDD underneath aquatic resources is considered less intrusive
than traditional open-cut trenching and serves to minimize erosion and loss of
vegetation that would otherwise occur during a surface crossing. However, “frac-out,” or
the inadvertent release of drilling mud lubricants into the resources, is a potential
concern when the HDD method is employed. The lubricant used is a water-based slurry
and, although considered non-toxic, its release can smother invertebrates, plants,
wildlife, and their eggs, all of which could result in potential mortality. These impacts are
considered significant.
The Suisun Marsh Secondary Management Area, an important state and regional
wetland area, is located approximately 1.5 miles from the Project area (at the closest
Project boundary). The Secondary Management Area constitutes approximately 22,500
acres of buffer lands for the Primary Management Area of the marsh. This marshland
management area could be impacted by interruptions in drainage routes, accidental
contaminant spills in or adjacent to aquatic resources, or frac-outs from HDD activity
near drainages. However, due to the distance between the Secondary Management
Area of the Suisun Marsh and the Project area, impacts on the Suisun Mash are
expected to be insignificant with the following mitigation measures applied to protect
aquatic resources within the Project area.
Mitigation Measure BIO-2a: Avoid Aquatic Resources, Wetlands, and Waters of
the United States
To avoid impacts on aquatic resources, wetlands, and waters of the United States, the
Applicant shall locate all temporary and permanent construction activities, turbine pads,

June 2010

8-57

Shiloh III Wind Energy Project
Draft EIR

8.0 Biological Resources

aboveground substation, access roads, collection system lines, and all other Projectrelated facilities outside and away from aquatic resources. Setback recommendations
are derived from precedent established by Solano County for similar projects.
a. To ensure that appropriate setbacks from aquatic resources will be
maintained for Project construction and operation, as described below, and
because the Applicant has provided only generalized locations of aquatic
resources in the Project area, the Applicant shall conduct wetland and
stream/drainage delineations to determine the boundaries of aquatic
resources in relation to Project components as follows:
i.

Prior to any construction, the Applicant shall conduct wetland and
stream/drainage delineations wherever ground-disturbing activities (e.g.,
trenching, grading, road construction, HDD) are proposed within 200 feet
of aquatic resources, as identified in preliminary reports (ICF
Jones & Stokes 2009).

ii. The wetland and stream/drainage delineations shall be conducted by the
Applicant’s qualified wetland biologist in consultation with and subject to
verification by the Solano County biological monitor. The Applicant’s
qualified biologist shall be a person with at least an undergraduate degree
in biology, ecology, or a related field, with USACE training and a minimum
of 3 years’ professional field experience within the region or working under
the direct supervision of a professional wetland biologist with USACE
training and at least 6 years of field experience in the region.
iii.

The wetland and stream/drainage delineation shall be conducted in
accordance with the most current revised version of USACE and
CDFG delineation protocols. This includes the USACE 1987 Wetland
Delineation Manual and USACE regional supplements to the 1987
delineation manual that include the Arid West Regional Supplement
and the Field Guide to the Identification of the Ordinary High Water
Mark (OHWM) in the Arid West Region.

iv.

Prior to any construction, the Applicant’s qualified wetland biologist
shall use the wetland delineations to identify and flag the setback
boundaries, as described below, for aquatic resources as “exclusion
areas.” Construction crews and equipment shall be excluded from
these areas at all times

b. All Project components shall be constructed and all construction-related
activities, temporary and permanent, including HDD activities, shall be
conducted using the following setbacks:
i. 100-foot setback from all wetlands and streams/drainages, unless
otherwise allowed in accordance with paragraphs i. and j. further below;
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ii. 250-foot setback from vernal pools that provide habitat for special-status
plants and wildlife protected by the USFWS and the CDFG;
iii. 250-foot setback from ponds that may provide habitat for water birds and
special-status wildlife protected by the USFWS and the CDFG.
c. If it is not feasible to avoid placement of lines for the 34.5 kV power collection
system across wetlands and streams, as determined by the County, the lines
shall be installed:
i. Under the wetlands and streams using the HDD method and the Applicant
shall implement Mitigation Measure BIO-2b; or
ii. If HDD is not feasible, the lines may be installed overhead at limited
wetlands and streams, if approved by the County and subject to the
following requirements:
a) The Applicant shall provide advance notice and sufficient justification
that overheading is necessary, as determined by the County;
b) Overhead lines shall comply with the design elements listed in
Mitigation Measure BIO-8; and
c) Facilities associated with the overhead line (e.g., poles) and all work
activities, shall be set back 100 feet from the boundaries of the
wetlands and streams and 250 feet from the boundaries of ponds and
vernal pools.
d. No roads, foundations, utility poles, or other permanent facilities shall be
located within 100 feet of aquatic resources or waters of the United States,
except as noted in paragraphs i. and j., below. Except for HDD crossings,
drainage and stream crossings will not be conducted without obtaining a
USACE Section 404 permit and a CDFG section 1600 Streambed Alteration
Agreement in advance of the Project construction where necessary.
e. Ground disturbance during construction shall be sited at least 100 feet from
the boundaries of the wetlands to minimize secondary effects on the identified
wetlands.
f.

All vehicle fueling and scheduled equipment maintenance shall occur at the
designated equipment laydown area to prevent spills of fuel or other
hazardous materials from affecting aquatic resources. Where vehicle
maintenance (excluding fueling) cannot be avoided in areas outside those
previously specified, these maintenance activities shall be performed at least
250 feet from all aquatic resources, on an impermeable bladder or tarp
specified for such maintenance activities.

g. The Applicant’s qualified wetland biologist shall hold tailgate environmental
training sessions with construction personnel. Training shall be conducted
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prior to commencement of construction, and at least monthly during
construction activities, to inform construction personnel of the aquatic
resources in the Project area, including the adjacent Suisun Marsh resource
area, wetlands, and intermittent streams. The training sessions shall include
information about the locations and extent of these sensitive areas, methods
of resource avoidance, permit conditions, and possible fines for violations of
permit conditions and state or federal environmental laws.
h. Potential runoff or erosion impacts on the nearby Suisun Marsh Secondary
Management Area shall be controlled according to the Shiloh III Wind Energy
Project Storm Water Pollution Prevention Plan (SWPPP), which shall be
developed in compliance with the State Water Resources Control Board’s
Construction Storm Water Permit.
i.

Where setbacks for the substation and/or its access road to an aquatic
resource, as prescribed in paragraph b.i., cannot be maintained, the following
shall be required:
i. The Applicant shall provide advance notice and sufficient justification that
encroachment into the setback is necessary and avoidance is infeasible,
as determined by the County.
ii. The Applicant shall employ appropriate best management practices
(BMPs) prior to and during construction to provide for erosion control,
fugitive dust suppression, invasive species control, and reduction of
drainage modification as described in the SWPPP and as may otherwise
be required by the County prior to construction.
iii. All such construction shall be monitored during active ground disturbance
by the Applicant’s qualified wetland biologist, which shall be subject to
oversight by the Solano County biological monitor.

j.

If construction activities require or otherwise involve placement of fill, crews,
or equipment in aquatic resources, excepting the required setback areas from
the boundaries of said resources, then the Applicant shall do the following in
direct consultation with Solano County:
i. Obtain and comply with all necessary USACE and CDFG permits under
the CWA and CDFG 1600 regulations. The Applicant shall prepare a
wetland delineation report and submit it to the USACE and CDFG for
verification as part of this permit process.
ii. Prepare a Habitat Mitigation and Monitoring Plan, written by a qualified
wetland biologist, which shall be submitted to and approved by the
USACE, USFWS, and CDFG prior to initiating any mitigation activities.
The plan shall outline restoration and conservation activities, locations,
monitoring and reporting requirements, and criteria to measure mitigation
success. Monitoring shall be a minimum of 3 years post-construction.
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iii. Restore temporarily impacted wetlands and other aquatic resources to
pre-construction condition and monitor during and after disturbance.
iv. Compensate for permanent impacts on wetlands and drainages caused by
new structures and fill activities, as determined in consultation with the
USACE, USFWS, and CDFG prior to construction activities. At a
minimum, compensation ratios shall be 1:1 for wetlands and streams.
k. This Draft EIR presumes that the proposed access road between turbines
C24 and C25 will not encroach into any exclusionary setback to the nearby
aquatic resource, a seasonal stream, as required under paragraphs b.
through f. As such, should implementation of paragraphs a.i. through a.iv,
above, prove otherwise, the access road between turbines C24 andC25 shall
not be installed.
With the implementation of the wetland mitigation measures described above, there
would be no significant impacts on aquatic resources and wetlands, waters of the
United States, wetland-associated wildlife and plant species, the Suisun Marsh, or
special-status species occurring in or adjacent to wetlands or in downstream
environments resulting from general construction activities associated with the Project.
Mitigation Measure BIO-2b: Avoid Impacts from Horizontal Directional Drilling
under Aquatic Resources
If it becomes necessary during construction to use HDD to install the 34.5 kV power
collection utility lines across wetlands or streams, the Applicant shall comply with the
following mitigation measures to minimize the potential effects of HDD:
a. To the extent practicable, HDD drilling shall occur only during the season
when the seasonal streams and wetlands in the project area do not have
surface water present (i.e., typically April through October).
i. Should it be necessary to conduct HDD operations outside the dry
season, the operations shall be monitored by a qualified Environmental
Monitor (i.e., having previous HDD monitoring experience), who shall:
a) Be a third-party individual who shall work on behalf of Solano County
at the expense of the Applicant; and
b) Have knowledge of the environmental sensitivities of the Project area,
an understanding of the design process and construction practices,
and shall understand the conditions of the site and provide feedback to
the construction staff regarding environmental sensitivities, regulatory
concerns and physical limitations of the field conditions.
ii. The Environmental Monitor shall visually inspect the drainage channel and
surrounding area for evidence of drilling fluids surfacing from the
operation. The Environmental Monitor shall monitor the drilling fluid
circulation at the HDD site and be aware of the status of the operation.
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iii. If the Environmental Monitor suspects a potential drilling fluid leak (fracout) that is not yet observed at the surface (e.g., loss of drilling mud in the
pit but no frac-out at the surface), the Applicant shall cease HDD activities
immediately and the HDD contractor shall 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 Applicant shall then be allowed to
continue HDD activities. If a frac-out occurs, the Applicant shall implement
paragraph e, below.
b. Prior to and at least monthly during HDD activities, the Applicant’s biologist
shall conduct onsite briefings for all HDD workers so that they understand the
location of sensitive resources and to ensure that all field personnel
understand their responsibility for timely reporting of frac-outs.
c. Barriers (e.g., straw bales, sedimentation fences, etc.) shall be erected
between the bore site and nearby sensitive resources prior to drilling, as
appropriate, to prevent any material from reaching sensitive resource areas.
d. The necessary response equipment and supplies (e.g., vacuum truck, straw
bales, sediment fencing) shall be kept onsite by the contractor during HDD
operations so that they are readily available in the event of a frac-out.
e. In the event a frac-out is detected, the Applicant shall implement the following
measures to reduce or minimize effects on the affected wetland or stream:
i. All work shall stop until the frac-out has been contained and cleaned up;
ii. The frac-out area shall be isolated with straw bales, sand bags, or silt
fencing to surround and contain the drilling mud and clean-up shall be
performed using a vacuum truck supported by construction workers on
foot using hand tools, as necessary (mechanized equipment shall not be
used to scoop or scrape up frac-out materials to prevent impacting the
wetland or stream banks); and
iii. The Applicant shall notify the USACE and RWQCB in writing when a fracout has occurred, including a description of the frac-out and clean-up
measures implemented, and shall provide a copy of the correspondence
to Solano County.
iv. If a frac-out occurs and is considered to have negatively impacted the
associated aquatic resource, based on consultation with the Solano
County biological monitor, an appropriate restoration plan for that wetland
feature shall be designed as outlined in Mitigation Measure BIO-2a(j) and
appropriately implemented.
f. To minimize secondary effects on wetlands and streams, ground disturbance
associated with HDD (e.g., the bore entry and exit pits) shall be restricted to
at least 100 feet from the boundaries of the features as flagged by the
qualified wetland biologist.
g. The Applicant shall obtain a well/boring permit from the Solano County
Department of Resource Management under Solano County Code Chapter
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13.10 prior to initiating any HDD, unless otherwise determined unnecessary
by the Solano County Environmental Health Division.
h. Although the Project is designed to avoid wetlands and streams, should
encroachment (e.g., direct impacts within the boundaries of jurisdictional
wetlands or streams) into these features occur, the Applicant shall obtain a
permit per Section 404(e) of the Clean Water Act.
i.

Use of HDD shall be prohibited under vernal pools, except when a permit, if
required, has been issued by USACE.

j. The Applicant shall ensure HDD bore entry and exit pits are consistent with
setbacks, and shall conduct suitable evaluations prior to HDD activity to
identify the appropriate depth to be maintained underneath drainages and
wetlands to avoid the aquatic resource and minimize potential impacts from
frac-outs.
Implementation of the previously described mitigation measures would reduce potential
impacts from HDD activities on aquatic resources to less than significant.
Impact BIO-3: Increased Erosion and Sedimentation in Aquatic Resource
Environments
Clearing and grading could cause accelerated erosion in affected soils, leading to
potential sedimentation of nearby streams and wetlands. Sediment runoff into aquatic
resources can increase the turbidity in a stream and inhibit photosynthesis in plants and
algae. Eroded soils can also facilitate the transport of pollutants such as nutrients,
hydrocarbons, pesticides, and trace metals from both agricultural and constructionrelated activities. As a result, erosion can induce eutrophication or otherwise degrade or
impair water quality in sensitive aquatic environments.
Increased sediment and pollutant loads entering intermittent streams and wetlands in
the Project area could flow into the Montezuma Slough, Suisun Marsh, and Sacramento
River downstream of the Project. In turn, changes to the water quality of these
ecosystems could affect fish, amphibians, and other organisms using these habitats.
These temporary increases in sediment load and chemicals or contaminants entering
drainage systems within the drainages and wetlands onsite and in the Project vicinity
are considered significant.
Mitigation Measure BIO-3: Prevent Erosion and Sedimentation in Aquatic
Resource Environments


To protect water quality impacts from construction activities, the Applicant shall
avoid construction activities within or adjacent to aquatic resources according to
the setback requirements specified in Mitigation Measure BIO-2a.



In addition, the Applicant shall prepare and implement the Project Hazardous
Materials Emergency Response Plan (Business Plan) and the Spill Prevention,
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Control, and Countermeasure (SPCC) Plan per Mitigation Measure HAZ-1a and
a SWPPP per Mitigation Measure WQ-2a.


Standard best management practice erosion control measures shall be
implemented in upland areas adjacent to wetlands, streams, drainages, swales,
and other low-lying areas that may drain to nearby wetlands or the Sacramento
River.

Implementation of the above measures would reduce impacts from erosion and
sedimentation to less than significant.
Impact BIO-4: Loss of Special-Status Plants
Construction in fallow agricultural areas or non-native grassland where special-status
plants may occur may result in loss of those plants. As described in Section 8.1.1,
several special-status plants were identified in the Project area during floristic surveys:
the Carquinez goldenbush, pappose spikeweed, and bearded popcornflower.
These occurrences are all within the western portion of the Project area, and many are
associated with the alkali meadow complex, occurring to the west and east of Olsen
Road. Additional special-status plants are located off site in proximity to the Project
area, but these species would not be affected by the Project. Some of the special-status
plants (particularly those associated with the Olsen Road wetland complex) would be
protected by previously established avoidance and mitigation measures for aquatic
resources and wetlands, including the use of HDD. However, some of these plants are
not always associated with wetland habitats. As proposed, most Project construction
activities and Project components have been sited to avoid direct impacts on these
sensitive plant population occurrences.
Several large and one smaller population of pappose spikeweed occur in the Project
area between Olsen Road and Birds Landing Road. As currently proposed, power
collection systems and access roads may impact (i.e., take) small amounts (less than
1%) of the papoose spikeweed populations within the Project area. These impacts
would not represent a “substantial adverse effect,” given the size of the existing
population. The mitigation measures described below are also provided to enhance
avoidance of these populations, to the extent possible. There could also be inadvertent
impacts on this and other special-status plant species as a result of construction crews
trampling on the plants, installation of the underground cables, or fuel spills and other
similar accidents occurring during construction and operation of the Project. Impacts on
special-status plants are significant.
Mitigation Measure BIO-4: Special-Status Plant Exclusion Areas and Personnel
Training
Prior to commencing construction, a qualified botanist (a person with at least an
undergraduate degree in botany, plant ecology, or a related field, with a minimum of 3
years’ professional field experience conducting botanical surveys within the region or
working under the direct supervision of a professional botanist with at least 6 years of
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field experience conducting botanical surveys in the region) shall review the completed
mapping of special-status plants within the Project area, and shall identify and flag a
100-foot buffer in the field around the boundaries of any special-status plants located. At
a minimum, these shall include the known locations of Carquinez goldenbush, pappose
spikeweed, bearded popcornflower, and elderberry shrub (not special-status plant but
provides habitat for special-status invertebrate) population occurrences in the Project
area. The flagging shall identify these special-status plant occurrences to Project
workers and prevent any direct or indirect impacts on these special-status plants.
a. All construction activities, construction personnel, and equipment shall be
restricted to areas outside of the flagged exclusion areas.
b. If, after prior approval from the Solano County Department of Resource
Management, alternatives cannot be identified to routing the final power
collection system to avoid the location of sensitive plants, HDD will be used to
route electrical collection cable underneath these plants. HDD borehole
disturbance areas shall occur at least 100 feet away from sensitive plant
populations. Appropriate erosion and dust control BMPs shall be used during
HDD activities.
c. All fueling and storage areas shall be located at least 100 feet from the
flagged areas to prevent spills of fuel or other hazardous materials from
affecting the special status plants. These activities shall occur on an
impermeable bladder or tarp specified for such maintenance activities
d. Prior to and at least monthly during construction, a qualified botanist shall
hold tailgate environmental training sessions with construction personnel to
inform them of the special-status plants in the Project Area. These training
sessions shall include information about the locations of these plants,
resource avoidance, permit conditions, and possible fines for violations of
state or federal environmental laws.
With the implementation of the sensitive plant mitigation measures described above,
impacts from Project construction on sensitive plant species population would be less
than significant.
Impact BIO-5: Temporary and Permanent Impacts on Special-Status Wildlife
Species
As described in Section 8.1.1, there are four semi-aquatic species considered to have a
high potential to occur in the Project area: the California tiger salamander, the
Conservancy fairy shrimp, the vernal pool fairy shrimp, and vernal pool tadpole shrimp.
There are also several special-status birds with high potential to occur in the Project
area, including the western burrowing owl and five other raptors. Impacts on raptors and
other special-status birds are discussed separately under Impact BIO-6.
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California Tiger Salamander
The USFWS listed this species as threatened in 2004 (69 FR 149, August 4, 2004), and
the California Fish and Game Commission recently (March 3, 2010) listed the species
as threatened in California. Despite the recent California listing, there has been little
new formal guidance from the wildlife agencies regarding the measures to assess and
avoid impacts on CTS. Interim guidance from USFWS and CDFG (October 2003) prior
to listing provides direction on site assessments and field surveys for this species. The
interim guidance also provides some background on the biology of CTS, including
information on the aquatic and upland habitat requirements of the species. The Federal
Register notice regarding the listing of CTS and the CDFG’s Status Review of the CTS,
in their report to the Fish and Game Commission (CDFG 2010), also provide
background on the known biology of the species.
As described earlier, the CTS may occupy ponds and vernal pool habitats during the
breeding season and through juvenile growth stages. CTS also occupy rodent burrows
or refugia in soil crevices or rotting vegetation in adjacent uplands outside of the
breeding season. Both grasslands and agricultural lands within the Project area could
provide suitable upland habitat for CTS, although some of the uplands are subject to
intensive agricultural use that results in substantively reduced populations of groundburrowing mammals and their burrows that could provide refugia for the CTS. Both
aquatic and upland CTS habitat features are found at various locations throughout the
Project area. As proposed, the majority of Project activities would occur at least 250 feet
from vernal pool features and 100 feet from other pools and ponds. However, Project
construction activities and proposed features including turbine foundations, access
roads and both substation alternatives located near Olsen Road could result in direct
temporary and permanent impacts on CTS upland habitat (i.e., loss of potential
burrows), and potential mortality or disturbance of this species.
As proposed, temporary impacts on 74 acres and permanent impacts on 42 acres of
aestivation and dispersal habitat (annual grassland and agricultural land) for CTS are
estimated as part of the Project. Agricultural land in active and recent
cultivation/modification does not usually provide suitable upland habitat for CTS. While
this estimate of impact acreage includes both grassland and agricultural lands, final
turbine and substation siting may result in a decreased acreage because agricultural
lands that are unsuitable CTS upland habitat may be able to be removed from the
estimate.
CTS are known to occur immediately adjacent to the Project near Olsen Road and also
in the Project vicinity. The USFWS requires that specific protocol-level surveys be
conducted over a 2-year period to confirm the presence or absence of CTS. Due to the
confirmed presence of CTS in the Project vicinity and the absence of extensive surveys
onsite, CTS presence is likely throughout the Project area. The Applicant has inferred
presence in the western portion of the Project area based on consultation with the
USFWS (ICF Jones & Stokes 2009). Protocol survey results conducted on the eastern
portion of the Project area indicate that no CTS were found (Schafer 2010a).
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These survey results represent the first focused surveys for CTS in the wind energy
resource area in the Montezuma Hills. As such, CTS presence and distribution cannot
be confirmed in the larger vicinity beyond previously reported occurrences. Therefore, it
must be assumed that the CTS could be present in any pond, vernal pool, or adjacent
uplands in the area, particularly in the western portion of the Project. Any impacts on
CTS or their aquatic and upland habitat would be significant, and mitigation measures
are provided below.
Definitive formal guidance or standards are not available regarding establishment of
protective upland habitat buffer for the species. The Federal Register notice cites a
study (see Trenham 2001 in 69 FR 149) recommending at least a 567-foot-wide buffer
of upland habitat to maintain local populations of CTS. Subsequent studies have shown
that CTS may use uplands further away from breeding habitat. For example Trenham
and Shaffer (2005) used pitfall trapping to detect individuals greater than 2,034 feet
(620 meters [m]) from breeding habitat at the Jepson Prairie Preserve. The authors also
found that 95% of juvenile CTS were found within 2,067 feet (630 m) of ponds, with
85% concentrated between 656 and 1,969 feet (200-600 m) of it. Pittman found
salamander occurrences between 120 and 510 m from breeding sites in an Alameda
County, California, study (Pittman 2005). More recently, Orloff (2007) observed adult
CTS movements from 0.5 miles to as far as 1.3 miles (2.2 km) to and from breeding
ponds in a Contra Costa County, California, study.
Even considering observations that CTS may use uplands further away from breeding
habitat than previously thought, impacts on CTS from Project construction activities in
potential CTS upland habitat are considered to be less than significant where the
ground-disturbing construction activities maintain a minimum buffer of 567 feet from
CTS breeding habitat, and provided other measures are used in conjunction with this
buffer, such as conducting adequate preconstruction surveys to clear the area and
ensuring that a qualified biological monitor is present during construction (see Mitigation
Measure BIO-5).
Special-Status Invertebrates
The vernal pool fairy shrimp, vernal pool tadpole shrimp, and Conservancy fairy shrimp
may be present in vernal pool habitat in the Project area. Generally, the USFWS
considers that there are potential effects on these federally listed invertebrate species in
cases where Project activities occur within 250 feet of potential vernal pool habitat. As
proposed, the majority of Project activities would occur at least 250 feet from vernal pool
features and other pools and ponds.
However, Project construction activities and proposed features, including the substation,
turbine foundations, access roads, and installation of the power collection system, could
result in direct temporary and permanent impacts on special-status invertebrates and
their habitat. Impacts could include smothering of invertebrates from increased fugitive
dust cover, potential introduction of contaminants and water quality changes in habitat,
and alteration of surface runoff to habitats and resultant modification of the hydrologic
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regime of wetland systems. Impacts on vernal pool invertebrates would be significant,
and mitigation measures are provided below.
Valley Elderberry Longhorn Beetle
The VELB makes its home in the stems of elderberry shrubs. Elderberry bushes were
identified within the study area in the Emigh Wetland complex, south of Emigh Road.
Measures to avoid impacts on this wetland by implementing setbacks and Project
construction limitations would ensure that impacts on the elderberry shrubs are avoided.
With the implementation of appropriate habitat avoidance measures, no direct or
indirect effects on the VELB are expected, and no additional mitigation is required.
Bats
Bats and their habitat, including special-status and common species, may be impacted
by construction and operation of the Project. Operational impacts on bats are discussed
further in Impact BIO-9. The western red bat occurs within the Project vicinity, and the
pallid bat may forage in the area as well. Construction of Project components could
cause temporary disturbance to bats present, as well as permanent removal of suitable
foraging habitat. However, the amount of habitat removed is relatively low (1.6%
permanent habitat removed) compared with the amount available in the larger Project
vicinity. Construction impacts on bats and their habitat would be short-term in nature
and less than significant.
Nesting Birds
The Project area has the potential to impact a variety of nesting birds, including raptors,
waterfowl and migratory songbirds. Some of these species nest in trees and shrubs or
other structures, while others are ground nesters. As proposed, Project components are
located to avoid groves of trees and other significant trees (500-foot setback as
specified in Mitigation Measure BIO-1) suitable for bird nesting (Figures 8.1-3a through
8.1-3c). Therefore, the majority of construction-related impacts on elevated bird nests
would be avoided through these avoidance measures. However, other construction
impacts and operational impacts to nesters could occur from noise, dust and fumes
generation, as well as the increased presence of humans. Appropriate mitigation to
reduce these potential indirect impacts is required and is outlined in Mitigation Measure
BIO-6a. Impacts on ground nesting birds would be significant and appropriate mitigation
measures are discussed under mitigation for burrowing owl, a ground nesting specialstatus raptor (see Mitigation Measure BIO-6b).
Other Wildlife Species
The Project area lies outside the known range for the California red-legged frog, giant
garter snake, Suisun shrew, and salt marsh harvest mouse. Additionally, habitat
components for other species are lacking on the Project site, including special-status
fish, northwestern pond turtle, Sacramento anthicid beetle, and Lange’s metalmark
butterfly.
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There are no known occurrences of these species in the Project area. The fresh water
habitat, including cold permanent streams and ponds used by the California red-legged
frog, is not present in the Project vicinity. Marshlands supporting a prey base of small
fish and amphibians required by the giant garter snake, and the same prey base
required by the northwestern pond turtle, are also absent from the Project vicinity. The
dense saltwater marsh vegetation required by the Suisun shrew and salt marsh harvest
mouse is distant, located over 2 miles south or west of the Project area. No permanent
flow streams are onsite to provide habitat for salmonid species. Finally, sand dunes for
the invertebrate species are not present on the site. Therefore, the likelihood of any of
these special-status species occurring in the Project area is low. As described above, to
prevent indirect impacts on these species from runoff or spills into the Suisun Marsh or
other surrounding distant habitats, the Project SPCC Plan and SWPPP would be
implemented during both construction and operation.
Overall, potential impacts on special-status wildlife species from the Shiloh III Wind
Energy Project are significant.
Mitigation Measure BIO-5: Habitat Avoidance – California Tiger Salamander and
Special-Status Invertebrate Species
To avoid significant impacts on the CTS and vernal pool invertebrates, the Applicant
shall comply with the following mitigation measures:
a. All Project components shall be constructed and all construction-related
activities shall be conducted a minimum of 250 feet from vernal pools and
ponds. This buffer will also generally provide protection for breeding and
rearing habitat for CTS and the three special-status invertebrate species, as
well as other aquatic species living in these habitats.
b. Before mobilizing equipment or materials or initiating any activity with the
potential to disrupt surface soils, the Applicant shall conduct preconstruction
surveys in areas where construction work will occur to assess the potential for
CTS occurrence in potential habitat (including vernal pools, ponds and upland
habitats). Preconstruction surveys shall be conducted as follows:
i. A preconstruction survey shall be conducted no more than 2 weeks prior
to construction in any work area.
ii. A qualified CTS biologist (a person having three years experience in
conducting surveys for CTS and habitat within the project region, or under
the direct supervision of a biologist with at least six years of field
experience in the region), as hired by the Applicant, shall conduct the
preconstruction survey.
iii. The qualified CTS biologist shall identify and flag any areas to be avoided.
Signs that can be easily read from at least 20 feet away and exclusion
flagging shall be placed 100 feet outside the perimeters of potential CTS
aquatic habitat to indicate clearly where areas must be avoided by
construction personnel.
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iv. All small mammal burrows within the disturbance area shall be identified,
examined, and confirmed vacant of CTS.
v. If burrows occupied by CTS are found or CTS are observed during
preconstruction surveys, Solano County shall be notified immediately and
construction activities shall not be allowed to begin in the area until the
Applicant has consulted with and obtained approval from Solano County,
in consultation with the USFWS and the CDFG, as to where work can be
conducted.
c. To reduce potential impacts on CTS in upland aestivation sites, grounddisturbance activities within 0.5 miles (2,640 feet) of all potential vernal pools
and ponds representing potential CTS habitat, as determined by the qualified
CTS biologist, shall occur only during the dry season (April 15 through
October 15), unless an extension is approved by the County, in consultation
with USFWS and CDFG. If work is approved to occur during the rainy season,
exclusion fencing shall be installed at all active work sites within 1.24 miles of
CTS breeding habitat (except for paved or graveled areas or areas adjacent
to well-traveled roads), including where equipment will be stored for longer
than a 12-hour period.
d. The Applicant shall conduct a worker-training program covering the CTS
before construction commences. The program shall be attended by all
personnel working onsite and shall provide workers with information on their
responsibilities with regard to the species; an overview of the appearance of
the species and its biology, including the locations and extent of potential
vernal pool and pond breeding habitats, upland burrows, and other refugia
habitats; and a description of the measures being taken to reduce the
potential effects on the species during Project construction. The program shall
also cover permit conditions and possible fines for violations of permit
conditions and federal or state environmental laws. The Applicant shall hold
brief CTS refresher tailgate training sessions with construction personnel at
least monthly during construction.
e. Qualified biological monitors (a person with at least an undergraduate degree
in biology, wildlife ecology, or a related field, with a minimum of 3 years’
professional experience within the region or working under the direct
supervision of a professional wildlife biologist with at least 6 years of field
experience in the region), shall be on site during construction to provide
clearance for all work activities in potential CTS habitat, including potential
movement corridors and hibernation sites (e.g., activities within a minimum of
567 feet of ponds or vernal pools).
f. If CTS is encountered during construction work, including dead CTS, at any
location within the Project area,
i. Activities shall cease within all potential CTS habitat in the Project area
(e.g., the ponds, vernal pools, and associated upland habitat within 567
feet of these features, including potential movement corridors and
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hibernation sites). Project personnel will not move the dead or injured
salamander unless instructed to do so by the USFWS.
ii. Upon USFWS instruction, the salamander shall be removed and relocated
by a USFWS-approved and permitted biologist (i.e., has a handler’s permit
for CTS) and placed by hand at the entrance of a suitable mammal burrow
within walking distance outside the area where the animal could be injured
or killed by activities. The rescued CTS shall be monitored by a qualified
biologist until it enters the burrow.
iii. The USFWS, CDFG, and Solano County Department of Resource
Management shall be notified immediately by telephone and by letter
within one working day.
iv. Work shall not resume until Solano County, which may consult with the
USFWS and the CDFG, determines when and where work can begin.
g. To prevent inadvertent entrapment of CTS during the Project, all trenches
2 feet deep or greater that are within 2,000 feet of the vernal pools or ponds
shall be filled or completely covered using plywood or other appropriate
materials at the close of each working day. Before a trench is filled, it shall be
thoroughly inspected by the Applicant’s qualified biological monitors for
trapped CTS.
i. If at any time a trapped CTS is discovered in a trench, the USFWSapproved CTS handler biologist shall be notified immediately and, upon
USFWS instruction, shall carefully remove the animal by hand and place it
at the entrance of a suitable mammal burrow within walking distance from
the excavation-entrapment site but outside the area where the animal
could be injured or killed by Project activities.
ii. The rescued CTS shall be monitored until it enters the burrow.
iii. If no mammal burrows or other suitable refugia are present within the
immediate vicinity of the trapped CTS, a suitable burrow may be
constructed by the USFWS-approved CTS handler biologist in a location
within walking distance from the excavation-entrapment site but outside
the construction activity area where the animal could be injured or killed by
Project activities.
h. To eliminate the risk of attracting CTS predators, all food-related trash items
such as wrappers, cans, bottles, and food scraps that are within 2,000 feet of
the vernal pools or ponds shall be disposed of in closed and sealed
containers and removed from the Shiloh III Wind Energy Project area at the
end of each working week.
i.
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j.

To compensate for the permanent and temporary loss of CTS upland habitat
from the Project, the Applicant shall provide offsite preservation of suitable
CTS habitat with a confirmed and viable population of CTS. The Applicant will
purchase conservation credits at a ratio of 3:1 for permanent impacts and 1:1
for temporary impacts from an offsite USFWS-approved conservation bank.
The number of conservation credits to be purchased will be assessed after
consultation with Solano County and the USFWS and CDFG, pending 1) the
final placement of Project infrastructure and actual suitable habitat acreage
removed, 2) the results of surveys conducted in Mitigation Measure BIO-5b,
and 3) USFWS approval of the Shiloh III Habitat Conservation Plan (HCP) for
CTS (currently in preparation by the Applicant). The purchase shall be made
by the Applicant at least five (5) business days prior to the date of initial
ground-breaking activities.

By implementing the above avoidance and mitigation measures, temporary and
permanent wetland breeding habitat loss and impacts on breeding CTS and vernal pool
invertebrates would be less than significant. Additionally, temporary and permanent
impacts on CTS upland habitat, circulation routes, and refugia sites as a result of
proposed Project construction activities would be reduced by the above mitigation
measures to less than significant.
Impact BIO-6: Temporary Impacts on Nesting Raptors and Special-Status Birds
Construction activities could have potential impacts on raptors and special-status birds
as a result of disturbance to breeding behavior and to active nests. Per California Fish
and Game Code Section 3503, it is “unlawful to take, possess, or destroy any birds in
the orders Falconiformes or Strigiformes or their nest or eggs.” As such, confirmed or
suspected raptor nests may not be removed.
Surveys for nesting birds, particularly raptors, have been conducted throughout the wind
resource area in the Montezuma Hills for many years, and the locations of many raptor
nests and preferred nesting habitat are well documented. Tree-nesting raptor habitat is
limited by the number of trees on site, which are generally restricted to isolated small
groves of exotic trees clustered around residences and abandoned farmsteads. Much of
this limited nesting habitat is already occupied, but Mitigation Measure BIO-1 would
ensure that impacts on tree-nesting raptors are minimized by requiring a buffer of 500
feet from all large trees and tree groves.
Migratory birds and raptors such as red-tailed hawk, red-shouldered hawk, and great
horned owl have the potential to nest in the Project area and vicinity. Golden eagles,
red-tailed hawks, and great horned owls can be expected all year round on the site and
they can nest in the small groves of mature trees. The Western burrowing owl, a
ground-nesting raptor, is known to occur in non-native grassland habitats in the Project
area and has been observed using burrows adjacent to SR 12 and Birds Landing Road.
In addition, culverts and other man-made structures may serve as potential roosting and
nesting sites for the burrowing owl.
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Construction-related activities and equipment near rodent burrows, culverts, or other
nesting habitat for burrowing owls could result in direct mortalities. Disturbance may
also occur in the form of harassment from the noise or vibration of equipment, vehicles,
and workers. Disturbance of occupied burrows during the breeding season (February 1
to August 31) may result in nest abandonment and reproductive failure. This impact on
the western burrowing owl would be significant, and mitigation measures are required.
Raptors and Owls
The following special-status raptors have been observed or have high potential to occur
in the Project area.


Golden eagle – Present and nesting



American kestrel – Present and nesting



Swainson’s hawk – Present and nesting



Red-tailed hawk – Present and nesting



Ferruginous hawk – Present



Rough-legged hawk – Present



Cooper’s hawk – Observed at High Winds



White-tailed kite – Present and nesting



Osprey – Present



Northern harrier – Present and nesting



Prairie falcon – Present



Peregrine falcon – Present



Merlin – Present



Burrowing owl – Present and possibly nesting



Great horned owl – Present and nesting

During the 2007 avian monitoring surveys, 9 raptor species were observed nesting
within the Project area (of that were 8 special-status raptors, as listed above). The 2007
raptor nest study area encompassed the entire wind resource area in the Montezuma
Hills, as well as extensive areas north of SR 12. On top of this broad area, the surveys
encompassed an additional 3-mile buffer area (a total of 228 square miles). In 2007 the
most abundant confirmed and probable raptor nests were red-tailed hawk (44),
American kestrel (43), and great horned owl (30). Golden eagle nests included one
active nest on site, a second inactive nest on site, and a third active nest off site but
within the 5-mile survey radius. In the 2005 avian studies for the Shiloh II project, there
were 26 confirmed raptor nests. Again in 2005, the most abundant confirmed raptor
nests were American kestrel (12), red-tailed hawk (6), great horned owl, (4) and golden
eagle (2).
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Non-raptor special-status birds
Non-raptor special-status birds observed in the Project area or with high or moderate
potential to occur at the Project site include:


American white pelican – Present



Double-crested cormorant – Present



Loggerhead shrike – Present



Long-billed curlew – Present



Tri-colored blackbird – Present



Black swift – Present



California horned lark – Moderate potential of occurrence based on habitat



Suisun song sparrow – Moderate potential of occurrence based on habitat



Mountain plover – Moderate potential of occurrence based on habitat

While none of these species were observed nesting within the Project area, these birds
could potentially nest in exotic and native trees or tree groves, non-native grasslands,
and wetland vegetation found within the Project area.
Proposed Project construction activities or Project components are unlikely to directly
impact avian nesting trees at the Project site. The majority of nesting sites in tree groves
and wetlands would be protected by previously established setbacks for these features
(Mitigation Measure BIO-1). With respect to ground-nesting species, direct nesting
impacts are unlikely due the fact that the proposed wind farm site is in an active
agricultural zone. At any given time, a substantial part of the site will be planted with
wheat and/or barley, a portion of the land will remain fallow, and the remaining
segments will be in pasture. Thus, there is already significant disturbance to the
landscape from agricultural operations. The wind turbines will not create significant new
disturbance. At any given time, approximately 40%–45% of land use will be pasture,
and approximately 55%–60% agricultural. However, soil and vegetation disturbance,
noise, vibration, dust, fumes, or human activity during construction could result in birds
abandoning nests or a reduction in reproductive success for avian species in all
locations. To minimize impacts, the Applicant shall comply with the mitigation measure
described below.
Mitigation Measure BIO-6a: Avoidance of Avian Nests
If construction activities requiring the removal of non-protected trees or shrubs cannot
be avoided and are scheduled to occur during the breeding season (February 1 through
August 31), a qualified wildlife biologist shall conduct preconstruction surveys of all such
potential nesting habitat within 500 feet of construction activity areas. These surveys
shall be conducted 30 days prior to construction.
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a. If active nests are found, a 500-foot no-disturbance buffer zone shall be
created around active raptor nests during the breeding season or until it is
determined that young have fledged. A 250-foot buffer zone shall be created
around nests of other special-status birds. These buffer zones are consistent
with general CDFG guidelines.
b. If preconstruction surveys indicate that nests are inactive or potential habitat
is unoccupied during the construction period, no further mitigation shall be
required.
i. Trees and shrubs (excluding protected oak trees) that have been
determined to be unoccupied by special-status birds or that are located
more than 500 feet from active nests may be removed, unless otherwise
restricted.
ii. If the active nest(s) are found in an area where ground disturbance is to
occur, the Applicant shall avoid the area by delaying nearby ground
disturbance until the birds have fledged, or shall reroute the Project
component to avoid the area.
c. If construction is scheduled to occur during the non-nesting season, then no
nesting bird surveys shall be required before the start of construction activity,
except for provisions for surveys for burrowing owls outside the nesting
season (September 1 – January 31), as specified in Mitigation Measure BIO6b.
With the implementation of these survey and avoidance mitigation measures, potential
impacts on nesting raptors and other birds would be reduced to less than significant.
Mitigation Measure BIO-6b: Habitat Avoidance – Western Burrowing Owl
The following guidelines adapted from the CDFG Staff Report on Burrowing Owl
Mitigation (CDFG 1995) shall be implemented by the Applicant:
a. Preconstruction burrowing owl surveys shall be conducted in all areas that
may provide suitable nesting habitat according to CDFG (1995) guidelines.
i. No more than 30 days before construction, a habitat survey including
documentation of burrows and burrowing owls shall be conducted by a
qualified wildlife biologist within 500 feet of the construction area in areas
suitable for burrowing owls.
ii. The survey shall conform to the protocol described by the California
Burrowing Owl Consortium, which includes up to four surveys on different
dates if there are suitable burrows present. The CDFG shall be consulted
by the Applicant prior to survey initiation to ensure the most current preconstruction survey methodologies are utilized.
iii. The CDFG defines impacts as disturbance within approximately 160 feet
of occupied burrows during the non breeding season of September 1
through January 31, or within approximately 250 feet during the breeding
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season of February 1 through August 31. Even when these buffer
distances are maintained, the alteration of breeding and behavioral
patterns of burrowing owls during construction activities shall be
considered adverse disturbance to the owls, as determined by the
Applicant’s onsite biologist and the Solano County biological monitor.
b. The Applicant shall avoid disturbing active burrowing owl nests and occupied
nesting burrows, and shall implement standard CDFG mitigation guidelines.
c. If, as determined by the Solano County biological monitor, construction
activities will not adversely affect occupied burrows or disrupt breeding
behavior, construction may proceed without any restriction or mitigation
measures for burrowing owls.
d. If, as determined by the Solano County biological monitor, which may include
consultation with CDFG, construction could adversely affect occupied
burrows during the September 1 through January 31 non-breeding season,
the subject owls may be passively relocated from the occupied burrow(s)
using one-way doors, according to CDFG guidelines, using the following
measures:
i.

There shall be at least two unoccupied burrows suitable for burrowing owl
within 300 feet of the occupied burrow before one-way doors are installed
in the occupied burrow.

ii.

The unoccupied burrows shall also be located at least 160 feet from
construction activities and can be natural burrows or artificial burrows
constructed according to current design specifications.

iii. If artificial burrows are created, these burrows shall be in place at least 1
week before one-way doors are installed on the currently occupied
burrows.
iv

One-way doors must be in place for a minimum of 48 hours to ensure that
owls have left the burrow before the burrow is excavated.

v. Mitigation for the loss of occupied habitat, as determined by the Solano
County Department of Resource Management, based on the
recommendations of the Solano County biological monitor, shall be
provided by preservation of 6.5 acres of suitable foraging and nesting
habitat contiguous with occupied burrow sites per breeding pair or single
bird. Suitable preservation habitat is defined as those natural and
disturbed vegetated areas (e.g. grasslands, scrublands, and tree and
shrub areas with less than 30% ground cover) that have existing natural
and artificial ground burrows which can support burrowing owl.
By implementing the above avoidance and mitigation measures, no permanent
burrowing owl habitat loss or impacts on burrowing owl would occur. However,
temporary impacts on burrowing owl foraging habitat and breeding behavior may occur
as a result of the proposed construction activities. Proposed mitigation would reduce
these temporary impacts from the Project on the burrowing owl to less than significant.
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Impact BIO-7: Displacement of Waterfowl and Other Water Birds Using the Project
Area or Moving to and from the Suisun Marsh
While the amount of habitat altered by a wind power project footprint is a very small
percentage of the Project area habitat type, the area impacted by the moving rotors can
extend for many meters and potentially disturb and/or displace nesting and foraging
birds. In this case, aerial habitat impacted is approximately 97 acres. The public have
previously expressed concern that the normal flight patterns to and from the Suisun
Marsh Wildlife Management Area would be disrupted or permanently changed by the
installation of wind turbines. The 59 turbines planned for installation as part of the
Project will reduce the open air space available for birds moving to and from the
extensive marshlands east and south of the Project. Additionally, waterfowl, which
typically are not subject to high turbine-related mortality, are relatively more abundant in
the Project area than in the neighboring wind farms.
Curry and Kerlinger (2006a and b) conducted a displacement assessment of waterbirds
and other avian species and also studied the causes of the acknowledged decline in
population of waterfowl at the Suisun Marsh. Based on their review of literature, the
assessment found that waterfowl and shorebirds may be disturbed and displaced from
small areas after installation of wind turbines. In one study, golden plover and lapwings
were displaced up to 800 meters by the presence of turbines (Pedersen and Poulsen
1991). Reduced avian use near wind turbines by some waterfowl and songbirds has
also been detected (Winkelman 1990). Other studies indicate that shorebirds (purple
sandpiper, sanderling, gulls, and sea ducks) habituated to the presence of turbines
mounted on a rock jetty at the edge of the ocean (Lowther 2000). In summary, these
studies find that most impacts have occurred within 100 to 200 meters of the wind
turbines. As such, it is unlikely that waterfowl and other waterbirds that use the Suisun
Marsh, up to 1.5 miles away, would be substantially impacted by the construction of the
Project.
In the avian surveys completed for the Project, most waterfowl and waterbirds were
found to the southwest of the site, nearest the Suisun Marsh Wildlife Management Area
and the Sacramento River, and to the north of the site above SR 12 (Curry and
Kerlinger 2010). Waterfowl species included ducks and geese, while water birds
included shorebirds, egrets, pelicans, and cormorants. The majority of water bird
observations were observed to the northeast of the Project area, largely attributed to the
great numbers of long-billed curlews recorded foraging in pastures or en route to
pastures. The presence of a few wetlands, ponds, and drainages that fill up with water
during the winter in the Project area could account for the diversity of water bird and
waterfowl species observed. Eighty percent (80%) of all waterfowl observations were
recorded near larger wetland/pond areas located offsite to the north and southeast of
the Project (Curry and Kerlinger 2010), and several ducks and herons were observed
onsite within the Emigh wetland complex (E&E 2009). The Emigh Wetland area is small,
and the flight activity around, and to and from, this wetland and other wetland habitats,
including the Suisun Marsh, is likely to be very low. Furthermore, there is no evidence
that the WRA is used by waterfowl at a level of significance, as a significant number of
birds were not found to move through the Project area to access the Suisun Marsh.
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Surveys conducted in the area indicated that migrating waterfowl fly mainly over the
Sacramento River rather than the Montezuma Hills (Curry and Kerlinger 2010). In
addition, waterfowl passing through on long migrations are shown to migrate at
elevations generally higher than 1,000 feet, which would avoid the turbines by several
hundred feet. Indeed, waterfowl was the only species group observed with a small
percentage (10%) recorded within the anticipated rotor swept area (31 to 120 meters)
(Curry and Kerlinger 2010). As such, the Project is not expected to result in a
substantial alteration of bird flight patterns within the Montezuma Hills study area.
Waterfowl numbers have been declining in the Suisun Marsh area. There is no
evidence that mortality from existing wind turbines in the wind resource area in the
Montezuma Hills is causing the decline of waterfowl at Suisun Marsh. Instead, the
decline in waterfowl usage appears to be related to other factors, including a significant
drop in the global and national populations of waterfowl over the past 50 years (a
decline that long predates the erection of wind turbines) and the decline in
attractiveness of the Suisun Marsh as a habitat in relation to other nearby habitats.
With the implementation of previously described wetland habitat avoidance measures
(BIO-2a and 2b), the proposed Project is unlikely to significantly impact bird usage of
aquatic resources or wetland habitats within the Project area or the Suisun Marsh, or
bird migration from the Project area to and from the Suisun Marsh. These potential
impacts would be less than significant, and no additional mitigation measures are
required.
Impact BIO-8: Impacts on Raptors and Other Avian Species from Overhead Wires
Overhead wires installed for the Project operation could result in electrocution of, or
collision and injury to, raptors and other avian and bat species. As proposed, overhead
230 kV transmission power lines that would be constructed for the Project are relatively
short, at approximately 350 feet from the Substation Option 1 and 1,320 feet from
Substation Option 2 locations to the existing PG&E gen-tie 230-kV line. All of the 34.5
kV utility lines that comprise the power collection lines would primarily be installed
underground but there is potential that limited sections of 34.5 kV utility lines would be
installed overhead in order to span wetlands, streams, or sensitive resources; where the
use of HDD is infeasible; and as approved by Solano County.
Potential impacts on raptors, other avian species, and bats from the overhead line
include collisions and electrocution. Bird collisions with power lines generally occur
when (1) a power line or other aerial structure transects a daily flight path used by a
concentration of birds, and (2) migrants are traveling at reduced altitudes and encounter
tall structures in their path. Collision rates generally increase in low light conditions,
during inclement weather such as rain or snow, during strong winds, and during panic
flushes when birds are startled by a disturbance or are fleeing from danger. Collisions
are more probable near wetlands, valleys that are bisected by power lines, and within
narrow passes where power lines run perpendicular to flight paths. Other factors that
influence the rate of bird collision are species, age, flocking behavior, weather
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conditions, land use, topography, and line placement and configuration (Avian Power
Line Interaction Committee [APLIC] 2006).
Electrocution can occur only when a bird simultaneously contacts two electric wires of
different phases or an electric wire and a ground wire. Thus, bird electrocutions occur
when the wingspan of the bird is greater than the spacing between any two electric
cables on a power pole or when a bird bridges the gap between an electric cable and a
ground wire. This happens most frequently when a bird attempts to perch on a structure
with insufficient clearance between these elements. Raptors and other large aerial
perching birds are most susceptible to electrocution because of their size, distribution,
and behavior (APLIC 2006).
The impact on birds from power lines would be low for the Project, given that utility lines
would primarily be installed underground, the Project area is not located in a major
avian migration corridor, and standard design measures that reduce potential impacts
by power lines would be employed. The potential impact on raptors from colliding with
the overhead 34.5 kV power collection lines would be extremely low, given that these
lines would primarily be underground and would only be installed overhead across
wetlands and streams should HDD not be feasible. With respect to collision with
overhead 230 kV transmission line that would be installed by the Applicant for the
Project substation to connect to the existing PG&E line, the short distance of this line
combined with bird activity and use in the Project area is not expected to cause a
significant potential for bird collisions. Additionally, bird collisions have not been a noted
problem during operation of the other existing PG&E transmission lines in the
immediate project vicinity. PG&E requires operations and maintenance staff to report
bird mortality along transmission lines to identify problematic transmission lines.
Although impacts on raptors from these overhead lines are not expected to be
significant given the limited extent of overhead lines for the Project, any impacts on
golden eagles or raptors would be significant and mitigation is required.
Mitigation Measure BIO-8: Design Specifications for Overhead Power Lines
Prior to Project operation, the Applicant shall implement the following design elements
for the limited overhead power lines:
a. For any 34.5-kV power collection system utility lines that are installed overhead
at limited wetland and stream crossings where the use of HDD is infeasible and
as approved by Solano County, as applicable:
i.

Avian safe practices, as outlined in Suggested Practices for Avian Protection
on Power Lines (APLIC 2006) will be employed during construction;

ii. All jumper wires shall be insulated (5-kV minimum rating and preferably 10-kV
to 15-kV);
iii. All exposed terminals at the substation (e.g., pot heads, lightning arresters,
and transformer bushings) shall be covered by wildlife boots or other
insulating materials;
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iv. Non-conductive materials (e.g., fiberglass and wood) shall be used instead of
the straight, aluminum-type combination arms on riser poles;
v. Energized wires shall be placed a safe distance apart: 60 inches for crossarm
configuration, 55 inches for armless configuration; the distance between
grounded hardware and any energized phase conductor shall be a minimum
of 60 inches apart;
vi. No cut-outs or riser poles shall be used;
vii. Jumper leads shall be oriented in a vertical configuration to discourage bird
perching;
viii. Install perch and nest discouragers on crossarms and on top of poles;
ix. Suspend phase conductors on pole top and cross arms;
x. Bonding of pole top devices mounted on non-conductive arms shall be done
with insulated wire;
xi. A minimum conductor wire size of 4/0 shall be used to increase the visibility
of the wire;
xii. Excepting angle poles of overhead lines, none of the installed facilities shall
require, or otherwise involve, the use of guy wires. All turbines and
permanent meteorological towers shall be free standing;
xiii. Post-construction monitoring activities consistent with those detailed in
Mitigation Measure BIO-9a (below) shall be conducted for any overhead lines
not owned by PG&E and regulated by the CPUC. If post-construction
monitoring indicates that any such new installed overhead lines are having
significant impacts on raptor species, bird diverters shall be installed to the
extent required by Solano County, based on consultation with CDFG and
USFWS.
b. The Applicant shall ensure that the section of overhead 230-kV transmission line
is installed in conformance with APLIC 2006 suggested practices. The Applicant
shall coordinate with PG&E to ensure this measure is implemented.
With the implementation of these best practice mitigation measures, potential impacts
on raptors and other avian species would be reduced to less than significant.
Impact BIO-9: Direct Mortality of Raptors, Other Avian Species, and Bats
Project operation is expected to result in mortality of raptors, bats, and other avian
species from collision with wind turbines. Whether the level of fatalities would likely be
biologically significant depends on their population size, among other factors. The total
ground disturbance area and habitat to be altered by construction and operation of the
Project is a small percentage of the Project area. However, the total air space impacted
by the moving rotor blades can extend for many meters and potentially disturb and/or
displace flight activities for birds and bats.
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The Altamont Pass is a wind resource area in the United States where risk to birds has
been suspected to be biologically significant. High raptor fatalities have been reported
from the Altamont Pass wind resource area for more than two decades, and golden
eagles, red-tailed hawks, American kestrels, and some other species collide with
turbines in large numbers in this wind resource area. After extensive study, several
factors are now believed to produce the higher-than-industry-average mortality at
Altamont Pass. These factors include project size, turbine type, rotor speed, turbine
density, local topography, prey base-abundance, and raptor use. As shown in Table
8.1-5, the Project site and wind resource area in the Montezuma Hills differs
significantly according to these factors from the Altamont Pass wind resource (as further
described in Appendix C) and is more like the High Winds project site and other sites in
the western United States in terms of size, turbine density, turbine structure, and terrain.
Therefore, it is more appropriate to extrapolate expected fatality rates for the Project
using data collected from the High Winds and the Shiloh I project site rather than the
Altamont Pass wind resource area.
Table 8.1-5

Comparison of Avian Risk Factors between Altamont Pass Wind Resource Area
and the Wind Resource Area in Montezuma Hills
Known or Suspected Risk Factors
Altamont Pass Wind Resource Area
Montezuma Hills Wind Resource Area Projects
Large concentrations of turbines – 5,400 (in 2000) Currently 833 existing turbines (as of April 2010)
Lattice towers – Perching sites for raptors

Tubular towers – Substantially reduced perching
sites for most raptors

Fast Rotating Turbine Blades – 50 to 70+
revolutions per minute (rpm)

Slow Rotating Blades - ~12 to 24 rpm

Closely Spaced Turbines – 80 to 100 feet apart

Widely Spaced Turbines – 400+ feet apart

Turbines in Steep Valleys/Canyons

Turbines are not on steep terrain or in
valleys/canyons

Raptor Use of Area: High

Raptor Use of Area: Moderate

Extensive pre- and post-construction avian and, to a lesser extent, bat studies have
been conducted in the wind resource area in Montezuma Hills; data from those studies
were incorporated into the Avian Monitoring Study and Risk Assessment for the Shiloh
III Wind Power Project, Solano County, California (Curry and Kerlinger 2010) (Appendix
C). These studies were conducted in accordance with protocols set forth in Studying
Wind Energy/Bird Interactions: A Guidance Document—Metrics and Methods for
Determining or Monitoring Potential Impacts on Birds at Existing and Proposed Wind
Energy Sites (Anderson et al. 1999) and, to some extent, the California Guidelines for
Reducing Impacts to Birds and Bats from Windplant Development (California Energy
Commission and CDFG 2007).
Avian and bat usage of the wind resource area in Montezuma Hills has been described
in several studies (Curry and Kerlinger 2006, 2007, 2008, 2009, E & E 2007, and URS
2005). The majority of avian and bat species present at the Shiloh III Wind Energy
Project area are similar to those found at the Shiloh I, Shiloh II, and High Winds wind
farms (Curry and Kerlinger 2010).
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Direct comparison of bird abundance and diversity at Shiloh III with other projects such
as Shiloh I and II, and High Winds is limited due to the fact that the Shiloh III bird
observation points occurred on the boundary of the project rather than throughout the
site. Thus Shiloh III bird surveys may not have captured the complete characterization
of the site. Despite this limitation, general trends in bird usage can be assessed for
Shiloh III and among the different projects. As discussed in Impact BIO-7, the Shiloh III
Wind Energy Project has a high number of observed waterbirds and waterfowl. Shiloh II
likewise exhibits similar waterbird numbers, while High Winds and Shiloh I do not. The
Shiloh III Wind Energy Project has observations of the majority of the same raptor
species as present at Shiloh I and II and High Winds, including American kestrel, redtailed hawk, northern harrier, and golden eagle. Shiloh III is located in rolling hills versus
the steeper topography of the more southerly projects, and this could affect raptor
presence. Additionally, there is natural variability associated with raptor diversity and
abundance from year to year, thus slight differences in raptor usage would be expected
within and among the individual wind project areas.
Swainson’s hawk observations were similar at the Shiloh III site when compared to
other wind projects; however, the Project may have more burrowing owl observations.
Over the entire wind resource area, small songbirds were the most abundant species
group. In the raptor group (excluding Swainson’s hawks and burrowing owls), American
kestrels, red-tailed hawks, northern harriers, and great horned owls were the most
abundant species. Raptors were generally broadly distributed surrounding the Shiloh III
Wind Energy Project area, and the highest presence and abundance occurred during
the fall/winter months when migrants come through the area.
Raptor behaviors in the Shiloh III Wind Energy Project area were noted (Curry and
Kerlinger 2010). Most raptors were observed perching on the ground, power lines, fence
posts and trees. The most common flight behaviors exhibited were soaring and lowlevel hunting. California ground squirrels and black-tailed jackrabbit are expected to be
the most abundant rodent prey item for raptors based on pre-construction prey
availability assessments at Shiloh III. Similar to what was found at Shiloh II (Curry and
Kerlinger 2006a), most raptors (54%) flew below the anticipated rotor swept area of
turbines (i.e., 0 to 30 meters), including owls, American kestrel, white-tailed kite, and
northern harrier. This is true for non-raptors as well (67% below rotor swept area).
Within the rotor swept area, 37% of raptors were observed in flight, including many of
the hawks (e.g., Swainson’s, Cooper’s, and red-tailed hawks). Golden eagles occurred
both above, below, and within the rotor swept area.
Curry and Kerlinger (2010) estimated potential fatality rates for the Shiloh III Wind
Energy Project by examining actual fatality records at the High Winds Project as well as
the Shiloh I project (see Table 8.1-6). Turbines at these newly developed wind facilities
in the wind resource area in the Montezuma Hills are similar in size and form to those
proposed for the Shiloh III Wind Energy Project. The risk of avian mortality in the Project
area was assessed for raptors, night migrating songbirds, waterfowl, water birds, and
other bird species, as well as for bats. These risk assessments are further described
below.
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Collision Risk for Raptors
Studies have shown that raptors appear to be killed by wind turbines in numbers
disproportionately greater than other species. At the High Winds and Shiloh I sites, 71
and 61 raptors, respectively, comprising seven to eight species, were found over the
multiple year studies. If the same fatality rate were realized for the Shiloh III Wind
Energy Project turbines, there would likely be a similar number of raptor fatalities per
year.
The bulk of American kestrel and red-tailed hawk fatalities occur during autumn (during
the fall migration period), when there is an influx of migrants from the north, outside of
Solano County. These raptor species are locally and regionally abundant and have
relatively high reproductive rates.
All species of hawks, eagles, falcons, and owls are protected in California and include
the primary special-status avian species that the Project could significantly impact.
However, white-tailed kite and peregrine falcon occur most often outside the rotor swept
area of turbines and are at less risk to be impacted (Curry and Kerlinger 2010).
Additionally, these two species primarily occur as migrants to the Project area not as
breeding species, again reducing risk of significant biological impacts on these species.
Predicted mortality rates for golden eagles for the Project site, based on avian studies,
are approximately one individual per year. As mentioned previously, three golden eagle
nests have been identified near the Project area. Because golden eagles have nested
within and around the wind resource area in the Montezuma Hills, adult eagles using
these nesting areas are likely to fly through the Project area to forage in the open
grasslands. Any mortality to nesting adult golden eagles could result in nest failure.
Because golden eagles have a low reproductive rate, with 0.8 to 1.0 young fledged per
pair (Watson 1997), loss of the reproductive output of one nest in one year could have
an impact on the local population. In addition, loss of adult golden eagles could impact
local populations. Additionally, breeding golden eagles are limited throughout this
portion of their range, in large part because of lack of suitable nest areas or structures.
Thus, disruption of nesting adults at this Project site could result in a significant impact
on the golden eagle.
Operation of the Project could impact non-breeding eagles as well. Data from the
Altamont Pass wind projects show that non-breeding adults and sub-adults have a
higher risk of turbine collisions than breeding pairs (Hunt 1995). However, in a later
study, Hunt also concluded that the dozens of golden eagle fatalities found in the
Altamont Pass wind resource area were not likely to result in a decline of the regional
population of this species (Hunt 2002). Given the population structure and low
reproductive rate of this species, one golden eagle fatality per year would be considered
significant under CEQA.
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Swainson’s hawks have been identified as present on the Project site and within the
vicinity. One Swainson’s hawk nest has been observed within the Project boundaries
and several others have been observed in the Montezuma Hills wind resource area. No
fatalities of Swainson’s hawk have been reported in the wind resource area.
Nonetheless, because Swainson’s hawks are present in the vicinity of the Project site,
there is a potential for impacts due to collision with turbines. Although the potential for
this impact is low, this impact would be considered significant under CEQA.
Collision Risk to Waterfowl and Other Waterbirds
In addition to raptor collisions, waterfowl and shorebirds could potentially collide with
turbine structures. In general, these species rarely suffer mortality at modern wind
plants in the west, including wind plants in the Montezuma Hills. At the High Winds
project site, single fatalities of four water bird species were found, including the
American coot, common moorhen, Virginia rail, and sora. There were six waterfowl
mortalities, (mallards and one unknown goose species) and 19 waterbird mortalities
(American coots, sora, Virginia rails, killdeer, and black-crowned night-heron) in three
years of surveys at Shiloh I. Based on fatalities recorded at similar wind facilities, it is
probable that very few waterbird species would be killed by the Project turbines, even
despite the slightly higher presence of waterbirds on this site.
Other Birds
Because of the low number of fatalities recorded at neighboring wind facilities, impacts
on game birds and night-migrating songbirds are likely to be so small as to be not
biologically significant. The species that is killed more frequently than any other at wind
turbines in the western United States is the horned lark. However, the very large
population of this species in the west suggests that expected fatalities at the Project site
are not likely to significantly impact any population level of this species.
Collision Risk to Bats
The number of bats killed at modern wind turbines in the western United States has
remained relatively low and has been limited to three or four species (Curry and
Kerlinger 2010). At the High Winds site, 116 bats comprising four species (hoary bat,
Mexican free-tailed bat, western red bat (a California species of special concern), and
silver-haired bat) were found (Curry and Kerlinger 2006b), while 132 bats of the same
species were found at Shiloh I. The estimated number of bats killed at each farm was
about 300 bats per year at High Winds and approximately 450 bats per year for Shiloh I
(Table 8.1-6). On average, about three to four bats per-turbine per-year or 2 bats permegawatt (MW) per-year were killed at High Winds, while about five bats per-turbine
per-year or three bats per-MW per-year were killed at Shiloh I (Table 8.1-6).
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Table 8.1-6
Project
High
Winds

Shiloh
I*

Comparison of Adjusted Mortality Rates between High Winds and Shiloh I Wind Projects
# of
Adjusted avian mortality 95% CI (adjusted for
Adjusted bat mortality 95% CI (adjusted for
Turbines/MW
scavenger rate and searcher efficiency tests )
scavenger rate and searcher efficiency tests)
Year One
Year Two
Year Three
Year One
Year Two
Year Three
90 Vestas
2.65
1.97
4.32
2.73
V80
birds/turbine/year, birds/turbine/year,
bats/turbine/year, bats/turbine/year,
NA
NA
1.8MW
1.48
1.09
2.30
1.52
birds/MW/year
birds/MW/year
bats/MW/year
bats/MW/year
100 GE
9.76
7.23
2.45
6.35
4.54
2.75
1.5MW
birds/turbine/year, birds/turbine/year, birds/turbine/year, bats/turbine/year, bats/turbine/year, bats/turbine/year,
6.51
4.82
1.63
4.24
3.03
1.84
birds/MW/year
birds/MW/year
birds/MW/year
bats/MW/year
bats/MW/year
bats/MW/year

*Adjusted mortality adjusted to the same smaller search area as High Winds
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Although the High Winds and Shiloh I projects use different turbine models than those
proposed for Shiloh III, the fatalities were calculated and adjusted based on both
average MW per year (to adjust for turbine design differences), as well as number of
turbines per year (to standardize by turbine quantity). These numbers can be
extrapolated and applied to the Shiloh III Wind Energy Project. Turbine models used at
these two existing wind farms are similar enough in size, speed, and blade size to use
either an average per-MW per-year or per-turbine per-year value to closely estimate
potential bat fatalities for the Shiloh III Wind Energy Project. Using the average rates
noted in Table 8.1-6, it is estimated that approximately 210-360 bats per-year would be
killed by the Project, which is estimated to produce 120 MW per year.
Bats killed at High Winds and Shiloh I were likely migrating and come from populations
that are geographically and numerically very large, suggesting that the fatalities are
diluted with respect to local populations. Additionally, these species of bats are fairly
common, including the listed western red bat. Considering that these species are
common and abundant, impacts on the local bat population are not likely to be
biologically significant and mitigation is not required. However, mitigation required to
ameliorate significant impacts on raptors (Mitigation Measure BIO-9a through 9c) would
also provide benefits to bats and their foraging habitat.
Mitigation Measure BIO-9a: Bird and Bat Mortality Monitoring
The Applicant shall conduct annual monitoring of bird and bat mortality in the Project
area, as follows:
a. Qualified ornithologists shall conduct annual bird and bat mortality monitoring
throughout the Project area including where any new overhead transmission
lines have been installed to determine avian and bat mortality rates and the
causes of mortality associated with the Project installations. The monitor shall
be an independent USFWS-approved biologist.
b. The monitor shall collect sufficient information to allow evaluation of turbine
design characteristics and location effects that contribute to mortality. The
species, number, location and distance of dead birds relative to turbine
location, availability of raptor prey species, and cause of bird and bat
mortalities shall be noted. All results shall be provided to the Wildlife
Response and Reporting System database.
c. Monitoring shall follow standardized guidelines outlined by California
Guidelines for Reducing Impacts to Birds and Bats from Windplant
Development (CEC and CDFG 2007) for a minimum of 3 years following the
first delivery of power.
d. The Applicant shall contribute and participate in the efforts of the Solano
County Avian Technical Advisory Committee (TAC) to develop mitigation
measures to lessen potential impacts on raptors as a result of wind turbine
generator operation. The TAC is an interagency organization composed of
biologists from the CDFG, the USFWS, the Solano County Department of
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Resource Management, and representatives from wind facility developers in
the wind resource area in Montezuma Hills.
e. The Applicant shall prepare and submit annual reports from monitoring efforts
to the USFWS, CDFG, Solano County, and the Solano County Avian TAC
within 90 days after the end of each calendar year, unless additional time has
been justified by the Applicant and is acceptable to the Department of
Resource Management. Data collected during the monitoring program shall
be submitted to the Biogeographic Information and Observation System
Program, in accordance with California Energy Commission Guidelines.
f.

The Applicant shall analyze the banding information obtained from the CDFG
to assess the origin and population of red-tailed hawks, American kestrels,
and other raptors to include in the annual reports.

g. After 3 years of post-construction monitoring data have been obtained, the
County will review the data and, in consultation with the USFWS and the
CDFG, determine which, if any, specific turbines generate disproportionately
high levels (e.g., more than at other turbines) of avian mortalities and the
appropriateness of mitigation measures implemented by the Applicant for the
benefit of future wind energy projects.
Mitigation Measure BIO-9b: On-site Mitigation
The Applicant shall provide on-site mitigation for bird strikes, as outlined below:
a. Turbine locations shall avoid features of the landscape known to attract
raptors, such as water and foraging habitat to the extent feasible.
b. The Applicant shall maintain a 500-foot buffer zone around any active or
historical golden eagle nest identified in the Project area.
c. Prior to Project construction, the Applicant shall prepare a Raptor Mitigation
Plan (RMP) by a qualified biologist or ornithologist and be furnished to the
Solano County Department of Resource Management. The RMP shall
contain specific provisions for actions to minimize or offset impacts on golden
eagles and other raptors and shall include the following:
i.

Move rock piles away from wind turbines (if applicable).

ii. Construct tower pads to prevent under-burrowing by small mammals.
Mitigation Measure BIO-9c: Off-site Mitigation and Replacement of Disturbed
Aerial Habitat
Aerial habitat would be permanently lost from construction of the Project. Additionally,
fragmentation of the aerial habitat could negatively impact common and special-status
avian and bat species. Thus, the impacts due to loss of aerial habitat within and outside
the Project area are considered significant.
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To compensate for permanent loss of aerial habitat and for ongoing impacts on avian
and bat species, the proponent shall acquire replacement mitigation habitat off site at a
ratio of 1:1 acreage compensation calculated from the total rotor swept area
representing aerial habitat within the completed Project. These lands will consist of any
combination of non-native grassland, grazing land, mixed grain or cropland (excluding
orchard or vineyard land), or open oak woodland. The off-site habitat mitigation area
would be preserved in perpetuity.
The Applicant shall provide off-site mitigation by acquiring and preserving 97 acres (see
Table 8.1-3, the rotor swept area is derived as 1.64 acres per turbine) of off-site
conservation land in fee title and/or easement in accordance with the following:
a. Prior to the issuance of the first building permit or grading permit for the
Project, whichever occurs first, the Applicant shall establish an irrevocable
letter of credit in favor of the County of Solano from a reputable bank with a
branch in the United States, or a bond as approved by the County, in an
amount approved by the County to ensure compliance with the conservation
land or easement provisions described in paragraphs b–d below. The letter of
credit or bond shall not be required if at least one of the measures described
in paragraphs b. through d. below has been fulfilled to the satisfaction of the
County prior to issuance of the first grading or building permit, whichever
occurs first.
b. Off-site conservation land or easement - Within 2 years following the first
delivery of power, the Applicant shall purchase and record at least 97 acres of
off-site conservation land in fee-title and/or easement for open space suitable
as breeding and foraging habitat for raptors impacted by the Project, such as
the golden eagle and red-tailed hawk, as follows:
i. The County, in consultation with USFWS and the CDFG, shall approve the
location of the conservation land or easement, which approval shall not be
unreasonably withheld.
ii. If the Applicant requests timely approval of the location of the conservation
land or easement, and approval is not granted within the 2-year period,
the Applicant shall purchase and record the land or easement within a
reasonable time after the County gives its approval and shall be deemed
to have complied with this 2-year requirement. The conservation land or
easement shall meet the following requirements:
a) The conserved area shall be at least 97 acres in size, equivalent to the
total rotor swept area for the 59 proposed Project turbines, and located
on land in Solano County providing habitat similar to the Project area
but shall be outside the wind resource area.
b) The conserved land or easement site shall be dominated by natural
vegetation, agricultural uses, or a combination of both. The primary
purpose of this land or easement will be to provide conservation lands
for raptor species that could be impacted by the Project.
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c) The conserved lands shall provide breeding opportunities in an effort to
offset raptor mortality associated with operation of the Project. The
main species anticipated to be impacted by the Project are raptor
species such as golden eagle, red-tailed hawk, and American kestrel,
although the easement could also provide habitat for other guilds of
birds such as ground-nesting songbirds. Types of habitat enhancement
measures on the easement will be weighted according to the relative
abundance of birds impacted by the Project, the species-specific
needs of those species, and the type and quality of habitat that may
already exist on the conserved land. A number of management
measures and enhancements shall be provided (if such features are
not already present) to provide suitable foraging and nesting habitat on
the easement.
d) The conservation easement shall be recorded, shall run with the land
in perpetuity, and shall list and prohibit activities inconsistent with the
purpose of supporting avian foraging and breeding opportunities. If the
land is acquired in fee-title and conveyed to a land trust or similar
entity, an irrevocable deed restriction shall be recorded on the property
to ensure that the property permanently remains in conservation
regardless of ownership and contains the same restrictions as a
conservation easement.
iii. The Applicant shall establish a non-wasting funding mechanism to fund
the maintenance, management, and monitoring of the conserved area.
Estimated costs shall be established using a PAR-type analysis. The
analysis and funding mechanism shall require approval by the County, in
consultation with the resource agencies, prior to recordation of the
conservation easement. Management activities or restrictions in the
conservation easement shall include:
a) Provisions for suitable foraging habitat by maintaining or enhancing
natural areas, particularly grasslands and seasonal wetlands, or by
maintaining compatible agricultural crops and practices. Suitable crop
types for foraging raptors include those with low-lying vegetation such
as alfalfa and other hays, and various row and grain crops. Unsuitable
crop types that would be restricted in the easement shall include those
that do not provide sufficient accessibility or have low prey densities,
such as orchards and vineyards.
b) Maintaining or enhancing nesting opportunities by protecting trees or
planting trees that are suitable for raptor nesting, including native
valley oaks and cottonwood trees. The installation of artificial nesting
structures would be acceptable only in combination with the planting
and maintenance of live trees.
iv. Within 3 years following the first delivery of power, the Applicant’s a
qualified wildlife biologist shall undertake breeding habitat enhancement
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measures, as determined in consultation with Solano County, on the
conserved property, which shall include the following:
a) Prior to recording the conservation easement, the Applicant shall
submit to Solano County an open space and habitat management plan
for the conserved area, which shall be prepared by a qualified wildlife
biologist. Approval of this plan by Solano County, in consultation with
the resource agencies, shall be required prior to recordation of the
easement.
b) Types of enhancement measures on the easement, if required by
Solano County, will be weighted according to the relative abundance of
birds impacted by the Project and the species-specific needs of those
species but could include the placement of nesting substrate for golden
eagles, red-tailed hawks, and American kestrels (nesting boxes, trees,
perches, and/or other features). The use of artificial nesting structures
would be acceptable only in combination with the planting and
maintenance of live trees.
c) A number of management measures and enhancements shall be
provided (if such features are not already present) to provide suitable
foraging and nesting habitat on the easement.
d) Prior to recording the conservation easement or conveying the Project
in fee simple, the Applicant shall designate, for Solano County’s
approval, a public agency or non-profit entity, or a designated
representative, to manage the conserved area.
v. The Applicant shall be responsible for all mitigation costs including habitat
enhancements (if required by Solano County), preparation and
implementation of the open space management plan, and long-term
management of the conservation area.
c. In-lieu fee – off-site conservation land or easement - As an alternate to the
off-site conservation easement requirements described in section b, above,
the Applicant may contribute an in-lieu fee to the Solano Land Trust or other
conservation entity approved by Solano County in consultation with CDFG
(hereinafter “Trust”) in an amount and according to the terms as approved by
Solano County in consultation with the CDFG for the establishment of 97
acres of permanent conservation land or easement in Solano County to
replace lost aerial habitat. This fee shall be used by the Trust for the sole
purpose of purchasing, recording, enhancing, maintaining, and preserving the
conserved land in fee-title or easement that provides protected breeding and
foraging habitat for the raptors and other avian species impacted by the
Project. The requirements for the in-lieu fee alternative shall include the
following:
i.
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a) Acquisition of a minimum 97 acres of conservation land in fee-title
and/or easement for open space and habitat suitable as breeding and
foraging for raptors such as the golden eagle, red-tailed hawk, and
other guilds of birds impacted by the project; and
b) Reasonable administrative and other overhead costs by the Trust to
acquire the land and/or easement; and
c) The development, approval, and implementation of the required habitat
enhancement and management plan, as required by Solano County in
consultation with the CDFG; and
d) The perpetual maintenance, management, and monitoring of the
conserved land and habitat, based on a PAR-type analysis.
ii. The Applicant shall furnish the entire in-lieu fee, as approved by Solano
County, to the Trust, and a receipt to this effect shall be provided to
Solano County within 2 years following the first delivery of power.
iii. The requirements for the conserved land shall be based on a written
Agreement between the Trust and Solano County, shall be binding on the
Trust, and shall include the following:
a) The conservation land and/or easement shall be no less than 97 acres
in size, equivalent to the total rotor swept area by turbine, and shall be
located within Solano County but outside the wind resource area. The
location shall require County approval in consultation with the CDFG,
which approval shall not be unreasonably withheld, prior to acquisition.
b) The conserved land shall provide habitat similar to the Project area,
dominated by natural vegetation, agricultural uses, or a combination of
both. The land shall also provide, to the maximum extent feasible,
foraging and breeding opportunities for the species most affected by
the Project, including raptors such as the golden eagle, red-tailed
hawk, and American kestrel. Habitat for other species such as groundnesting songbirds is also appropriate.
c) The land and/or easement shall be held, maintained, and protected in
perpetuity for the conservation purposes prescribed in this mitigation
measure. If the land is acquired in fee-title, an irrevocable deed
restriction shall be recorded on the property to ensure that the property
permanently remains in conservation regardless of ownership.
d) The deed restriction or conservation easement shall be recorded, shall
run with the land in perpetuity, and shall list and prohibit activities
inconsistent with the purpose of supporting raptor and other avian
foraging and breeding opportunities.
e) Required enhancements, maintenance, management, and monitoring
of the easement shall be in accordance with the habitat enhancement
and management plan as prepared by the Trust and approved by
Solano County in accordance with paragraph iv, below.
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f) The conservation land and/or easement shall be purchased, and the
deed restriction or easement shall be recorded, within 2 years following
the first delivery of power, and the documentation to this effect shall be
furnished to Solano County.
g) The in-lieu fee furnished by the Applicant shall be held in an interestbearing or other appropriate investment account until expended for
purposes of the land and/or easement acquisition, recordation,
maintenance, monitoring and other measures under the terms of the
Agreement.
h) All in-lieu fees furnished by the Applicant shall be used exclusively for
the conservation land or easement associated with the Project only.
iv. The Trust shall prepare and submit to Solano County an open space and
habitat management plan for the conserved area, which shall be prepared
by a qualified wildlife biologist. Approval of this plan by Solano County, in
consultation with the CDFG, shall be required prior to implementation. The
open space and habitat management plan shall include the following:
a) Foraging and breeding habitat protection and maintenance measures,
as well as land management measures, including restrictions in the
conserved area.
b) Provisions for suitable foraging habitat by maintaining or enhancing
natural areas, particularly grasslands and seasonal wetlands; or by
maintaining compatible agricultural crops and practices. Suitable crop
types for foraging raptors include those with low-lying vegetation such
as alfalfa and other hays, and various row and grain crops. Unsuitable
crop types that would be restricted in the easement shall include those
that do not provide sufficient accessibility or have low prey densities,
such as orchards and vineyards.
c) Management measures that include, but are not be limited to,
maintenance and protection of trees suitable for raptor nesting,
including valley oaks and other native trees, appropriate grazing
management practices, vegetation management, and establishment of
land use restrictions and activities that may be inconsistent with the
purposes of the conserved area.
d) Any required enhancements in the conservation easement will be
weighted according to the relative abundance of birds impacted by the
Project and the species-specific needs of those species and the type
and quality of habitat that may already exist on the conserved land. At
a minimum, the placement of nesting substrate for golden eagles, redtailed hawks, and American kestrels (nesting boxes, trees, perches,
and/or other natural features) will be necessary, unless such habitat
already exists, as determined by Solano County. The use of artificial
nesting structures would be acceptable only in combination with the
planting and maintenance of live trees.
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e) Habitat enhancements (if required by Solano County) shall be fully
undertaken by the Trust within one year following the acquisition of the
conservation land or easement by the Trust.
d. Mitigation bank credits – off-site conservation easement - As an alternate to
the off-site conservation requirements described in sections b and c, above,
the Applicant may purchase Swainson’s hawk or other mitigation credits
approved by Solano County, in consultation with CDFG for the benefi`t of the
species of raptors impacted by the Shiloh III Wind Energy Project, equivalent
to a minimum 97 acres of established conservation land from the Jenny
Farms Conservation Bank, the Sacramento River Ranch, or other
conservation bank with appropriate raptor habitat in Solano County, as
approved by Solano County in consultation with the CDFG. The purchase of
conservation easement credits shall comply with the following:
i. Full purchase of all required credits shall be completed within 2 years
following the first delivery of power, and a receipt to this effect shall be
furnished to Solano County.
ii. The credits shall be equivalent to the protection of 97 acres of similar
habitat as the Project area, dominated by natural vegetation, agricultural
lands, or a combination of both. The conserved land shall further provide,
to the maximum extent feasible, foraging and breeding opportunities for
the avian species most affected by the Project, including golden eagle,
red-tailed hawk, and American kestrel. Habitat for other species such as
ground-nesting songbirds is also appropriate.
iii. Purchase of the credits shall include costs for the design, installation and
perpetual maintenance of nesting enhancements on the conservation
bank property (if nesting opportunities are not already present), as
required by the County in consultation with the CDFG, and in coordination
with the conservation bank operator. The nesting enhancement
requirements shall include the following:
a) The enhancements to the conservation bank will be weighted
according to the relative abundance of birds impacted by the Project
and the species-specific needs of those species but shall include, at a
minimum, the placement of nesting substrate for golden eagles, redtailed hawks, and American kestrels (nesting boxes, trees, perches,
and/or other natural features), as determined by the County. The use of
artificial nesting structures would be acceptable only in combination
with the planting of live trees. All nesting enhancement measures shall
be specified in the sales Agreement between the bank operator and
the Applicant.
b) The quantity of nesting enhancements shall be proportionate to the
area of the required off-site conservation easement.
c) Nesting enhancements, if required by Solano County, shall be
completed by the bank operator within 1 year of the purchase of
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mitigation credits by the Applicant, and this shall be specified in the
sales agreement between the bank operator and the Applicant.
d) The bank operator shall be responsible for notifying Solano County
upon completion of nesting enhancements, which shall be specified in
the sales agreement between the bank operator and the Applicant.
iv. The conservation bank operator shall adequately document and report
transactions as specifically provided for in their banking agreement with
the appropriate resource agencies.
Mitigation Measure BIO-9d: Reimbursement
Upon the first delivery of power, and by the annual anniversary date of this event for
each of 3 consecutive years thereafter, the Applicant shall furnish to the County a
project review and monitoring fee, equivalent to 2 weeks annually of senior planner staff
time at the hourly rate for direct staff services according to Solano County Department
of Resource Management fee schedule in effect at the time each deposit is required.
This planner shall monitor the implementation of the mitigation measures and other
conditions of approval required for the Project.
As with the habitat setbacks, monitoring, habitat enhancement, and raptor rehabilitation
programs would not reduce Project-related bird strikes to zero, nor would they
guarantee replacement of all raptors killed as a result of the Shiloh III Wind Energy
Project. However, the MBTA and Federal Bald and Golden Eagle Protection Act protect
raptors and migratory birds and prohibit incidental “take.” Consequently, the level of
significance of impacts from Project operation on raptors is considered significant even
after mitigation.
8.5
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9.0

CULTURAL RESOURCES

This chapter describes the cultural setting and known cultural resources, including
historic properties, in the Shiloh III Wind Energy Project Area, evaluates how the Project
would impact these resources, and recommends mitigation to reduce potential impacts,
as necessary. The analysis is based on the cultural resources inventory conducted by
ICF Jones & Stokes and discussed in their November 2009 report, Cultural Resources
Inventory Report for the Proposed Shiloh III Project, Solano County, California
(ICF Jones & Stokes 2009).
The cultural resources inventory included Native American consultation, consultation
with historic societies, and a records search and literature review that covered the entire
Project area. A pedestrian survey was also conducted; however, the field study was
based on a previous turbine layout plan that has since been modified the Applicant. In
the Applicant’s revised turbine layout plan, the number of wind turbines has been
reduced to 59, from the 67 that were surveyed, with about two-thirds of the turbine
locations changed.
Additionally, subsequent to the field study, the Applicant identified a second location
option for the proposed Shiloh III Substation, which is outside of the area of the original
pedestrian survey. The originally proposed substation location, identified in the cultural
resources report, is now referred to as Substation Option 2, and the newly added option
is now referred to as Substation Option 1. In April 2010, the Applicant conducted a
supplemental archeological survey of the area within the proposed Substation Option 1
location that was not covered in the original pedestrian survey (Schafer 2010a and
2010b). See Figure 3.1-1 for the revised proposed Project layout.
Cultural resources studies were conducted in compliance with Section 5024.1 of the
California Public Resources Code (CPRC) to identify archeological or historic resources
in the area of potential effect. A copy of the cultural resource report is contained in
Appendix D. Location information for cultural resources is considered sensitive and has
been removed from the copy of the report in Appendix D to maintain the confidential
nature of resource location. However, the full cultural resources report, which includes
resource location information, is on file at the Northwest Information Center (NWIC) of
the California Historical Resources Information Center.
The Project area is approximately 4,500 acres of mostly treeless rolling hills. The area
of impact, which is much smaller than the Project area, is defined as the maximum
possible area of direct impact resulting from the proposed Project, including all areas
where Project components and facilities are planned: the proposed wind turbine
locations, access roads, substation, transmission line, underground cables, and staging
area. The area of impact for the built environment includes all standing buildings and
structures situated on parcels upon which the Project would be constructed.
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9.1

ENVIRONMENTAL SETTING

Cultural Setting
Prehistoric Setting
The Project area is located within the boundaries of the Sacramento-San Joaquin River
Delta, a region with potential for buried archeological deposits occurring from rapid
alluvial and colluvial deposition. The earliest archeological resources identified within
this region are associated with the Windmiller Pattern (Early Horizon) cultural period
dated between 4,500 and 2,500 before present (BP). Archaeologists have associated
the Windmiller Pattern cultural period with groups who used riparian and wetland
environments. Although poorly understood because of the limited number of known
archeological sites, data indicates that Windmiller groups typically occupied low rises or
knolls in the floodplains of creeks or rivers within this regional environmental setting.
Subsistence patterns during the Windmiller Pattern cultural period consisted primarily of
hunting and fishing, although Windmiller Pattern groups also collected plant foods
(seeds, nuts, and perhaps roots). Artifacts characteristic of this Pattern include large
projectile points (spear or dart tips), baked clay net sinkers, bone fish hooks and spears,
ground stone tools such as mortars and milling slabs, and charmstones, quartz crystals,
bone awls and needles, and shell beads and ornaments manufactured from abalone
(Haliotis sp.) and olive snails (Olivella sp.). Artifacts suggest that Windmiller Pattern
groups had extensive trade networks that furnished both practical goods and
ornamental and ceremonial objects. Most known Windmiller Pattern sites contain
cemeteries, implying some degree of sedentism; Cemeteries are characterized by
distinctive burial patterns such as bodies typically buried fully extended, face down, and
with the head toward the west. Many burials are accompanied by funerary artifacts.
The Windmiller Pattern cultural period was followed by the Berkeley Pattern (Middle
Horizon) cultural period, which dates from 2,500 to 1,500 BP. Berkeley Pattern sites are
characterized by deep midden deposits, suggesting larger residential group size,
greater frequency of site reuse, and/or a greater degree of sedentism. An increase in
the use of mortars and pestles indicates that Berkeley Pattern group subsistence, in
contrast to the Windmiller Pattern, placed greater emphasis on plant resources,
including acorns (Quercas spp.) and other vegetal food sources. Berkeley Pattern
cemeteries also indicate a change from the earlier Windmiller Pattern cultural period,
with burials found interred in varied positions, in different orientations and, in general,
with fewer funerary artifacts.
Ethnographic Setting
The Sacramento-San Joaquin River Delta region was likely used by several Native
American groups in recent prehistory and in the historic period. Ethnographically, it is
believed that the Montezuma Hills and the region would have been inhabited by the Bay
Miwok, and may have been periodically visited by other groups in the region, such as
the Southeastern Patwin, and the Plains Miwok. It is possible that other regional groups,
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such as the Northern Yokuts and Ohlone/Costanoan, would have made periodic visits to
the Montezuma Hills as well.
Bay Miwok territory extended from the southeastern portion of the Montezuma Hills
south to Mount Diablo and from what is now the town of Walnut Creek east as far as
Plains Miwok territory in the vicinity of 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 Sacramento-San Joaquin
River Delta. One Bay Miwok group or tribelet, the Ompin, has been documented as
having a village in the vicinity of the present Project area and it is likely that the Bay
Miwok used the Montezuma Hills up to the historic period.
The Bay Miwoks were semi-nomadic, employing a hunting and gathering subsistence
pattern. Acorns were their principle dietary component, but fishing in the adjacent San
Joaquin and Sacramento rivers was also important and they constructed boats built
from tule bundles to do so. 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 eighteenth century when
Spanish explorers arrived in the area, leading to a period of missionization, Bay Miwok
population decline, and hostilities between the Bay Miwok and European groups. During
the late nineteenth century and early twentieth century, subsistence through hunting
and gathering was increasingly augmented by seasonal wage labor on ranches and
farms.
Historic Setting
As described above, the Sacramento-San Joaquin River Delta region was first visited in
historic times by Spanish explorers in the 1770s, including Pedro Fages and Juan
Bautista de Anza. Early Euroamerican settlement of the area began in 1844 when the
Mexican government granted John Bidwell the 17,726-acre Rancho Los Ulpinos,
located along the Sacramento River. The rancho took its name from the Julpun, a subtribe of Miwok Indians who occupied the western banks of the Sacramento River.
Following the Bidwell grant and establishment of the Rancho Los Ulpinos, individual
settlers began to enter the area, including people like Lansford Hastings. Hastings
arrived in 1846 with plans for subdivision and development of the area, but left the area
when the United States’ annexation of California unraveled his plan to develop a
Mormon settlement. Other early settlers, Lindsay Powell Marshall and his sons,
purchased Hastings’ land in 1854 and subsequently reoccupied Hastings’ land grant.
They developed the first agricultural endeavor in the Montezuma Hills and later began
selling portions of the large landholding they had accumulated to other pioneers and
settlement increased along the river as swamp reclamation projects created fertile and
available farmland.
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By 1878, a directory for the Montezuma Hill area listed 23 ranches, and census records
indicate that immigrants to the area came from such diverse places as England, Ireland,
Chile, and the states of Pennsylvania, Maine, South Carolina, Kentucky, and
Massachusetts. Independent farms and ranches began to grow along watercourses and
in the low valleys during the first quarter of the twentieth century, linked by a road
system in place by the late nineteenth century and still in use today.
A rail system was established in the Montezuma Hills between 1913 and 1914 as an
extension of the Oakland, Antioch & Eastern Railway’s Oakland-to-Sacramento line,
and in the early 1920s, the railroad and the Rio Vista Transit Company built a joint
transfer station at Rio Vista Junction that operated until 1940. Although this transfer
station further expanded the opportunities for Montezuma Hills residents and
businesses, agricultural and ranching traditions continued to characterize the
Montezuma Hills area through the second half of the twentieth century. By the end of
the twentieth century, Birds Landing, to the east of the Project area, had been a filming
location for various motion pictures seeking rural locations, including Bird (1988) and
Clint Eastwood’s Honkytonk Man (1982). However, the construction of at least one
housing development in the Montezuma Hills, along with recent wind energy
development projects, suggests the nature of the surrounding area may be changing.
Paleontological Resources
As discussed in Chapter 10, Geologic Resources, the Project area is entirely underlain
by the Montezuma Hills Formation. This formation has not historically been a source of
fossils; however, there have been a few discoveries. A fossil locality search was
conducted through the University of California Museum of Paleontology (UCMP)
website database. The search included vertebrates, invertebrates, plants, and
microfossils. No fossil localities were identified within the Project area (UCMP 2010).
There are three locations where fossils have been located within the Montezuma Hills
Formation. These locations are more than 1 mile away from the Project area. Several
other fossil localities occur in the vicinity of the Project area, but are also more than 1
mile away.
9.2

REGULATORY SETTING

The California Environmental Quality Act (CEQA) requires the assessment of a
proposed project’s effects on cultural resources, including historic resources and
archeological resources. Section 15064.5 of the Code of California Regulations (CCR),
Title 14, Chapter 3 (Guidelines for Implementing CEQA) defines potential historical
resources, including archeological resources. Generally, a resource shall be considered
to be historically significant if the resource is listed on or meets the criteria for listing on
the California Register of Historic Resources (CRHR) (CPRC, Section 5024.1, Title 14
CCR, Section 48852). These criteria are discussed in more detail below in Section 9.4.
Another consideration is that of historic properties as defined in Section 106 of the
National Historic Preservation Act of 1966, as amended (36 Code of Federal
Regulations Part 800). To be determined a historic property, a cultural resource must
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meet National Register of Historic Places (NRHP) criteria found in Part 60.6 of the Code
of Federal Regulations (CFR), Title 36, Chapter 1. The NRHP eligibility criteria provide
the basis for the CRHR criteria and differ primarily in that the NRHP criteria focus on the
national significance of resource, while CRHR criteria focus on resources significant to
the state of California or regionally significant resources within the State of California
(California Office of Historic Preservation [OHP] 2006). Therefore, while only the CRHR
criteria are discussed in more detail in Section 9.4, an evaluation of effects would also
be applicable for any NRHP-listed or -eligible historic properties.
The fact that a resource is not listed or determined to be eligible for listing in the NRHP
or the CRHR, is not included in a local register of historical resources, or is not identified
in a historical resources survey does not preclude Solano County from determining that
the resource may be a historical resource as defined in CPRC Sections 5020.1(j) or
5024.1. CEQA requires that if a project would result in an effect that may cause a
substantial adverse change in the significance of a historical or archeological resource,
then alternative plans or mitigation measures must be considered.
Solano County has established policies for conservation of cultural resources in the
General Plan (Solano County 2008). The County shall require cultural resources
inventories of all new development projects in areas identified with medium or high
potential for archeological or cultural resources. Where a preliminary site survey finds
medium to high potential for substantial archaeological remains, the County shall
require a mitigation plan to protect the resource before issuance of permits. Mitigation
may include:


Having a qualified archaeologist present during initial grading or trenching
(monitoring);



Redesigning the project to avoid archaeological resources (this is considered
the strongest tool for preserving archaeological resources);



Capping the site with a layer of fill;



Excavating and removing the archaeological resources and curating in an
appropriate facility under the direction of a qualified archaeologist; and/or



Alerting applicants for permits within early settlement areas to the potential
sensitivity. If significant archaeological resources are discovered during
construction or grading activities, such activities shall cease in the immediate
area of the find until a qualified archaeologist can determine the significance
of the resource and recommend alternative mitigation.

Solano County requires wind developers to prepare and submit a geotechnical report to
mitigate potential impacts. The study would identify geologic hazards and include
design to withstand potential hazards. It would be signed by a California-registered
geologist and approved by the County.
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9.3

METHODS AND RESULTS OF THE CULTURAL RESOURCES INVENTORY

The cultural resources inventory conducted for the Shiloh III Wind Energy Project
consisted of a literature review, Native American consultation, and a pedestrian survey,
as discussed below. Due to the confidential nature of the location of cultural resources,
the location of sites identified during the field survey is discussed generally and site
maps are not included in this document.
Literature Review
A records search was conducted at the Northwest Information Center (NWIC) of the
California Historical Resources Inventory System (CHRIS), an adjunct of the OHP.
Records of previously conducted cultural resource investigations and previously
recorded cultural resources were consulted for the Project area plus a 1-mile radius
around the Project area. The records search also included a review of the NRHP and
the Directory of Properties in the Historic Property Data File for Solano County. Finally,
historic topographic maps and survey plats were also consulted.
Native American Consultation
A search of the sacred lands files and a list of Native Americans with knowledge of and
interest in cultural resources in the Project area was requested from the Native
American Heritage Commission (NAHC) in Sacramento, California. The NAHC provided
a list of Native American contacts for Solano County. ICF Jones & Stokes mailed
Project notification letters with maps to Cynthia Clark, Leland Kinter, and Marshall
McKay of the Rumsey Indian Rancheria of Wintun; Kesner Flores, Karen Flores, and
Elaine Patterson of the Cortina Band of Indians; and the Wintun Environmental
Protection Agency (see Appendix D).
Historical Society Correspondence
The Solano County Historical Association, the Solano County Genealogical Society,
and Rio Vista Museum were contacted to inquire if they had information pertinent to the
Project area and/or concerns regarding the proposed actions (see Appendix D).
Field Survey
Pedestrian surveys within the Project area were conducted over the course of four
partial-week field sessions between April and October 2009. Subsequent Project
revisions resulted in a reduced number of proposed turbines, from 67 that were
evaluated in the pedestrian survey to 59. A majority of the proposed locations of the
remaining turbines were revised, and a second substation location option was added to
the Project after the pedestrian survey was completed. Consequently areas where
Project components were relocated or added may not have been included in the
surveys, including associated access roads, collection system routes, and transmission
line. Areas surveyed included the originally proposed wind turbine locations, access
roads, service roads, electrical alignments, staging area, and the Substation Option 2
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location. Survey coverage is depicted in Figures 2a through 3c in Appendix D. The final
turbine layout would be subject to micro-siting during final design.
Based on ethnographic and environmental data and the results of the previous studies,
the Project area is divisible according to sensitivity (high versus low) for the presence of
prehistoric cultural resources. High-sensitivity areas were defined as seasonal and yearround watercourses, wetlands, flat areas surrounding streams and wetlands, and ridges
that afforded easy access to sources of water. Low-sensitivity areas were defined as the
majority of ridges and steep slopes.
Survey transects were spaced 66 feet apart in sensitive areas adjacent to ponds and
wetlands and 98 feet apart in low-sensitivity areas on ridges and hillsides. The majority
of the Project footprint is located on cultivated ridges and hills, as well as along
seasonal ponds. The cultivated areas comprise a mixture of plowed soil (permitting
100% visibility of the ground surface), standing wheat crops (permitting 0% to 20%
ground visibility), cut wheat and hay fields (permitting 0% to 20% ground visibility), and
dry pasture (permitting ground visibility from 0% to 70%).
An architectural field survey of the area of impact for the built environment was
conducted in July and August 2009. The architectural inventory was conducted by
architectural historians to identify historic resources that may be affected by the
proposed Project. As part of the field process, buildings, structures, and linear features
50 years old or older were inspected, photographed, and documented.
Results
Literature Review
The literature review resulted in the identification of four cultural resources studies
conducted previously in portions of the Project area plus a 1-mile radius around the
Project area. No archeological resources have been previously recorded in the Project
area.
Another 26 cultural resources studies have been conducted outside of the Project area,
but within a 1-mile radius surrounding the Project area. Thirteen resources, including
two isolates, have been recorded within the 1-mile radius surrounding the Project area.
These resources include: an electric power alignment, a ranch complex, a school, three
burnt structures, one house, an old road, and survey and bench markers; the isolates
consist of a horseshoe and an obsidian core.
Native American Consultation
The NAHC sacred lands file search did not identify Native American cultural resources
in the proposed Project area. On April 21, 2009, ICF Jones & Stokes received a letter
response from Mr. McKay, chairman of the Rumsey Indian Rancheria, stating that he
had no information regarding Native American sites or sacred lands within the Project
area. Mr. McKay also requested to be informed if cultural resources were discovered
during Project implementation, particularly if human remains were observed. To date,
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no other responses have been received. Copies of the correspondence are in Appendix
D.
Historical Society Correspondence
To date, no responses to the prior notices, as provided in Appendix D, from the Solano
County Historical Association, the Solano County Genealogical Society, or Rio Vista
Museum have been received.
Field Survey
No prehistoric or historic-period archeological resources were observed during the
pedestrian surveys.
As part of the architectural survey, six parcels (0048-100-530, 0048-120-030,
0048-120-400, 0048-120-410, 0048-130-200, and 0049-320-010) containing 25
buildings or structures 50 years old or older were identified in the area of impact for the
built environment. Descriptions of these buildings or structures are provided in the
ICF Jones & Stokes report provided in Appendix D. All of these 25 buildings or
structures were evaluated for significance as a historical resource under CEQA, both as
individual resources and as a collective district. None of these 25 architectural
resources surveyed is considered a historical resource under CEQA or appears to meet
the criteria for listing in the NRHP. As proposed, ground-disturbing activities (turbine,
access road, collection system, substation, etc.) associated with the Project would occur
away from all 25 of these buildings or structures.
One additional parcel (0048-050-290) contains buildings, but access to this parcel was
restricted, and the parcel was not visible from the public right-of-way. Therefore, the
buildings contained on this parcel could not be documented or evaluated for
significance to determine whether they would be considered historical resources under
CEQA or appear to meet the criteria for listing in the NRHP.
According to the Applicant’s cultural resources report, the survey results and associated
documentation conducted to date have been or will be submitted to the California
Department of Parks and Recreation for review by the OHP to determine eligibility for
the CRHR.
9.4

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts on
cultural resources related to construction and operation. The Shiloh III Wind Energy
Project may be considered to have an impact on cultural resources if it would:


Cause a substantial adverse change in the significance of a historical
resource, as defined in Section 15064.5;



Cause a substantial adverse change in the significance of an archeological
resource pursuant to Section 15064.5;
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Directly or indirectly destroy a unique paleontological resource or site or
unique geologic feature; and/or



Disturb any human remains, including those interred outside of formal
cemeteries.

According to Section 15064.5 of the CEQA Guidelines, a resource is generally found to
be historically significant if it meets the CRHR criteria for eligibility or is listed in a local
historic register or is deemed significant in a historical resource survey. A resource may
be considered potentially eligible for listing in the CRHR per CPRC Section 5024.1 if it:
1. Is associated with events that have made a significant contribution to the
broad patterns of California’s history and cultural heritage;
2. Is associated with the lives of persons important in our past;
3. 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; or
4. Has yielded, or may be likely to yield, information important in prehistory or
history.
Furthermore, under CPRC Section 4852(c), a cultural resource must retain integrity to
be considered eligible for the CRHR. Specifically, it must retain sufficient character or
appearance to be recognizable as a historical resource and convey reasons of
significance. Integrity is evaluated with regard to retention of such factors as location,
design, setting, materials, workmanship, feeling, and association. However, if no
impacts on significant cultural resources would occur, CEQA states that it is adequate to
note the resource and the effect on it but no further consideration for the CEQA process
is required (Title 14 CCR, Section 15064.5).
9.5

IMPACT ANALYSIS AND MITIGATION

Impact CUL-1: Impacts on Known Cultural Resources
The analysis of impacts on known cultural resources assesses impacts on resources
identified within the area covered by the cultural resources field surveys as well as any
resources identified during previous surveys of the area. To identify previously recorded
resources in the area, the Applicant conducted a records search that covered the entire
area within a 1-mile radius around the Project and consulted with the Native American
Heritage Commission, the Solano County Historical Association, the Solano County
Genealogical Society, and the Rio Vista Museum. The cultural resources field surveys
conducted for the Project covered the majority of the area where ground-disturbance
would occur, with exceptions as described below.
The cultural resources pedestrian survey area comprised corridors around the proposed
locations of turbines, access roads, and other Project components. The pedestrian
survey was conducted based on a turbine layout plan that has since changed. In the
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revised plan, the number of turbines is reduced to 59 from the 67 that were originally
proposed, and about two-thirds of the turbine locations were changed. The Applicant
also identified a second location option for the proposed Shiloh III Substation; this
location is now referred to as Substation Option 1. The Applicant conducted a
supplemental archeological survey of the area within the proposed Substation Option 1
location that was not covered in the original pedestrian survey (Schafer 2010a and
2010b). Although some of the revised locations may still be in areas that were
previously surveyed, it is possible that some of the proposed turbines may be located
outside of the area covered by the pedestrian survey.
There would be no impacts on previously recorded archeological resources because
none were identified during the records search. Additionally, no archeological resources
were identified during the pedestrian surveys of the Project area, although it is noted
that ground surface visibility within the Project area ranged from 0% to 100%.
Therefore, it is possible that there may be impacts on unknown archeological resources,
which could occur during construction of the Project. Potential impacts on cultural
resources not identified during the field survey due to low ground surface visibility are
addressed in Impact CUL-2.
The cultural resources inventory also identified potentially historic structures within the
Project area. There would be no impacts on any of the 25 buildings or structures
identified as 50 years old or older during the architectural survey of the Project area, as
all of the buildings or structures are sited away from the nearest Project components,
including substation, turbine locations, and access roads. Furthermore, none of the
architectural resources identified are considered historical resources under CEQA or
appear to meet the criteria for listing in the NRHP (ICF Jones & Stokes 2009). Because
one parcel (0048-050-290) containing buildings within the Project area was not
thoroughly documented or formally evaluated, it is possible that that there may be
impacts on architectural resources considered historical resources under CEQA or are
eligible for listing in the NRHP. Potential impacts on historic architectural resources
within this parcel are addressed in Impact CUL-2.
As described above, the Project would not directly impact known cultural resources,
including historic resources, archeological resources, and/or historic properties. No
cultural resources were identified in the Project area in the literature review or through
consultation with Native American tribes and other cultural historic societies, and no
cultural resources were identified in the field surveys for the original Project layout;
therefore, there would be no impact on known cultural resources, and no mitigation is
required.
Impact CUL-2: Impacts on Unknown Cultural Resources, Paleontological
Resources, and Human Remains
Unknown cultural or paleontological resources may be present in areas that were not
covered by the field survey but that could be disturbed under the revised Project layout.
The Applicant prepared a cultural resources inventory for the original Project layout,
which included a records search and literature review, consultation with Native
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American tribes, consultation with historic societies, and a cultural field survey. The
literature review and consultations covered the broader Project area that encompasses
the new Project layout. The field survey covered both substation option locations and
corridors around the originally proposed turbine locations, roads, and other Project
components. Because the Applicant has changed the proposed locations of many of the
turbines, the field survey likely does not cover all areas where ground-disturbing
activities would occur. These areas include collection system routes and new turbine
locations and associated access roads, as described above in Impact CUL-1.
If unknown cultural resources are located within these areas, they could be directly or
indirectly impacted through trenching, grading, or other ground-disturbing activity during
construction. Additionally, if the Applicant makes any further changes to the siting of
Project components or access roads that would require ground-disturbing activities in
locations that were not covered by the field survey, unknown cultural resources could be
directly or indirectly impacted. This impact is considered significant and mitigation is
required (Mitigation Measure CUL-2a).
In the areas that were covered by the field survey, there is still potential to impact
unknown cultural and paleontological resources. The cultural resources inventory states
that ground surface visibility within the Project area ranged from 0% to 100%. Because
ground surface visibility was less than 100% for some of the areas that were surveyed,
there is the potential that unknown cultural resources may exist in areas where grounddisturbance would occur. Additionally, there is a potential to encounter previously
unknown subsurface cultural and paleontological resources during ground-disturbing
activities. This impact is considered significant and mitigation is required (Mitigation
Measure CUL-2b).
Similarly, although there are no known sites of human remains in the Project area, there
is the potential that previously unidentified burial sites containing human remains,
including unmarked burials, may be unearthed during construction (ICF Jones & Stokes
2009). This impact is considered significant, and mitigation is required (Mitigation
Measure CUL-2b).
Additionally, one parcel (0048-050-290) within the Project area, which contains
buildings, was not thoroughly documented or formally evaluated as part of the cultural
survey inventory. Several structures are near the western border of the parcel, and a
collection line is proposed within about 150 feet of the nearest building. Another
structure on this parcel is a little less than a quarter of a mile east-southeast of this
group of structures. Turbine B18 is currently proposed to be 1,144 feet from this
structure and the nearest collection line would be within about 800 feet. It is possible
that that there may be impacts on architectural resources that are considered historical
resources under CEQA or that are eligible for listing in the NRHP within this parcel. This
impact is also considered significant, and mitigation is required (Mitigation Measure
CUL-2c).
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With the implementation of Mitigation Measure CUL-2a, Mitigation Measure CUL-2b,
and Mitigation Measure CUL-2c, impacts under this criterion would be reduced to less
than significant.
Mitigation Measure CUL-2a: Supplemental Evaluation and Cultural Surveys
To address potential impacts on cultural, archeological, and paleontological resources,
in areas not previously covered by the cultural resources inventory and where ground
disturbance will occur, the Applicant shall achieve avoidance by implementing the
following measures:
a. Prior to construction, the Applicant shall identify all areas, if any, where
Project components are proposed that were not covered during the
pedestrian surveys conducted for the Cultural Resources Inventory Report for
the
Proposed
Shiloh
III
Project,
Solano
County,
California
(ICF Jones & Stokes 2009) or the April 2010 supplemental archeological
survey for Substation Option 1 (Schafer 2010a and 2010b), or other
supplemental evaluation. In areas where ground-disturbance will occur for
Project construction, the Applicant shall provide documentation to the County
confirming where surveys were previously completed versus not completed.
b. In areas where ground-disturbance will occur, the Applicant shall consult and
contract with a qualified archaeologist to conduct a supplemental evaluation
of known cultural resources occurring within the locations not covered during
the pedestrian surveys conducted for the Cultural Resources Inventory
Report for the Proposed Shiloh III Project, Solano County, California
(ICF Jones & Stokes 2009) or the April 2010 supplemental archeological
survey for Substation Option 1 (Schafer 2010a and 2010b), including any
areas not covered due to subsequent Project revisions. These areas include,
but are not limited to, access roads, collection system routes, transmission
line route, turbine locations, and any other areas where ground disturbance
would occur that were not covered by the pedestrian surveys.
c. As determined by the Applicant’s qualified archaeologist, supplemental
evaluation of prehistoric and historic archeological sites could include, but is
not limited to archival research to establish the site’s place in local history and
events; intensive surveys, of the revised area of impact to locate artifacts and
features; and subsurface testing consisting of shovel-excavated test units in
areas with less than 100% ground surface visibility.
d. Prior to commencement of ground disturbance in the area requiring
supplemental evaluation, the Applicant shall submit a report of findings to
Solano County for the supplemental evaluation, which shall include
recommendations of significance to the CRHR for the site(s).
Commencement of ground disturbance shall not occur unless authorized by
the County.
e. Ground-disturbing activities shall be prohibited in areas not previously
surveyed for cultural resources, as evaluated in the pedestrian surveys
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conducted for the Cultural Resources Inventory Report for the Proposed
Shiloh III Project, Solano County, California (ICF Jones & Stokes 2009), the
April 2010 supplemental archeological survey for Substation Option 1
(Schafer 2010a and 2010b), and any subsequent surveys performed and
submitted to Solano County, until a formal determination of eligibility is issued
by the CRHR and authorization to commence ground disturbing activities has
been granted by Solano County.
f. Identify the locations of known cultural resources on construction plans and
drawings (which shall not be distributed beyond Project personnel for the
reasons described below), place a protective barrier around known cultural
deposits, and educate construction personnel on avoidance measures.
Cultural resources are easily disturbed, damaged, or destroyed and are a
non-renewable resource. Additionally, some cultural resources may be at risk
of looting. Therefore, information pertaining to the exact location of a known
cultural resource must remain confidential, as recognized by the California
Public Records Act. The location of these resources shall be made available
only on a need-to-know basis to avoid disturbance, damage, or destruction.
Mitigation Measure CUL-2b: Cultural and Paleontological Monitoring and
Unanticipated Discovery Procedure
The Applicant shall minimize impacts on cultural and paleontological resources in
Project areas that had less than 100% ground surface visibility during the pedestrian
surveys for the Cultural Resources Inventory Report for the Proposed Shiloh III Project,
Solano County, California (ICF Jones & Stokes 2009), the April 2010 supplemental
archeological survey (Schafer 2010a and 2010b), and any subsequent surveys
performed in compliance with Mitigation Measure CUL-2a by implementing the following
measures:
1. An archaeologist, who is also qualified to recognize paleontological
resources, shall conduct full-time monitoring of all areas of the Project where
ground-disturbing activities would occur. The monitor shall have the following
qualifications:


Working knowledge of the Project area;



Ability to identify the range of cultural resources known to exist in the
vicinity of the Project;



Ability to recognize paleontological resources; and



Approval of Solano County at least 30 days prior to commencement of
construction activities.

The monitor shall have the authority to temporarily stop construction activities
to inspect areas where ground-disturbance has revealed potential cultural
resources. The Applicant shall suspend construction activities until the
archaeologist has inspected the discovery and determined required or
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recommended treatment for the resource(s), including but not limited to the
following:
a. Evaluation and Avoidance (Cultural Resources). The evaluation of
unanticipated discovery of potentially significant cultural resources may
require a subsurface testing and evaluation program for cultural
resources. Resources determined to be significant or potentially significant
shall be flagged and avoided. If necessary, the Project shall be redesigned
to avoid impacts on cultural resources.
b. Recovery and Documentation (Cultural Resources). If site avoidance
cannot be implemented through Project redesign, the Applicant shall
implement a data recovery program to mitigate impacts. Appropriate
treatment of significant or potentially significant cultural resource(s)
includes excavation and removal of the resource(s) and curation in an
appropriate facility under the direction of a qualified archaeologist.
c. Evaluation and Avoidance (Paleontological Resources). If potential
paleontological resources are encountered during construction, the
qualified monitor shall suspend all construction activities in the vicinity of
the potential resource to examine the resource and determine the proper
method to avoid adverse effects on the resource. If necessary, a qualified
paleontological monitor shall be consulted to assist the cultural monitor
through all phases of evaluation, avoidance, recovery, and documentation,
as necessary. At the monitor’s discretion, the area in the vicinity of the
potential resource may be flagged for avoidance. If necessary, the Project
shall be redesigned to avoid impacts on paleontological resources.
d. Recovery and Documentation (Paleontological Resources). If site
avoidance cannot be implemented through Project redesign, the Applicant
shall implement a data recovery program to mitigate impacts. Appropriate
recovery of the potential resource may include removal from the site by
plaster jacketing, taking a sample of the potentially fossiliferous formation,
or, if necessary, excavation. Recovered specimens that are determined to
be important paleontological resources shall be prepared to the point of
curation, including the washing of sediments to recover small
invertebrates or vertebrates, and stabilized to mitigate impacts. In the
event that recovered specimens are determined to be important
paleontological resources, the Applicant shall prepare and execute a
written repository agreement with an established, accredited museum
repository, and all important paleontological specimens shall be curated.
e. Unanticipated Human Remains Discovery. If human remains are
discovered, work in the vicinity must stop until the County coroner can
determine whether the remains are those of a Native American. If they are
those of a Native American, the coroner must contact the NAHC.
2. For each of the unanticipated discovery scenarios described above, the
Applicant shall immediately notify the Solano County Resource Management
June 2010
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Department. Solano County will work with the qualified archaeologist, who
shall work at the expense of the Applicant. The County shall determine
whether the discovered resource can be avoided and, if impacts have not
occurred, whether work can continue. If it is determined that the resource has
been impacted and an assessment of its significance is required, work shall
not resume until permission is received from Solano County.
Mitigation Measure CUL-2c: Architectural Resources Documentation
To minimize potential impacts on architectural resources, if any ground-disturbing
activity would occur within 100 feet of any of the buildings on parcel 0048-050-290, prior
to construction activities the Applicant shall implement the following:
a. Employ a qualified architectural historian to inspect, photograph, and document
structures on the property over 50 years old that may be considered historical
resources under CEQA or may be eligible for listing in the NRHP.
b. Submit a written report of findings to the Solano County Department of Resource
Management for review and approval prior to construction.
c. If structures on the property are determined to be historic under CEQA or eligible
for listing in the NRHP, the Applicant shall redesign the Project, subject to review
and approval by Solano County, to avoid impacts on these structures.
9.6
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10.0 GEOLOGIC RESOURCES
This Chapter describes the physiographic and geologic, soils, and seismic
characteristics in relation to the Shiloh III Wind Energy Project, evaluates how this
Project would impact soils and geological resources, and explains how the Project
would be affected by geologic hazards. The effect of erosion on drainages and water
quality in the Project area is discussed in Chapter 12, Hydrology and Water Quality.
10.1

ENVIRONMENTAL SETTING

Geology and Physiography
Solano County is located in the Great Valley geomorphic province, an approximately
50-mile-wide by 400-mile-long alluvial plain between the Sierra Nevada Mountains to
the east and the terminus of the California Coastal Mountain Range to the west
(Department of Conservation 2002). The Great Valley was once a submerged marine
basin west of the Sierra Nevada Mountains. After the Sierra Nevada Mountains were
created in the Jurassic period and later uplifted when the Pacific Ocean plate was
pushed below the continental plate, a deep ocean trench formed below what is now the
Great Valley and Coastal Mountain Range. Thousands of feet of eroded materials from
the Sierra Nevada Mountains were deposited into the marine trench, forming the Great
Valley. During the Paleocene Epoch, between 65 and 53 million years ago, the Stockton
Arch, a gentle ridge across the valley, was formed. Fifty million years later, in the late
Pliocene Epoch, major deformation uplifted the western part of the valley, creating the
Coastal Mountain Range on the western edge of the valley.
Situated in the middle of the two mountain ranges, the Great Valley is composed of
alluvial deposits underlain by the east-sloping Cretaceous and Cenozoic strata of the
Coastal Mountain Range and the west-sloping bedrock of the Sierra Nevada Mountains.
The valley is divided by the Stockton Arch into the Sacramento Valley to the north and
the San Joaquin Valley to the south. Solano County is located in the northern portion of
the Great Valley, in the southwestern portion of the Sacramento Valley, bordered by
Putah Creek to the north, Suisun and San Pablo Bays to the south, and the Sacramento
River to the east.
The Project area lies within the low-rolling Montezuma Hills in the southeastern portion
of Solano County. Located on the southwestern border of the Sacramento Valley, the
Montezuma Hills are underlain by the Cretaceous and Cenozoic strata of the Coastal
Mountain Range. The Montezuma Hills consist of the Quaternary Montezuma
Formation (Qmz), which is characterized by poorly sorted quartz-lithic sand, silt, and
pebble gravel (Graymer et al. 2002). Hills in the area have a relatively constant crest
elevation between 100 and 272 feet above mean sea level. Valleys on the Project site
transition to slightly sloped hillsides with relatively flat ridgelines.
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Additionally, areas immediately surrounding drainage channels within the Project area
are depicted as Quaternary Alluvium (Qa) and Quaternary alluvial fan deposits (Qpf)
(Graymer et al. 2002). These younger deposits include unconsolidated sand, silt, gravel,
and clay that are subject to liquefaction, densification, settlement, lateral spreading,
expansion, and lurching that would significantly affect design and grading, and
construction aspects of the project within these areas. The site-specific geotechnical
evaluation that is required prior to construction would fully address these concerns, as
discussed in Section 10.4.
The Sacramento and San Joaquin Rivers lie to the south. Several intermittent drainages
flow through the western portion of the Project area between the rolling hills, including
tributaries to Nurse Slough, Little Honker Bay, Hopkins Ravine, and Lucol Hollow.
Intermittent drainages flow through low-lying areas in the remainder of the Project area.
These drainages flow from east to west toward Nurse Slough, Montezuma Slough, and
Suisun Marsh, which drain to the Sacramento River and eventually to San Francisco
Bay (see Chapter 12 for further description). As discussed in detail in Chapter 12,
Hydrology and Water Quality, construction of the Project could result in temporary
impacts on drainages in the Project area. However, the drainages would not be
permanently altered and disturbance would not include significant excavation that would
potentially cause changes to geology and groundwater levels. The Project would not
require the use of groundwater or impact groundwater. The Project area is depicted on
U.S. Geological Survey (USGS) topographic maps in Figure 1.0-1 and Figure 3.1-1 in
Chapter 1, Introduction, and Chapter 3, Project Description, respectively
Soils
Approximately 35 percent of the County, including most of the Montezuma Hills, is
made up of gently sloping to very steep, well-drained, and somewhat excessively
drained soils on dissected terraces and mountainous uplands. There are 17 soil
associations in Solano County, classified into four groups based on slope and drainage
characteristics. Of these 17 soil associations, two are present in the Montezuma Hills:
the Altamont-Diablo and the San Ysidro-Antioch associations (U.S. Department of
Agriculture [USDA] 1977a). The Altamont-Diablo association covers the entire Project
area. The Altamont-Diablo association is composed of gently sloping to steep, welldrained clays formed by weakly consolidated sediments on dissected terraces.
A total of 13 soil types occur in the area where facilities would be located (see Figure
10.1-1). The primary three soil units are:
0 Altamont-San-Ysidro-San Benito complex (AIC), 2 to 9 percent slopes, which
is dominant west of State Route (SR) 113 (Birds Landing Road);
1 Diablo-Ayar clays, 2 to 9 percent slopes (DaC), which is dominant east of
Currie Road; and
2 Diablo-Ayar clays, 0 to 2 percent (DaE2), which is dominant in the
southeastern area near Montezuma Hills Road.
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Erosive Soils
Erosion is the process by which rocks, soil, and other land materials are abraded or
worn away from the earth’s surface. The erosive potential of soil is determined by a
number of soil characteristics, including soil texture and content, surface roughness,
vegetation cover, and slope grade and length. Ground-disturbing activities can increase
erosion potential by altering natural soil characteristics, removing vegetation, and
generally destabilizing an area.
Erosion from water mainly occurs in loose soils on moderate to steep slopes,
particularly during high-intensity storm events. To estimate erosion potential of soils
unprotected by vegetation during precipitation events, the Natural Resource
Conservation Service (NRCS) has considered soil characteristics such as available
water capacity, permeability, and associated water table and bedrock depth and
categorized soils into four hydrological soil groups (HSG), Groups A to D. Soils are
classified according to the intake of water when they are thoroughly wet and receive
precipitation from long-duration storms and they have had a chance to swell (USDA
1977a). Group A soils have a high infiltration rate when thoroughly wet, consist mainly
of deep and well-drained to excessively drained sands or gravelly sands, and therefore
have a low runoff potential (less erosive). On the other hand, Group D soils have a very
slow infiltration rate and consist chiefly of clays that have high shrink-swell potentials,
soils with a permanent high water table, and soils having a clay pan or clay layer at or
near the surface, and therefore have a high runoff potential (more erosive). Soil types
found in the Project area have slow to very slow permeability and are primarily classified
as HSG Group D (USDA 1977a).
Erosion may also occur as a result of wind. Wind erosion may be anticipated when dry,
fine-grained, non-cohesive soils are exposed to high velocity wind. To estimate the
erosion potential of soils by wind, the NRCS has considered soil characteristics such as
soil texture, organic matter content, rock content, and mineralogy, and has categorized
soils into wind erodibility groups (WEG), Groups 1 to 8. Group 1 soils are dominated by
sands (coarse, fine, and very fine) and are extremely erodible while Group 8 soils are
typically stony or gravelly soils and are not as susceptible to wind erosion. Soils types in
the Project area range from WEG 3 to WEG 7 (USDA 2006).
Expansive Soils
Expansive soils are those whose volume expands and contracts in a shrink-swell
pattern. Fine-grain clay sediments, such as those present in the Project area, expand
and contract as the result of changing moisture levels. As the density of soil changes,
overlying materials can shift, causing structural damage to foundations and other
aboveground facilities. The Altamont and Diablo clays that dominate the Project area
have a medium to high water capacity and, as such, are potentially expansive (USDA
1977a).

June 2010

10-5

Shiloh III Wind Energy Project
Draft EIR

10.0 Geologic Resources

Settlement
Settlement, or the sinking of soils, can result from the placement of a heavy load such
as building, foundation, or fill material on the underlying sediments. Settlement can
disrupt the stability of aboveground structures and destabilize slopes. Because of the
clay content of soils in the Project area, there is potential for settlement; however, the
potential for settlement is lower for clay soils than for alluvial materials or artificial fill.
Mineral Resources
According to the Resources Chapter of the Solano County General Plan, many
significant nonfuel mineral resources are either mined or produced in Solano County,
including mercury, sand, gravel, clay, stone products, calcium, and sulfur (Solano
County Planning Department 2008). Stone, sand, gravel, and clay are mined throughout
the county. There are also mercury deposits in the Sulfur Springs Mountain Range east
of the City of Vallejo. Areas of known mineral resources are classified by the State
Geologist as mineral resource zones (MRZs). There are no MRZs within the Project
area. There are several natural gas fields within the Montezuma Hills. Within these gas
fields, there are active and abandoned production wells (California Department of
Conservation 2001).
Geologic Hazards
The San Francisco Bay Area is considered very seismically active. Geologists focus
their studies on Quaternary-active faults (faults with evidence of displacement during
approximately the last 2 million years) and Holocene-active faults (faults with evidence
of movement during approximately the last 11,500 years).
Faults that have moved in Holocene time are considered the most active and dangerous
faults (USGS 2006a). The State of California considers a fault segment historically
active if it has generated earthquakes accompanied by surface rupture during historic
time (approximately the last 200 years). The closest potentially active faults to the
Shiloh III Wind Energy Project Area are listed in Table 10.1-1. The faults closest to the
Project area showing Holocene fault movement include the Vacaville-Kirby HillsPittsburg Faults located approximately 1 mile to the west. The Green Valley Fault and
Concord Fault are located approximately 12 miles to the west.
Other Holocene faults in the greater area surrounding the Project area include the
Calaveras, Greenville, Hayward, Rogers Creek, and San Andreas Faults. The MidlandRio Vista Fault is a Quaternary Fault that occurs about 8 miles east of the Project area.
Table 10.1-1 provides the distances, historical seismicity, and maximum (moment)
magnitudes for these faults, as well as the probability of a magnitude 6.7 or greater
earthquake from 2007 to 2036 for these and other nearby faults (all more than 5 miles
from the Project area). Activity along these faults has the potential to affect Project
facilities as discussed below.
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Table 10.1-1

Major Faults in the Shiloh III Wind Energy Project Vicinity
Maximum
Moment
Magnitude
Earthquake
Not Available

Probability of
Magnitude 6.7 or
Greater
Earthquake from
2007 – 2032
Not Provided

Not Available

Not Provided

Distance and
Direction from
Project Area
<1 mile (1.6 km)
west
8 miles (13 km)
east

Historical
Seismicitya
Many <M 4; 1970
(Historic)
None within last
700,000 years

Carneros-Franklin b

25.5 miles west

M 6.4, 1898

M 6.4

Not Provided

West Napa
Clayton-Marsh CreekGreenville
Concord/Green Valley

~20 miles W/NW
9 miles (14.5 km)
south-southwest
12 miles (19 km)
west
10-12 miles (16-19
km) southwest
19 miles (30.5 km)
southwest

M 6.5, 2003

M 6.5
7.0

Not Provided
3%

6.9

3%

6.7

1%

6.8

7%

6.9

31 %

7.0

Not Provided

7.9

21 %

Fault
Vacaville-Kirby HillsPittsburg
Midland-Rio Vista

Mt. Diablo Thrust
Calaveras

Hayward

30 miles (48 km)
west

Rodgers Creek

33 miles (53 km)
west
45 miles (72 km)
west

San Andreas

M 5.6, 1980
Historic active
creep
Holocene Active
M 5.6-6.4, 1861
M 4-4.5, 1970,
1990
M 6.8, 1868
M 5.6, 1889
Many <M 4.5
Holocene Active
M 7.1, 1989
M 8.25, 1906
M 7.0, 1838
Many <M 6

Sources: Solano County 2008a; 2007 Working Group 2008; Bryant 2005
Notes:
a. Local Richter magnitude (M) and year for recent and/or large events. The Richter magnitude scale reflects the
maximum amplitude of a particular type of seismic wave.
b. Per the USGS, the earthquake may not have occurred from the Carneros-Franklin

As shown on Figure 10.1-2 and in Table 10.1-1, and according to recent USGS maps,
there are no active faults within the wind resource area; thus, there are no active faults
in the Project area. A major seismic event or earthquake, however, on any of these
faults could potentially cause significant ground shaking and other seismic hazards that
could damage or disturb Project facilities during construction and operation. These
potential hazards are discussed below. There is a 63 percent probability for one or more
magnitude 6.7 or greater earthquakes in the San Francisco Bay Area from 2007 to
2036, which is within the potential life of the Project (2007 Working Group 2008).
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Fault Rupture
Ground surface displacement, or rupture, caused by an earthquake is a major
consideration in the design of construction across active faults. The State has mapped
known active faults that may cause surface fault rupture in inhabited areas as part of the
Alquist-Priolo Earthquake Fault Zoning Act. An earthquake can cause significant
surface displacement along its surface trace. For example, the 1971 San Fernando
(Sylmar) Quake had a measured offset of up to 6.2 feet (2 meters [m]), and the 1992
Landers Quake, located in the Mojave Desert, had offsets of up to 19 feet (6 m).
However, most earthquakes do not result in fault rupture. There are no faults mapped
as part of the Alquist-Priolo Earthquake Fault Zoning Act in the Project area. If the
Midland Fault were to become active, resulting in an earthquake, surface rupture would
be unlikely, but significant ground shaking could occur (Solano County 2008a).
Therefore, it is unlikely for there to be any fault rupture in the Project area.
Ground Shaking
Ground shaking is the earthquake effect that causes the most damage. Strong shaking
from an earthquake can result in landslides and turbidity flows, ground lurching,
structural damage, and liquefaction. Strong ground shaking can also set into motion
other hazards such as fire, disruption of public services and utilities, releases of
hazardous materials, or flood inundation as a result of dam or water tank failure. The
State of California publishes maps showing areas subject to landslides or liquefaction
as part of its seismic shaking hazard map series. The Project area has not been
mapped. According to the Draft Environmental Impact Report for the Solano County
General Plan, areas of wet, unconsolidated soils, such as marsh land, experience the
most damage associated with shaking (Solano County 2008a). The Montezuma
Formation is somewhat consolidated and therefore less subject to damage associated
with shaking than wet soils. However, if the Midland Fault were to become active,
resulting in an earthquake, surface rupture would be unlikely, but significant ground
shaking could occur (Solano County 2008a).
Landslides
A landslide is defined as the slipping down or flowing of a mass of land (rock, soil, and
debris) from a mountain or hill. Landslide potential is high in steeply sloped areas with
alluvial soils. Where downslope soil creep or nearly imperceptible movement occurs,
landslide potential is also high. As would be expected, the potential for landslides is
greatest in areas underlain by or adjacent to previous landslides. Previous landslides in
Solano County occurred along the Vaca and Sulphur Spring Mountains west of the
Montezuma Hills (Howell and Godt 1999). As recently as February 1998, several small
debris flows occurred in this region. While not many structures were damaged, soil
material and debris accumulated on roads.
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10.0 Geologic Resources

The Montezuma Hills have a 15 percent or greater slope gradient; however, the slopes
in the Montezuma Hills area are considered to be generally stable, and the area is
considered to have low landslide incidence and susceptibility (Solano County 2008a;
Godt 2001). Although the combination of ground disturbance as a result of construction
and an earthquake could result in a landslide, the susceptibility of the slopes to
landslides is low in the Project area (Godt 2001).
Liquefaction
Liquefaction is the phenomenon in which saturated granular sediments temporarily lose
their shear strength during periods of strong ground shaking, e.g., such as that caused
by an earthquake. The sediments are then transformed into a fluid mass. Liquefaction
potential is highest in areas with shallow groundwater and unconsolidated alluvium or
artificial fill. Liquefaction can damage roads, foundations, and underground utilities. In
1989, the Loma Prieta Earthquake resulted in liquefaction of sediments, causing
significant damage to the San Francisco Bay Area.
In general, according to the Draft Environmental Impact Report for the Solano County
General Plan, the Project area has a low potential for to liquefaction, lurching, or
settlement (Solano County 2008a). This would apply to the majority of the Project site,
which is underlain by the Montezuma Formation and comprised of soils that are of
minimal risk for liquefaction. The drainages in the Project area are, however, underlain
by Quaternary alluvium and terrace deposits and soils that are more susceptible to
liquefaction. Therefore, a design-based geotechnical study would be conducted to
evaluate the potential for liquefaction of soils, as discussed in Section 10.4.
10.2
10.2.1

REGULATORY SETTING
State

Alquist-Priolo Earthquake Fault Zoning Act of 1972
In response to the 1971 San Fernando earthquake, which damaged numerous homes,
commercial buildings, and other structures, California passed the Alquist-Priolo
Earthquake Fault Zoning Act. The goal of the Act is to avoid or reduce damage to
structures like that caused by the San Fernando earthquake by preventing the
construction of buildings on active faults.
In accordance with the law, the California Geological Survey (CGS) maps active faults
and the surrounding earthquake fault zones for affected areas. No maps have been
developed for the Project area. Any project that involves the construction of buildings or
structures for human occupancy, such as an operation and maintenance building, is
subject to review under this law. Structures for human occupancy must be constructed
at least 50 feet (15 m) from any active fault (California Department of Conservation,
Division of Mines and Geology 1997).
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California Seismic Hazards Mapping Act of 1990
The Seismic Hazards Mapping Act is designed to protect the public from the effects of
strong ground shaking, liquefaction, landslides, other ground failures, or other hazards
caused by earthquakes. The Act requires site-specific geotechnical investigations to
identify the hazard and to formulate mitigation measures before permitting most
developments designed for human occupancy. The CGS has not mapped the Project
area. Special Publication 117, Guidelines for Evaluating and Mitigating Seismic Hazards
in California (California Department of Conservation, Division of Mines and Geology,
1997), constitutes the guidelines for evaluating seismic hazards other than surface fault
rupture and for recommending mitigation measures as required by Public Resources
Code Section 2695(a).
California Building Code (2007)
The California Building Code (CBC 2007) includes a series of standards that are used in
project investigation, design, and construction (including grading and erosion control).
The 2007 CBC edition is based on the 2006 International Building Code (excluding
Appendix Chapter 1) as published by the International Code Council, with the addition
of more extensive structural seismic provisions. Chapter 16 of the CBC defines seismic
sources and outlines the procedure used to calculate seismic forces on structures.
10.2.2 Local
The Resources Chapter of the General Plan has established policies for conservation of
mineral resources, as follows (Solano County 2008b):


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.



RS.P-34: The County shall ensure that mineral extraction operations are
performed in a manner compatible with land uses on the site and surrounding
area and do not adversely affect the environment. At the end of such
operations, the County shall ensure that the site is restored to conform with
Surface Mining and Reclamation Act requirements and to a use compatible
with surrounding land uses.

In addition, the Resources Chapter requires wind developers to prepare and submit a
geotechnical report that conforms to standard County requirements for geotechnical
analysis to mitigate potential impacts (RS.I-50). The study would identify geologic
hazards and include design to withstand potential hazards. It would be signed by a
California-registered geologist and approved by the County.
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10.3

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts on
geological resources and soils related to construction and operation. The Shiloh III Wind
Energy Project may be considered to have an impact on geological resources and soils
if it would:
a. Expose people or structures to potential substantial adverse effects, including
the risk of loss, injury, or death, involving:
i.

Rupture of a known earthquake fault;

ii. Strong seismic ground shaking;
iii. Seismic-related ground failure, including liquefaction; and
iv. Landslides;
b. Result in substantial soil erosion or loss of topsoil;
c. Potentially result in on- or off-site landslides, lateral spreading, subsidence,
liquefaction, or collapse due to being located on a geologic unit or soil that is
unstable or that would become substantially unstable as a result of the
Project;
d. Create substantial risks to life or property due being located on expansive
soils, as defined in the Uniform Building Code (1994); or
e. Have soils incapable of adequately supporting the use of septic tanks for
alternative wastewater disposal systems where sewers are not available for
the disposal of wastewater.
10.4

IMPACT ANALYSIS AND MITIGATION

Impact GEO-1: Ground Shaking and Landslides
In the event of a significant earthquake along any of the faults in the vicinity of the
Project (see Table 10.1-1), ground shaking could affect Project facilities. The wind
turbines, electric transmission towers, power lines, and other facilities could be
damaged or may collapse. Structural damage to Project facilities could injure workers or
other humans in the vicinity. Because of the historic and probable seismicity in the
Project area, it should be expected that an earthquake that could cause damage to
improperly designed structures could occur during the life of the Project. This impact is
considered potentially significant, and mitigation is required.
Additionally, there is potential for local mud or debris slides caused by loosened soils.
Road construction could slow drainage, saturate adjacent lands, and cause a landslide
on steeper slopes in the Project area. However, such slides would be local and are not
expected to be significant given the mild terrain in the Project area. Furthermore, it is
expected that slides could be repaired in a timely manner. This impact is not considered
to be significant but, nonetheless, would be mitigated through conduction of a
geotechnical study as discussed in Mitigation Measures GEO-1b.
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With the implementation of mitigation measures GEO-1a and 1b, impacts related to
ground shaking and landslides would be reduced to a less-than-significant level.
Mitigation Measure GEO-1a: Design Facilities to Withstand Ground Shaking
To mitigate potential impacts caused by ground shaking and landslides, Project facilities
shall be designed to withstand substantial fault movement consistent with findings of the
geotechnical report required in Mitigation Measure GEO-1b. The geotechnical report
shall include consideration of facility placement and design with respect to ground
shaking and landslides.
Mitigation Measure GEO-1b: Conduct a Geotechnical Study
Geotechnical studies are required by Solano County for wind turbine development
projects per RS.1-50 of the General Plan (Solano County 2008b). To further reduce
potential impacts associated with geological hazards, the Applicant shall do the
following:
a. Conduct a geotechnical study to evaluate soil conditions and geologic
hazards in the Project area. The geotechnical study shall be signed by a
California-registered geologist and approved by Solano County, and it shall
identify the following:
i. Location of fault traces and potential for surface rupture;
ii. Potential for seismically induced ground shaking, liquefaction, landslides,
differential settlement, and mudflows and specific locations to be avoided
where practicable;
iii. Stability of existing cut-and-fill slopes;
iv. Collapsible or expansive soils;
v. Foundation material type;
vi. Location of abandoned and active production wells to be avoided during
construction;
vii. Potential for wind erosion, water erosion, sedimentation, and flooding; and
viii. Location and description of unprotected drainage that could be impacted
by the proposed development.
b. Based on the results of this study, the Project shall be designed to:
i. Follow safety and building codes and other design requirements, as
indicated by the site-specific geotechnical review, including the California
Building Code;
ii. Use existing roads to the greatest extent feasible to minimize increased
erosion;
iii. Design fill slopes for an adequate factor of safety, considering material
type and compaction, identified during the site-specific geotechnical study;
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iv. Cut slopes with a slope ratio compatible with the known geologic
conditions or be stabilized by a buttressed fill;
v. Avoid locating roads and structures near landslide and mudflow areas.
Where avoidance of landslide areas is not feasible, relatively flat cut-andfill slopes would be constructed (2 horizontal: 1 vertical, or 26 percent or
flatter). Roads would be constructed with slope buttressing consisting of
excavation of the unstable materials, installation of subdrains, and
reconstruction of the slopes to the designed grades using the excavated
materials in properly compacted fills. Stabilization of soil, where required
for tower foundations, shall use the same methods.
vi. Utilize setback requirements from surrounding uses, including roads or
utilities and/or diversion walls to mitigate impacts from mudflow-prone
areas.
vii. Avoid locating turbine locations, transmission lines, and associated
structures astride faults, lineaments, or unstable areas; and
viii. Depending on the findings of the site-specific geotechnical study, remove
and replace shrink-swell soils with a non-expansive or non-collapsible soil,
or use appropriate foundation or construction design to accommodate for
the shrink/swell nature of the soils with input from the County.
Impact GEO-2: Design Infrastructure to Withstand Expansive Soils
Soil types in the Project area have medium to high water capacity and are susceptible
to expansion. Without proper engineering, buildings and structures would be susceptible
to damage from shrinking and swelling soils. The clay content in the soils could
contribute to soil compaction by heavy equipment during construction and soil
settlement after Project facilities are installed. This impact is considered potentially
significant and mitigation is required.
The Shiloh III Wind Energy Project would not require the installation of a new septic
system. The current septic system at the Shiloh II O&M Building has the capacity to
service the additional staff and would not need to be upgraded. Water for bathroom use
is provided by an existing, on-site well and water tank.
Mitigation Measure GEO-2: Design Facilities to Withstand Expansive Soils
To reduce the potential for damage to new structures installed in the Project area from
expansive soils, the Applicant shall:
a. Design permanent aboveground facilities to withstand changes in soil density.
b. The geotechnical report shall include consideration of facility placement and
design with respect to soil shrinking and swelling potential, pursuant to
Mitigation Measure GEO-1b.
With the implementation of this mitigation measure, this impact is reduced to less than
significant.
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Impact GEO-3: Loss of Soils as a Result of Erosion
Soils types in the Project area are categorized as HSG D, which are highly susceptible
to water erosion because of their slow permeability characteristic, and WEG 3 to 8,
which are only moderately susceptible to wind erosion. Construction activities, including
clearing vegetation, grading, cut-and-fill activities, and construction of access roads
would destabilize the soil surface and increase the potential for soil erosion by water
and wind. Wind may erode soils from graded surfaces and soils stockpiled for use
during restoration. The most likely time for erosion to occur is after initial disturbance
and before re-establishment of vegetative cover or placement of concrete foundations.
Erosion can cause a number of problems, including loss of topsoil critical to agricultural
use; slowed restoration rates; and damage to foundations, roadways, and other
structures. Eroded material could also degrade water quality by increasing sediment
loads if soils reach drainages in the Project area (discussed further in Chapter 12,
Hydrology and Water Quality). This impact is considered potentially significant, and
mitigation is required; however, with the implementation of the erosion controls in
Mitigation Measure GEO-3, this impact would be reduced to a less-than-significant
level.
Mitigation Measure GEO-3: Erosion Controls
To minimize loss of soils as a result of erosion and reduce impacts if erosion occurs in
the Project area, the Applicant shall implement the following measures:
a. Develop and implement a project-specific Stormwater Pollution Prevention
Plan (SWPPP) per Mitigation Measure WQ-2a;
b. Monitor any disturbed areas each spring for eroding or slump areas and
rehabilitate them as necessary, in coordination with Solano County;
c. Frequently water disturbed areas during construction to reduce dust and
minimize loss of soils from wind per Mitigation Measure AIR-2; and
d. To mitigate potential impacts on topsoil, topsoil shall be salvaged in all areas
disturbed by Project activities and reused during restoration.
10.5
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11.0 HAZARDOUS MATERIALS
This Chapter describes the existing conditions in the Shiloh III Wind Energy Project
Area with respect to hazardous materials, identifies ways in which hazardous materials
associated with the Project could be accidentally released, and is largely based on a
Phase I Environmental Site Assessment conducted for the Project by Western GeoEngineers (WEGE 2009). The objective of the study was to determine whether the
properties within the Project area were subject to the presence or likely presence of
hazardous materials or wastes, including petroleum products, or if conditions indicated
an existing release, past release, or material threat of a release into the ground,
groundwater, or surface water. A release of hazardous materials could adversely affect
other resources such as biological resources, water quality, or public safety.
11.1

ENVIRONMENTAL SETTING

Sites that are known to either store or dispose of hazardous materials or contain
hazardous wastes within 2 miles of the Project have been identified. The primary reason
to define potentially hazardous sites is to minimize public exposure to hazardous
materials that may be encountered during construction and to protect worker health and
safety. If encountered, contaminated soil may qualify as hazardous waste, thus
requiring handling and disposal according to federal, state, and local regulations.
The following provides summary definitions of hazardous materials and hazardous
waste:


Hazardous Material: Hazardous materials include a broad range of materials,
such as explosives, flammable and combustible substances, poisons,
radioactive materials, pesticides, and petroleum products. These materials
are most often released as a result of motor vehicle or equipment accidents
or because of chemical accidents during industrial use. These materials have
the potential to leach into soils, surface water, and groundwater due to spills if
not properly contained (FEMA 2010).



Hazardous Waste: A waste may be considered hazardous if it exhibits certain
hazardous properties (“characteristics”) or if it is included on a specific list of
wastes that the U.S. Environmental Protection Agency (EPA) has determined
are hazardous (“listing” a waste as hazardous). EPA's regulations in the Code
of Federal Regulations (40 CFR) define four hazardous waste characteristic
properties: ignitability, corrosivity, reactivity, or toxicity (40 CFR
261.21-261.24) (EPA 2010).

Exposure to hazardous materials or wastes can occur during normal use, handling,
storage, transportation, and disposal. Exposure may also occur due to hazardous
compounds in the environment such as fuels in underground storage tanks, pipelines,
or areas where chemicals have leaked into the soil or groundwater.
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11.1.1 Current and Historical Uses
Historical uses of the Project area were determined by comparing historical aerial
photographs from 1958 to 2006 and historical topographic maps to the current
conditions of the site. Records at the Solano County Department of Resource
Management and the California Department of Conservation’s Division of Gas, Oil, and
Geothermal Resources (DOGGR) were also reviewed to determine the locations of
petroleum and natural gas extraction infrastructure. In addition, a search of the available
federal and State of California environmental regulatory agency records database was
conducted to identify any listed sites within 2 miles of the Project (WEGE 2009).
In addition to the desktop study, geologists conducted on-site inspections to examine at
close range the areas of interest that were identified during the review of the aerial
photographs and database searches. These site visits included interviews of long-time
residents who provided an oral history of past land uses. While on site, the geologists
also attempted to identify any other environmental conditions that may have affected the
Project area after the last aerial photographic survey, completed in 2006 (WEGE 2009).
Dry-land Farming
The Project area has been used for dry-land farming and livestock grazing since the
1870s. These agricultural uses involve the use of pesticides for weed management,
application of fertilizers, and concentrations of animal waste. Herbicides were typically
applied directly in the field, or by broadcast aerial spraying. Typical herbicides used on
site may include 2-4-D products for eradicating broad-leafed plants, Avenge for
controlling wild oats, Holeon for controlling grasses, and Transline to inhibit the spread
of yellow star thistle. Herbicides would have been required to be applied according to
the label directions, which would satisfy California and EPA requirements. Ordinary
concentrations of agricultural chemicals are not expected to result in hazardous or toxic
conditions. Residual concentrations of these chemicals would be expected to be
minimal and are not likely to pose a significant risk to public health and safety.
Activities associated with dry-land farming and animal grazing that have the greatest
potential for releasing hazardous materials or wastes into the soil or groundwater
include repair, storage, and refueling of trucks and equipment; storage and disposal of
equipment, fuel, lubricants, solvents, and batteries; and mixing and storage of
herbicides and pesticides. These activities are almost always restricted to the
immediate vicinity of permanent structures or roads because they require the use of a
water supply, shelter from the elements, or vehicle access. Refuse dumps, although
often located some distance from residences in agricultural areas, are usually situated
in low hollows and ephemeral watercourses between hills, where they do not impede
earth-tilling equipment. The Phase I study shows that since 1958 (first aerial survey) all
properties and roads have maintained their current positions. None of these properties
would be modified as part of the Project. Because most Project features are located
away from permanent facilities and watercourses, the potential for encountering
hazardous materials or wastes during excavation is low.
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Oil and Gas Wells—Rio Vista Natural Gas Field
Besides wind energy generation, the only significant non-agricultural use of the Project
area is natural gas exploration and extraction, which has continuously occurred in the
area since the 1930s and continues today. The Project is within the administrative
boundaries of the Rio Vista Natural Gas Field. According to DOGGR, there are currently
multiple abandoned and active production wells with attendant facilities within the
Project boundaries with various operators of record (DOGGR 2010).
The Phase I Environmental Site Assessment identified ten wells within the Project area
(Table 11.1-1). As currently proposed, turbine E22 would be the closest to any well, at
about 200 feet from the J. Mayhood 6 well as shown in Figure 11.1-1
Table 11.1-1

Wells Within the Shiloh III Wind Energy Project Area

Well Name
Lewis Azevedo 1

Parcel Number
0048-120-030

Notes
-

Type
production

RVGU 251

0048-120-400

-

production

A.R. Emigh 12

0048-120-400

Location of the main Emigh lease
compressor station

production

A.R. Emigh 14

0048-120-400

Adjacent to Rosetta Resources Operations
LP maintenance yard

production

RVGU 256

0048-130-200

-

production

A.R. Emigh 13

production

RVGU 274

production

RVGU 219

0048-130-210

-

production

RVGU 141

0048-130-070

-

production

J. Mayhood 8

0048-320-010

-

production

A.R. Emigh 11

0048-130-210

Used for the disposal of saltwater and
incidental petroleum condensate

Waste disposal

Emigh 15

0048-130-210

J. Mayhood 5

0049-320-010

J. Mayhood 6

Idle/shut in
Water holding tanks and some production
equipment still on site in disrepair.

Idle/shut in

J. Mayhood 9
Source: WEGE 2009.

Extraction of natural gas requires the drilling of a dry hole and excavation of a sump to
store drilling spoils such as native soils and drilling mud. Drilling muds prior to the mid1980s often contained chromium. When drilling operations was concluded, sumps were
emptied of fluids, and both liquids and solids were disposed of at the IT Corporation
Montezuma Hills Facility landfill referenced further below. Sumps were then backfilled
with native soils.
During operation, in addition to natural gas, wells produce petroleum condensate and
entrained saltwater. These substances are separated from natural gas using a
dehydrator prior to being fed into the pipeline system. The removed substances are
June 2010
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stored in on-site holding tanks before being removed by vacuum trucks that transport
these materials to a waste disposal well.
PG&E SERPA Junction/Compressor Station
Located adjacent to the northwest boundary of the Project site, the PG&E SERPA
Junction/Compressor Station is a 3-acre facility, housing equipment and material for
processing and compressing natural gas. Hazardous materials and hazardous waste
storage containers are present onsite, adjacent to the operations and maintenance
(O & M) building. PG&E installed secondary containment around the site in 1989 and is
currently working with the Central Valley Regional Water Quality Control Board to
monitor the site. WEGE did not locate any hazardous material contamination that might
have originated from this facility during their site visit.
Rosetta Resources California LLC
The Rosetta Resources California LLC site, located within the Project site, is an active
natural gas well maintenance yard that has been in operation for a long period of time.
The site is used to dispose of wastes generated during well or well-head equipment
maintenance, similar to the IT Corporation Montezuma Hills Facility referenced further
below. The site also contains two large fuel tanks as well as a large condensate storage
tank that is no longer in service. Two turbines (E3 and E4) would be located within
approximately 800 feet of the Rosetta Resources facility.
Hazardous Waste Sites
Based on the database search of available federal and State of California environmental
regulatory agency records, one listed site was identified within 2 miles of the Project
boundary. Aerial surveys conducted after 1968 show the presence of the 84-acre IT
Corporation Montezuma Hills Facility, a former Class II-2 hazardous waste facility
located on the corner of Little Honker Bay Road and Olsen Road, outside of the
northwest portion of the Project boundary.
The site was used to dispose of wastes generated from the oil and gas industry from
1979 to 1986. These wastes included, drilling mud, gas scrubber waste, hydrocarbon
solvents, oil and water sludge, organic liquids with metals, oxygenated solvents,
pesticide rinse water, tetraethyl lead sludge, and other unspecified acid, alkaline, and
solvent solutions. After its closure in 1986 the California Department of Toxic
Substances Control (DTSC) took over administration of the site cleanup. A post-closure
permit was issued in 1998.
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The IT Corporation continues to monitor the Montezuma Hills Facility using a network of
over 200 groundwater monitoring and recovery wells. The 2004 Annual Groundwater
and Surface Water Monitoring Report reviewed in the Phase I Environmental Site
Assessment for the Project identifies boron, magnesium, sulfate, chloride, total
dissolved solids, chloroform, trichloroethene, arsenic, and hexavalent chromium as
contaminants of concern. Due to the topography of the area, groundwater flows
predominantly to the north, and surface water flows away from the site. IT Corporation
operates a series of groundwater recovery wells, which further reduce the potential for
off-site contamination.
The 2004 Annual Groundwater and Surface Water Monitoring Report indicates that the
two closest wells to the Project are located on the eastern edge of the Montezuma Hills
facility (wells MW140 and MW141) and are not impacted by increased levels of
chlorides, dissolved solids, volatile organics, heavy metals, and other contaminants of
concern (WEGE 2009). The absence of detectable contaminants within these wells
reduces the likelihood that hazardous materials would be encountered within the Project
site during construction.
11.1.2 Hazardous Materials Associated with the Shiloh III Wind Energy Project
In addition to the potential for encountering hazardous materials during grounddisturbing activities, there is the potential for accidental releases of hazardous materials
during construction, operation, and decommissioning of the Project. During construction
and operation of the Project, the Applicant expects to use several materials that are
considered to be hazardous, including fuels (diesel or gas), motor oil, grease, various
lubricants, solvents, soldering equipment, and glues; however, quantities of these
materials have not been specified.
The Bureau of Land Management (BLM) has produced a programmatic Environmental
Impact Statement (EIS) for wind energy projects, which provides a guide to the typical
hazardous materials used to construct and operate wind energy projects, their uses,
and approximate quantities as shown in Table 11.1-2. Although the BLM lists explosives
as a hazardous material used during construction of typical wind energy facilities, the
Applicant would not use any explosives during construction of the Project.
Construction of the Project would also produce solid waste such as used containers and
shipping materials, in addition to wastes generated by the construction crew, including
trash and food waste. Operational wastes would also include typical trash and food
waste generated by maintenance crews. These wastes are expected to be nonhazardous and would be removed by commercial haulers periodically during
construction and operation of the Project.
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Table 11.1-2

Hazardous Materials Associated With a Typical Wind Energy Project

Hazardous Material
Fuel: diesel fuel

a

Fuel: gasoline c

Lubricating
oils/grease/hydraulic
fluids/gear oils d

Glycol-based
antifreeze

Lead-acid storage
batteries and
electrolyte solution

other batteries (e.g.
nickel-cadmium
[NI-CAD] batteries)
Cleaning solvents

June 2010

Uses

Typical Quantities Present

Powers most construction and
transportation equipment during
construction and decommissioning
phases.
Powers emergency generator
during operational phase.
Most probable fuel for ambient
heating of the control building.

Lubricating oil is present in some
wind turbine components and in
the diesel engine of the emergency
power generator.
Maintenance of fluid levels in
construction and transportation
equipment
Hydraulic fluid is used in the rotor
driveshaft braking system and
other controls.
Gear oils and/or grease are used
in the drivetrain transmission and
yaw motor gears
Present in some wind turbine
components for cooling (e.g., 5 to
10 gallons present in recirculating
cooling system for the
transmission).
Present in the cooling system of
the diesel engine for the
emergency power generator.
Present in construction and
transportation equipment.

Less than 1,000 gallons; stored in
aboveground tanks during construction
and decommissioning. b

Because of the limited number of
construction and transportation vehicles
utilizing gasoline, no on-site storage is
likely to occur throughout any phase of
the project.
Limited quantities stored in portable
containers (capacity of 55 gallons or
less); maintained onsite during
construction and decommissioning.

Limited quantities (10 to 20 gallons of
concentrate) stored on site during
construction and decommissioning.

Limited quantities (1 to 10 gallons of
concentrate) stored on site during
operational phase.
Limited quantities of electrolyte solution
(<20 gallons) for maintenance of
construction and transportation
equipment during construction and
decommissioning.

Backup power source for control
equipment, tower lighting, and
signal transmitters.
Present in some control equipment
and signal-transmitting equipment.

No maintenance of such batteries is
expected to take place on site.

Organic solvents (most probably
petroleum-based but not RCRAlisted) used for equipment cleaning
and maintenance.

Limited quantities (<55 gallons) on site
during construction and decommissioning
to maintain construction and
transportation equipment.
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Table 11.1-2

Hazardous Materials Associated With a Typical Wind Energy Project

Hazardous Material

Paints and coatings e

Uses

Typical Quantities Present

Where feasible, water-based
cleaning and degreasing solvents
may be used.

Limited quantities (<10 gallons) on site
during operations.

Used for corrosion control on all
exterior surfaces of turbine towers.

Limited quantities (<50 gallons) for touchup painting during construction.
Limited quantities (<20 gallons) for
maintenance during operations.

Dielectric fluids f

Explosives

Pesticides

Present in electrical transformers,
bushings, and other electric power
management devices as an
electrical insulator.
May be necessary for excavation
of tower foundations in bedrock.

Some transformers may contain more
than 500 gallons of dielectric fluid.

May be necessary for construction
of access and/or on-site roads or
for grade alterations on site.

On-site storage expected to occur only for
limited periods of time as needed by
specific excavation and construction
activities.
Pesticides would likely be brought to the
site and applied by a licensed applicator
as necessary.

May be used to control vegetation
around facilities for fire safety.

Limited quantities equal only the amount
necessary to complete the task.

Source: BLM 2005
Notes:
a. It is assumed that commercial vendors would replenish diesel fuel stored on site as necessary.
b. This value represents the total on-site storage capacity, not the total amounts of fuel consumed. See footnote a.
On-site fuel storage during construction and decommissioning phases would likely be in aboveground storage
tanks with a capacity of 500 to 1,000 gallons. Tanks may be of double-wall construction or may be placed within
temporary, lined earthen berms for spill containment and control. At the end of construction and
decommissioning phases, any excess fuel, as well as the storage tanks, would be removed from the site, and
any surface contamination resulting from fuel handling operations would be remediated. Alternatively, rather than
store diesel fuel on site, the off-road diesel-powered construction equipment could be fueled directly from a fuel
transportation truck.
c. Gasoline fuel is expected to be used exclusively by on-road vehicles (primarily automobiles and pickup trucks).
These vehicles are expected to be refueled at existing off-site refueling facilities.
d. Delivered and replenished as necessary by a commercial vendor.
e. It is presumed that all wind turbine components, nacelles, and support towers would be painted at their
respective points of manufacture. Consequently, no wholesale painting would occur on site; only limited amounts
would be used for touch-up purposes during construction and maintenance phases. It is further assumed that the
coatings applied by the manufacturer during fabrication would be sufficiently durable to last throughout the
operational period of the equipment and that no wholesale repainting would occur.
f. It is assumed that transformers, bushings, and other electrical devices that rely on dielectric fluids would have
those fluids added during fabrication. However, very large transformers may be shipped empty and have their
dielectric fluids added (by the manufacturer’s representative) after installation. It is further assumed that servicing
of electrical devices that involves wholesale removal and replacement of dielectric fluids would not likely occur on
site and that equipment requiring such servicing would be removed from the site and replaced. New
transformers, bushings, or electrical devices are expected to contain mineral-oil-based, or synthetic dielectric
fluids that are free of PCBs; some equipment may instead contain gaseous dielectric agents (e.g., sulfur
hexafluoride [SF 6 ]) rather than liquid dielectric fluids.
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11.2

REGULATORY SETTING

The principal federal regulatory agency is the EPA. Key federal, state, and local
regulations pertaining to hazardous materials associated with the Project are provided
in Table 11.2-1 below.
Table 11.2-1 Major Regulatory Requirements and Applicable Permits
Regulation/Plan
– Responsible Agency
Key Elements and Thresholds; Applicable Permits
Hazardous Waste
Resource Conservation
 Establishes a system for controlling hazardous waste from its point of
and Recovery Act (RCRA)
origin to its final disposal.
– 40 CFR Parts 240-299
– EPA
Comprehensive
Environmental Response,
Compensation, and Liability
Act (CERCLA)
– EPA





National Oil and Hazardous
Substances Pollution
Contingency Plan (NCP)
– EPA



Clean Water Act (CWA)
– EPA









Establishes prohibitions and requirements concerning closed and
abandoned hazardous waste sites.
Provides for liability of persons responsible for release of hazardous
waste at these sites.
Establishes a trust fund to provide for cleanup when no responsible
party can be identified.
Outlines requirements for responding to both oil spills and releases of
hazardous substances.
Provides a comprehensive system for reporting, spill containment, and
cleanup.
Establishes a basic structure for regulating discharges of pollutants
into the waters of the United States.
Establishes pollution control programs such as setting wastewater
standards for industry.
Sets water quality standards for all contaminants in surface waters.
Makes it unlawful for any person to discharge any pollutant from a
point source into navigable waters without a permit.

Spill Prevention, Control,
and Countermeasures Plan
(SPCC) – 40 CFR Part 112
– EPA



Requires facilities that store, handle, or produce a minimum of 1,320
gallons of petroleum products to prepare a plan to ensure that
containment and countermeasures are in place to prevent release of
hazardous materials to the environment.

Superfund Amendments
and Reauthorization Act
(SARA)
– EPA



Establishes a nationwide emergency planning and response program
and reporting requirements for facilities that store, handle, or produce
significant quantities of hazardous materials.
Identifies requirements for planning, reporting, and notification
concerning hazardous materials.

Occupational Safety and
Health Standards (Title 29
CFR Part 1910 and 1926)
– Occupational Safety and
Health Administration
(OSHA)
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Provides regulations for safety in the workplace.
Provides regulations for construction safety.
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Table 11.2-1 Major Regulatory Requirements and Applicable Permits
Regulation/Plan
– Responsible Agency
Key Elements and Thresholds; Applicable Permits
Hazardous Waste Control
 Outlines requirements for proper management and disposal of
Act (HWCA) (Title 22 CCR)
hazardous wastes. Solano County Department of Resource
Management as the Certified Unified Program Agency enforces these
– California Environmental
laws and regulations in all of Solano County.
Protection Agency
(Cal/EPA) and Solano
County
Porter Cologne Act
– State Water Resources
Control Board / Regional
Water Quality Control
Board (SWRCB/RWQCB)



Gives authority to nine RWQCBs established to manage water quality
daily and locally. These Boards have a number of functions, including
establishing and enforcing water quality standards for both surface and
groundwater and taking any and all actions needed to maintain the
standards by controlling point and non-point sources of pollution.

Title 8, CCR Chapters 3, 4,
and 7, Occupational and
Industrial Safety
– California Occupational
Safety and Health
Administration (Cal/OSHA)



Establishes requirements for safe working conditions and safetyrelated reporting in the state.

Construction General
Permit Order 2009-0009DWQ
– State Water Resources
Control Board



The Applicant must submit a Storm Water Pollution Prevention Plan
(SWPPP) to the RWQCB for all construction projects where ground
disturbing activities would occur, regardless of the amount of acreage
disturbed.

Title 19, CCR, Chapter 4,
Hazardous Material
Release Reporting,
Inventory, and Response
Plans
– Solano County



Requires the reporting of any potential or actual release to the
Department of Resource Management, the State Office of Emergency
Services, and to the applicable Fire Agency.
Outlines requirements for the development of prevention and
emergency response procedures for hazardous materials stored and
used at a facility.
Requires businesses that handle hazardous materials in excess of 55
gallons for liquids, 500 pounds for solids, and 200 cubic feet for a
compressed gas to develop a Hazardous Materials Business Plan.




11.3

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts due to
hazards related to construction and operation. The Shiloh III Wind Energy Project may
be considered to have an impact if it would:
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Create a significant hazard to the public or the environment through the
routine transport, use, or disposal of hazardous materials;
Emit hazardous emissions or handle hazardous or acutely hazardous
materials, substances, or waste within one-quarter mile of an existing or
proposed school;
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11.4



Be located on a site that is included on a list of hazardous materials sites
compiled pursuant to Government Section Code 65962.5, and, as a result,
would create a significant hazard to the public or the environment;



Mobilize contaminants currently existing in the soil, creating potential
pathways of exposure to humans or wildlife that would result in significant
exposure to contaminants at levels that would be expected to be harmful; or



Significantly contaminate soils or water within the Project area and, as a
result, expose workers to contaminated or hazardous materials at levels in
excess of those permitted by the California Occupational Safety and Health
Administration (CAL-OSHA) in the California Code of Regulations (CCR) Title
8 and the federal Occupational Safety and Health Administration (OSHA) in
Title 29 Code of Federal Regulations (CFR) Part 1910 or cause potential
exposure of members of the public to direct or indirect contact with hazardous
materials from Project construction or operations.

IMPACT ANALYSIS AND MITIGATION

Potential risks associated with construction, operation, and decommissioning of the
Project range from accidental spills or releases of hazardous materials, mobilization of
existing contamination through unanticipated encounter, and handling and disposal of
hazardous materials.
Impact HAZ-1: Potential Hazardous Materials Spills
Although the Applicant has not specified the quantities of the hazardous materials that
would be used during construction and operation, the Project is not likely to require
treatment, disposal, or transport of significant quantities of hazardous materials. For
example, transformer oil is typically stored for the long-term and used and handled
during turbine maintenance, and fuel and carburetor fluid may be used for equipment
and motor vehicles during installation. Additionally, oil would likely be held in the
substation transformers. If these materials were handled improperly or if containers
leaked, workers or the public could be exposed to hazardous materials, and impacts
could potentially be significant. However, a Storm Water Pollution Prevention Plan
(SWPPP) would be required by the State Water Resources Control Board (SWRCB) per
Construction General Permit Order 2009-0009-DWQ as detailed in Chapter 12,
Hydrology and Water Quality, which would help reduce impacts resulting from
accidental release of hazardous materials. To further minimize the potential for
accidental releases of hazardous materials and provide mechanisms to address any
spills that occur, the Applicant will implement the following mitigation measures, thus
reducing impacts to less than significant.
Mitigation Measure HAZ-1a: Proper Use and Storage of Materials
In accordance with the California Health and Safety Code and California Code of
Regulations, the Applicant shall prepare, submit to the appropriate agency, and
implement a Hazardous Materials Emergency Response Plan (Business Plan) and a
June 2010
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Spill Prevention, Control, and Countermeasure (SPCC) Plan to avoid spills and
minimize impacts in the event of a spill. The purpose of these plans is to ensure that
adequate containment would be provided to control accidental spills, that adequate spill
response equipment and absorbents would be readily available, and that personnel
would be properly trained in how to control and clean up any spills.
The Applicant shall also ensure the following regarding these plans:
a. The Applicant shall include as part of the Hazardous Materials Emergency
Response Plan (Business Plan) a discussion of best practices to be used for
hazardous materials management, including handling and storage
procedures for all hazardous materials used on site, spill prevention
procedures, access and egress routes, and notification procedures.
b. The Applicant shall store and handle all paint, solvents, and any other
hazardous materials in the manner specified by the manufacturer and in
accordance with federal regulations and nationally and internationally
recognized codes and standards. Small spray cans of carburetor fluid and
other hazardous materials should be stored in an enclosed area in the Shiloh
II Operations and Maintenance building. A material safety data sheet shall
also be stored with each material.
c. The plans shall be provided to all employees, including contractors, working
on the Project, and one copy shall be available on site at all times.
d. All employees shall be properly trained in the use and handling of these
materials.
e. Should a spill of hazardous material occur, the Solano County Department of
Resource Management shall have jurisdiction over response and cleanup
operations.
f. The plans shall be certified by a professional engineer.
g. The plans shall be submitted to the Solano County Department of Resource
Management at least 30 days prior to construction.
Mitigation Measure HAZ-1b: Waste Management Plan
The Applicant shall prepare and implement a Waste Management Plan (Plan) in
accordance with, and shall otherwise comply with, the following:
a. The plan shall describe the storage, transportation, and handling of wastes,
and emphasize the recycling of construction wastes where possible.
b. The plan shall identify the specific landfills that would receive construction
wastes that could not be recycled.
c. The Applicant shall manage construction wastes in accordance with the
Resource Conservation and Recovery Act (RCRA) (42 U.S.C. 6901, et seq.
and RCRA’s implementing regulations at 40 CFR 260, et seq.) and other
applicable state and local regulations.
June 2010
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d. The plan shall be submitted to the Solano County Department of Resource
Management at least 30 days prior to construction. Commencement of
construction shall not occur unless authorized by the County.
Impact HAZ-2: Encountering Hazardous Materials/Waste during Construction
Due to the presence of hazardous materials storage and disposal facilities within and
adjacent to the site, in addition to the presence of abandoned or active natural gas wells
in the area, there is a potential for encountering hazardous materials during ground
disturbing activities, which could expose the public, workers, or wildlife to hazardous
materials or waste. During grading, trenching, and other ground-disturbance activities,
construction crews could encounter subsurface hazardous materials.
If any wells are uncovered or damaged during excavation or grading, remedial plugging
operations may be required. DOGGR’s Sacramento District office must be contacted to
obtain information on the requirements for and approval to perform remedial operations.
DOGGR also recommends that no structure be built over or in proximity to an
abandoned well location (DOGGR 2010). Chapter 17, Safety, contains additional
information on setbacks to wells.
As described earlier, the hazardous wastes or materials likely to be released from
agricultural land uses are almost always restricted to the immediate vicinity of
permanent structures or roads or waterways. Such facilities and watercourses exist
within the Project area; however, the potential for encountering these wastes or
materials during excavation is low as no historic dump sites were identified during the
Phase I Environmental Site Assessment.
The Phase I Environmental Site Assessment indicates that there are three properties
within and adjacent to the Project site that have been used to dispose of or store
hazardous materials. However, the study concluded that only the IT Corporation
Montezuma Hills Facility has the potential to have contaminated soil, surface water, or
groundwater conditions within the Project site. The IT Corporation Montezuma Hills
Facility, a former Class II-2 hazardous waste disposal facility, is located at the corner of
Little Honker Bay Road and Olsen Road. Groundwater and contaminant migration rates
at the site are low and the water recovery systems now operating at the site appear to
have further contained the migration of these hazardous wastes. Moreover, the
groundwater contaminated by disposal of hazardous wastes at this former landfill site
flows to the north, away from the Project area; therefore it is unlikely that either
contaminated soil or groundwater would be encountered during construction. If
hazardous materials/wastes were detected during construction activities, however,
impacts would be reduced to less than significant with implementation of Mitigation
Measure HAZ-2.
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Mitigation Measure HAZ-2: Plan for Encountering
Groundwater, Natural Gas Wells, and Other Hazards

Contaminated

Soil,

Prior to construction, the Applicant shall prepare and submit to the Solano County
Department of Resource Management a written plan in accordance with, and shall
implement the plan and otherwise comply with, the following:
a. The plan shall specify proper handling, reporting, and disposal procedures to
ensure proper protocols are followed in the event that hazardous materials
are encountered unexpectedly during construction.
b. The plan shall address the potential for unearthing or exposing buried
hazardous materials or contamination or shallow contaminated groundwater
during construction activities, likely within 6 feet of the surface.
c. The plan shall detail the steps that the Applicant or its contractor shall take to
prevent the migration of contaminated soils or other materials off site and the
remedial action that will be undertaken.
d. The plan shall be subject to review and approval by the Solano County
Department of Resource Management prior to construction.
e. The Applicant shall provide worker awareness training based on the plan prior
to construction.
f. At a minimum, construction crews shall stop work and notify the Department
of Resource Management, and appropriate federal and State agencies,
immediately after encountering any hazards.
g. The Applicant shall review applicable maps of abandoned natural gas well
locations prior to construction to ensure that no ground-disturbing activities
will be conducted and no structures will be built over or in proximity to an
abandoned well location.
h. If any wells are inadvertently uncovered or damaged during excavation or
grading, the Applicant shall immediately contact DOGGR’s Sacramento
District office to obtain information on the requirements for and approval to
perform remedial operations, which the Applicant will perform upon DOGGR
approval.
i. A licensed waste disposal contractor shall remove the hazardous materials,
once identified, from the site, according to federal, state, and local
requirements.
11.5
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12.0 Hydrology and Water Quality
12.1

ENVIRONMENTAL SETTING

Drainages
The Shiloh III Wind Energy Project Area covers approximately 4,500 acres in the wind
resource area of the Montezuma Hills in southwestern Solano County. The Project area
is located within the Suisun Bay watershed (Hydrologic Unit Code 18050001), which is
characterized by generally treeless rolling hills with higher elevations ranging between
150 and 280 feet above mean sea level (amsl). The topography in the Project area is
similar to other locations in the Montezuma Hills; however, topography becomes less
pronounced near the northern Project boundary near State Road (SR) 12. Permanent,
temporary, and seasonal drainages and streams in the Project area are typically found
in the low-lying areas between the rolling hills.
As depicted in Figures 8.1-2a through 2c, several seasonal streams flow through the
Project area: the northwestern portion of the area south of SR 12 and between Birds
Landing Road and Olsen Road; the northeastern portion boxed between Curie Road to
the west, SR 12 to the north, Azevedo Road to the east and Emigh Road to the south;
and the southeastern portion near Emigh Road and Anderson Roads (USGS 1990a;
USGS 1990b). These drainages generally flow from east to west toward Montezuma
Slough and Suisun Marsh, west of Shiloh and Collinsville Roads and the Project area.
Montezuma Slough and the Suisun Marsh drain into the Sacramento River, which
eventually flows into San Francisco Bay. No perennial streams cross the Project area
(USGS 1990a; USGS 1990b).
Wetlands and Aquatic Features
The Applicant prepared a biological resources report and evaluation for the Project
(Appendix C) to identify biological resources that may affect the siting of Project
components. Subsequent to preparation of the report, the Applicant revised the turbine
layout plan and added a second option for the proposed substation location. While the
biological resources report was not revised to address the changes to the locations of
Project components, the Applicant conducted additional evaluation of biological
resources that may be affected by the changes, including wetlands and aquatic
features.
Based on the results of the biological resources evaluation, the Project area supports
several aquatic and wetland features, including vernal pools, alkali meadows, and
various wetland habitats considered sensitive natural communities as defined by the
California Department of Fish and Game (CDFG). Additionally, the Project area
supports waters of the United States, including wetlands that would be subject to U.S.
Army Corps of Engineers (USACE) jurisdiction. Present in these wetlands and
drainages are typical hydric plants such as Juncus species, several willow species, and
cattails. The biological resources report also contains information on sensitive species
and sensitive aquatic resources as discussed in Chapter 8, Biological Resources.
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Flood Hazards and Levees
Now part of the U.S. Department of Homeland Security, the Federal Emergency
Management Agency’s (FEMA) role is to predict and prepare for hazards. Under the
National Flood Insurance Program, FEMA designates 100-year flood zones nationwide.
Within the larger area of the wind resource area in the Montezuma Hills, some of the
lower lying areas are located within the 100-year flood zone (Solano County 2008a).
Generally, the area experiences heavy rainfalls during the storm season (November
through May), and runoff is often very rapid as a result of low infiltration. Montezuma
Slough is subject to such overflows as a result of runoff from Montezuma Hills as well
as from other areas. Figure 12.1-1 shows the 100-year flood plains in the Project area,
as defined by FEMA.
The California Department of Water Resources (DWR) maintains a critical erosion list of
levee sites identified for emergency repair within the Sacramento River Flood Control
System. The 2006 list contains three sites within Solano County. However, there are no
critical erosion sites adjacent to the Project area (DWR 2008).
Water Quality
The Basin Plan for the San Francisco Bay region designates water bodies with
beneficial water uses (San Francisco Bay Regional Water Quality Control Board 2007).
The Sacramento River, Montezuma Slough, and Suisun Marsh have several beneficial
uses, including:


Agricultural supply;



Areas of Biological Significance;



Ocean, commercial, and sport fishing;



Estuarine habitat;



Municipal and domestic water supply;



Industrial service supply;



Fish migration;



Navigation;



Preservation of rare and endangered species;



Water contact and non-contact recreation, and



Fish spawning and wildlife habitat.
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The San Francisco Water Quality Control Board (SFRWQCB) maintains a list of
impaired waterbodies. An impaired or threatened waterbody is any waterbody that is
listed according to the criteria noted in Section 303(d) of the Clean Water Act. A water
body is considered impaired if it does not attain water quality standards as specified in
the 1986 Basin Plan adopted by the SFRWQCB and the State Water Resources Control
Board (SWRCB) and approved by the U.S. Environmental Protection Agency (EPA).
Standards may be violated by an individual pollutant, multiple pollutants, thermal
pollution, or an unknown cause of impairment. A waterbody is considered threatened if
it currently attains water quality standards but is predicted to violate standards by the
time the next Section 303(d) list is submitted to the EPA. The 303(d) list is a
comprehensive public accounting of all impaired or threatened waterbodies, regardless
of the cause or source of the impairment or threat. Suisun Bay is listed for high levels of
polychlorinated biphenyls (PCBs) and mercury, and the Suisun Slough is listed for
urban runoff and storm sewer drainage. Some of the Suisun wetlands are also listed as
impaired (SWRCB 2006). No streams in the Project area are listed as water quality
impaired or threatened.
Non-Point Source Pollution
As is evident in the reported water quality of Suisun Bay and associated wetlands, nonpoint source pollution has degraded regional water quality. The largest sources of nonpoint source pollution are agricultural and urban runoff, which contribute sediments,
nutrients, disease-carrying bacteria, and pollutants. Pollutants present in agricultural
runoff include diazinon, selenium, metals, phosphorus, nitrogen, and pesticides and
fertilizers. Metals can bio-accumulate in the food web of the Suisun Marsh, resulting in
mortality of aquatic life. Nutrients can cause algal blooms, or eutrophication, which can
harm native aquatic plants.
Soil Erosion
As described in Chapter 10, Geologic Resources, erosion potential is highest in silty
soils present on steep, unvegetated areas. Clearing and grading activities remove
vegetation and topsoil, cut into existing slopes, and destabilize the area, all of which can
lead to soil erosion. Road construction can also increase water runoff rates, resulting in
accelerated soil erosion. Rocks, soil, sediment, and other eroded material can drain into
nearby streams, wetlands, and other bodies of water, increasing the existing sediment
loads. Excessive sedimentation may clog existing streams and storm drains, reducing
their capacity to carry water, potentially leading to flooding. The input of sediments into
water bodies can also degrade the water quality of receiving streams and wetlands by
increasing sediment loads. Sediment runoff into streams can increase the turbidity
(concentration of suspended particles) in a stream, thereby reducing light penetration
and inhibiting photosynthesis. Eroded soils can also carry fertilizers and other nutrients,
which can lead to eutrophication.
During construction activities for the Project, proper best management practices (BMPs)
would be required to prevent impacts on water quality. To minimize loss of soils by
erosion and reduce impacts if erosion occurs in the Project area, a Stormwater Pollution
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Prevention Plan (SWPPP) will be developed for the Project in compliance with the
SWRCB Construction Storm Water Permit. The proper implementation of erosion and
sedimentation control procedures outlined in the Project SWPPP and other wellestablished BMPs would reduce the potential for loss of soils due to erosion and
prevent erosive soils from impacting sensitive resource areas (e.g., drainages).
Groundwater
Groundwater plays an important role in meeting the water needs of people and
agriculture in Solano County and the rest of the Sacramento Valley. The Project area is
located primarily within the Suisun/Fairfield Valley Groundwater Basin, which
encompasses approximately 133,600 acres (DWR 2003). The Suisun/Fairfield Valley
Groundwater basin is underlain by a thick sequence of low-permeability marine
sedimentary rocks. Marine sedimentary units in the Fairfield-Suisun area are classified
as non-water-bearing.
Groundwater resources in this basin are extremely limited and are characterized by low
well yields and poor water quality. However, many of the residences in the Project area
rely on wells for their drinking water supply (see Chapter 15, Public Services and
Utilities). Several domestic wells for landowners’ private uses are located near
landowners’ homes. Based on the proposed turbine layout, most wind turbines would be
sited at least three times the maximum turbine height to existing residences; for turbines
where the setback from residences would be less than three times the maximum turbine
height, the Applicant plans to obtain a waiver from the property owner.
12.2
12.2.1

REGULATORY SETTING
Federal

Clean Water Act (Sections 401 and 404)
The Clean Water Act (CWA) is intended to restore and maintain the chemical, physical,
and biological integrity of the nation’s waters (33 Code of Federal Regulations [CFR]
1251). The regulations implementing the CWA protect waters of the United States or
streams and wetlands (33 CFR 328.3). The CWA ensures that water quality within
aquatic ecosystems is maintained at a level of integrity that enables biological resources
to exist and function properly. Under Section 404, the discharge of dredged and fill
material into waters of the United States are regulated by the USACE.
Section 303(d) of the CWA lists streams and other waters of the United States that have
“Water Quality Limited Segments” or portions that do not meet water quality standards,
even after point sources of pollution have installed the minimum required levels of
pollution-control technology. Under the CWA, the SWQCB establishes priority rankings
for water on the lists and develops total maximum daily load (TMDL) criteria to improve
water quality. On July 28, 2007, the EPA gave final approval to California's 2006
Section 303(d) List of Water Quality Limited Segments (SWRCB 2006).
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Rivers and Harbors Act of 1899
Under the Rivers and Harbors Act of 1899, the USACE requires permits for activities
involving the obstruction of the navigable capacity of any waters of the United States or
the construction of structures or alteration of capacity in any port, canal, navigable river
or other water of the United States. “Navigable waters” under Section 10 of the Rivers
and Harbors Act are defined as “those waters of the United States that are subject to
the ebb and flow of the tide shoreward to the mean high water mark and/or are
presently used, or have been used in the past, or may be susceptible to use to transport
interstate or foreign commerce.” Pursuant to Section 10 of the Rivers and Harbors Act,
the USACE administers this regulatory program separately from the Section 404
program.
National Pollutant Discharge Elimination System (NPDES)
Created under the CWA, the NPDES permit program applies to stormwater and point
source discharges. The EPA has delegated regulatory authority for the NPDES program
to the Regional Water Quality Control Boards (RWQCB). The Project would require an
NPDES permit from the SFRWQCB to control stormwater runoff during construction;
some streams in the Project area flow into the Suisun Marsh watershed, which is
regulated by the SFRWQCB. Other unnamed drainages flow into the Sacramento River.
A provision of an NPDES permit requires that an SWPPP be developed in advance of
construction activity in accordance with the General Permit and implemented
concurrently with the beginning of construction activities.
A Final Long-Term Management Strategy (LTMS) for the management of dredging and
dredged materials disposal within the San Francisco Bay Region has been developed
and approved by the LTMS Management Committee. The LTMS Committee is
composed of representatives of the USACE, EPA, SFRWQCB, the San Francisco Bay
Conservation and Development Commission, and the State Water Resources Control
Board (USACE 2004). The Management Plan is based on the existing laws and policies
of the LTMS agencies and is intended to be used as a tool to ensure that these
agencies apply their policies in a coordinated and comprehensive manner.
Part of the documentation required of an LTMS is evidence that proposed projects meet
the provisions of the California Environmental Quality Act (CEQA). The LTMS agencies
will prepare an information resource document on potential environmental impacts of
dredging, disposal, and beneficial reuse projects and the relevant regulatory processes.
This document will cite the LTMS goals, program-level mitigation measures, and the
LTMS Management Plan implementation measures. The document will be distributed to
potential lead agencies for such projects and used by the LTMS agencies during CEQA
review.
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12.2.2

State

Porter-Cologne Water Quality Control Act
The Porter-Cologne Water Quality Control Act (Water Code sections 13000 et seq.)
requires protection of water quality by appropriate designing, sizing, and construction of
erosion and sediment controls.
Basin Plan
In addition to administering the NPDES Program, the SFRWQCB is required to develop,
adopt, and implement a Water Quality Control Plan or Basin Plan for the San Francisco
Bay region. The Plan describes legal, technical, and programmatic bases of water
quality regulation in the San Francisco Bay region. The Basin Plan was first adopted in
1968 and was most recently revised in 2007 (SFBRWQCB 2007). Under this Plan, the
SFRWQCB designates water bodies with beneficial water uses, sets water quality
objectives needed to protect the designated beneficial water uses, and implements
plans for achieving the water quality objectives through its regulatory programs
(SFBRWQCB 2007).
California Streambed Alteration Program
The California Streambed Alteration Program regulates activities that would
“substantially divert or obstruct the natural flow of, or substantially change the bed,
channel, or bank of, or use material from the streambed of a natural watercourse” that
supports wildlife resources. If any streams were impacted by the Project, a Streambed
Alteration Agreement would be required from the CDFG.
Suisun Marsh Preservation Act
The California legislature passed the Suisun Marsh Preservation Act of 1974 to protect
the significant aquatic and wildlife habitat in this watershed. The Act authorized the San
Francisco Bay Conservation and Development Commission and the CDFG to prepare a
Suisun Marsh Protection Plan "to preserve the integrity and assure continued wildlife
use" of the Suisun Marsh. The San Francisco Bay Conservation and Development
Commission is responsible for carrying out the Suisun Marsh Protection Plan and the
Solano County component of the Suisun Marsh Local Protection Program. In addition,
DWR and the U.S. Bureau of Reclamation are responsible for complying with water
quality standards for Suisun Marsh. The applicable land use requirements for the
Suisun Marsh Management Area are listed in the Solano County Policies and
Regulations Governing the Suisun Marsh and are further described below in Section
12.2.3.
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12.2.3 Local
Solano County General Plan and Zoning
Water Resources and Quality
The Water Resources and Quality Section (Chapter 4 – Resources) of the Solano
County General Plan establishes general policies for the preservation of watershed
lands in agricultural and open space uses and water quality (Solano County 2008b):
1. The County shall restrict its use of watershed areas to agricultural or passive
open space uses. Watershed areas are characterized by slope instability,
undeveloped steep slopes, high soil erodibility, extreme fire hazards, and the
lack of water and public services in extensive agricultural use.
2. The County shall preserve and maintain watershed areas.
3. The County shall ensure that land use activities and development occur in a
manner that minimizes the impact of earth disturbance, erosion, and potential
surface runoff pollutants on water quality.
4. The County shall preserve the riparian vegetation along significant County
waterways in order to maintain water quality.
5. The County shall uses watershed planning approaches to resolve water
quality problems, including a comprehensive stormwater management
program to limit the quantity of runoff flowing to the county’s streams and
rivers.
Resource Conservation and Open Space
Solano County General Plan (Solano County 2008b) establishes policies for wildlife
habitat management and preservation in the Suisun Marsh and adjacent uplands as
well. In addition to the policies listed above from the Water Resources and Quality
Section, the following policies are potentially relevant to the Project:


The eucalyptus groves in and around the marsh, particularly those on Joyce
and Grizzly Islands, should not be disturbed.



Burning in the Primary Management Area is a valuable management tool. It
should be kept to a minimum, however, to prevent uncontrolled fires that
could destroy beneficial plant species and damage peat levees. Fires should
also be used sparingly to minimize air pollution.
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General Marsh-Delta Policies
The General Plan also establishes specific policies for the protection of the Suisun
Marsh Management Area (Solano County 2008b):
1. The County shall preserve and enhance wherever possible the diversity of the
wildlife and aquatic habitats found in the Napa Marsh and Suisun Marsh and
surrounding upland areas to maintain these unique wildlife resources.
2. The County shall protect its marsh waterways, managed and natural
wetlands, tidal marshes, seasonal marshes, and lowland grasslands, which
are critical habitats for marsh-related wildlife.
3. Existing uses should continue in the upland grasslands and cultivated areas
surrounding the critical habitats of the Suisun Marsh in order to protect the
marsh and preserve valuable marsh-related wildlife habitats. Where feasible,
the value of the upland grasslands and cultivated lands as habitat for marshrelated wildlife should be enhanced.
Agriculture within the Primary Management Area of the Suisun Marsh should be limited
to activities compatible with or intended for the maintenance or improvement of wildlife
habitat. These activities include extensive agricultural uses such as grain production
and grazing. Intensive agricultural activities involving removal or persistent plowing of
natural vegetation should not be permitted. Agricultural uses consistent with protection
of the Suisun Marsh, such as grazing and grain production, should be maintained in the
Secondary Management Area. In the event such uses become infeasible, other uses
compatible with protection of the marsh should be permitted:
1. In marsh areas, the County shall encourage the formation and retention of
parcels of sufficient size to preserve valuable tidal marshes, seasonal
marshes, managed wetlands, and contiguous grassland areas for the
protection of aquatic and wildlife habitat.
2. The County shall ensure that development in the County occurs in a manner
that minimizes the impacts of earth disturbance, erosion, and water pollution.
3. The County shall preserve the riparian vegetation along significant County
waterways in order to maintain water quality and wildlife habitat values.
4. The County shall ensure that public access at appropriate locations is
provided and protected along the County's significant waterways within the
Suisun Marsh and Napa Marsh.
5. Within the watershed of the Suisun Marsh, the County shall encourage sound
agricultural practices that conserve water quality and riparian vegetation.
The entire Project area is designated Agriculture by the Solano County General Plan
and is zoned A-160, Exclusive Agricultural (160-acre minimum). The Suisun Marsh
Secondary Management Area to the west of the Project area has zoning designations of
A-L 160 (Limited Agriculture) and I-WD (Water Dependent Industrial). The General Plan
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designation for the Suisun Marsh is mostly Open Space. Development on sites that are
adjacent to the Suisun Marsh could potentially have an impact upon marsh habitats and
water quality. Care must be taken to ensure that potential impacts on the marsh are
avoided through planning guidelines. The General Plan sets the following additional
policy:


Industrial development shall be located and developed in a manner that
protects significant marshland and wetland habitats and the water quality of
the area.

The regulations are enforced by the Bay Conservation and Development Commission.
In addition, the Suisun Resource Conservation District (SRCD) is responsible for
promoting conservation of the Suisun Marsh through regulation and improvement of
water management practices on private lands within the marsh.
Health and Safety
The Health and Safety Chapter of the General Plan provides policies for construction in
upstream areas as well as policies to protect human life and property from flooding,
dam failure, and canal and levee failure. The following policies apply to construction of
the Project (Solano County 2008b):


Wherever possible, upstream watersheds should remain essentially devoted
to open space land uses such as recreation and extensive agriculture;



Construction of impermeable surfaces over naturally permeable soil and
geologic areas and other activities that contribute to increased rates of runoff
should be minimized in upstream areas;



Upstream land use controls shall be formulated to protect riparian corridors
(the stream, its banks, and creekside vegetation) from encroachment and
degradation by development;



No development should interfere with existing channel capacity or
substantially increase erosion, siltation, or other contributors to the
deterioration of any watercourse; and



The County shall prevent or correct upstream land use practices that
contribute to increased rates of surface water runoff.

Solano County Grading, Drainage, Land Leveling and Erosion Control Ordinance
In accordance with the above ordinance, a grading permit is required from the Solano
County Department of Resource Management for all projects that excavate more than
8,000 square feet or move or fill more than 50 cubic yards at any site (Solano County
Code). The Solano County Grading, Drainage, Land Leveling, and Erosion Control
Ordinance also defines the construction season to be from April 15th to October 15th
whereas no construction activities can occur outside this season without written
approval of the director (Solano County Code).
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A SWPPP is required as part of the grading permit application as well as part of the
NPDES General Permit discussed earlier. The SWPPP should include BMPs to
minimize soil erosion, stormwater runoff from the Project site, and sedimentation into
nearby streams and wetlands and include use of runoff dissipaters, erosion and
sediment control measures, stockpiling of topsoil and spoil materials, dust control
measures, and restoration procedures.
12.3

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts on
hydrology and water quality related to construction and operation. The Shiloh III Wind
Energy Project may be considered to have an impact on hydrology and water quality if it
would:


Violate federal, State, or local agency water quality standards or objectives;



Substantially deplete groundwater supplies or interfere substantially with
groundwater recharge such that there would be a net deficit in aquifer volume
or a lowering of the local groundwater table (i.e., the production rate of wells
would drop);



Substantially alter existing site drainage patterns, including through the
alteration of channel bed, bank composition, or stream hydraulic
characteristics, in a manner that would result in:
-

An increase in short- or long-term erosion or siltation on- or off-site;

-

An increase in the rate or amount of surface runoff that would exceed the
capacity of the existing or planned stormwater drainage systems to
control;

-

Flooding on- or off-site; or

-

A change of stream flow where such a flow change would significantly
damage either beneficial uses or aquatic life;



Place permanent structures within a 100-year floodplain that would impede or
redirect flood flows;



Change background levels of chemical and physical constituents or elevated
turbidity that would produce long-term changes in the receiving environment
of the site, area, or region that would impair the beneficial uses of the
receiving water;



Cause short- or long-term violations of federal or state water quality standards
from in-stream elevated turbidity or reduced dissolved oxygen leading to
changes in biota functioning abilities;



Have a substantial permanent adverse effect on wetland, riparian, or other
sensitive habitats identified in local or regional plans, policies, or regulations,
or by the CDFG or USFWS; or
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Degrades the integrity of structures (e.g., bridges, pipelines, utilities) through
improper conveyance of stormwater and subsequent erosion.

In response to the Notice of Preparation (NOP), comments on the Project were
submitted by FEMA, the USACE, and the CDFG. The letter from FEMA recommended
that flood zones relative to the proposed Project be addressed. Comments from the
USACE’s Regulatory Branch in Sacramento focused on its jurisdiction under Section
404 of the CWA. It recommended the preparation of a wetland delineation to determine
the extent of waters on the Project site. The CDFG recommended the Applicant prepare
a biological resources assessment that identifies habitat, flora, and fauna within and
adjacent to the Project area. CDFG also noted that a Lake and Streambed Alteration
Agreement (LSAA) may be required for any activity that would divert or obstruct the
natural flow; change the bed, channel, or bank of a river or stream; or use material from
a streambed.
12.4

IMPACT ANALYSIS AND MITIGATION

Impacts on wetlands, streams, and other waters of the United States and appropriate
mitigation measures are described below.
Impact WQ-1: Direct Impacts on Wetlands, Streams, and Waters of the United
States
Several intermittent drainages and wetlands are located within the Project area. Burying
cables or other underground utilities under streams or wetlands could be accomplished
with the horizontal directional drilling (HDD) construction technique. HDD underneath
wetlands and streams would minimize erosion and loss of vegetation but could result in
frac-outs, or releases of drilling muds into the wetland or stream. Construction also has
the potential to alter original hydrologic patterns.
The Applicant plans to use HDD to go below all wetland areas to ensure wetland areas
will not be disturbed. To address the potential impacts from frac-outs, the mitigation
measures discussed below would be followed. If it is not feasible to avoid or install the
34.5 kV power collection utility lines under the affected stream or wetland via HDD, the
Applicant may alternatively install short sections of overhead line to span the affected
feature. However, any new poles and all work associated with installing the utility line
overhead would be required to meet the setbacks from these features discussed below.
Additionally, approval would be required from Solano County for installation of any 34.5
kV power collection lines overhead.
To avoid impacts on waters of the United States, turbines would be sited outside and
away from wetlands, drainages, streams, and other sensitive natural features. The
biological resources report (Appendix C) describes the location of wetlands and streams
in the Project area. The following are recommended setbacks:


June 2010

100-foot setback from wetlands and streams/drainages based on guidance
from the USACE and the CDFG;
12-15

Shiloh III Wind Energy Project
Draft EIR

12.0 Hydrology and Water Quality



250-foot setback from vernal pools that provide habitat for special-status
plants and wildlife protected by the USFWS and the CDFG; and



250-foot setback from ponds that may provide habitat for water birds and
special-status wildlife protected by the USFWS and the CDFG.

Proposed support facilities such as underground cables would be sited away from
sensitive natural resources to the extent feasible. As currently proposed, the Project
includes the construction of one of two substation options that would be located on the
west side of the Project area (Substation Option 1 or 2). Both substation options would
be located near the existing PG&E 230-kV gen-tie line. The PG&E 230-kV gen-tie line
spans an existing wetland, as shown on Figure 8.1-2a. Substation Option 1, if selected,
would be located west of Olsen Road on Assessor’s Parcel Number (APN)
0048-050-330, approximately 300 feet west of the PG&E 230-kV gen-tie line and 200
feet south of an existing wetland. As part of the Applicant’s surveys for substation siting,
three new wetland areas were delineated between Substation Option 1 and the PG&E
230-kV gen-tie line. As currently proposed, Substation Option 1 would require a new
approximately 350-foot-long overhead electrical transmission line across the newly
delineated wetlands. No transmission poles would be sited within the wetlands. Five
collection lines would be bored under these small wetlands using HDD technique.
Substation Option 2, if selected, would be located just east Olsen road, on APN
0048-050-090. There are no aquatic resources on this section of the parcel. Substation
Option 2 would require installation of approximately a quarter mile of new overhead
electrical transmission line, to be supported on about eight new poles, from the
substation to the existing PG&E 230-kV gen-tie line. These poles would not be located
within any currently delineated wetlands.
Existing roads provide access throughout much of the Project area; however, additional
access roads would be needed. Construction of the Project would start with clearing
and grading of access roads. As currently proposed, the estimated amount of temporary
disturbance area for construction of the Project (including 59 turbines) is anticipated to
be approximately 116 acres. Approximately 74 acres would be restored to
preconstruction conditions resulting in approximately 42 acres of permanent disturbance
area. A conceptual erosion control plan that complies with the requirements of the
RWQCB would be prepared. Gravel would be trucked in from an existing source and
compacted to form a stable road surface. As discussed above for other Project
components, proposed roads have been sited outside and away from wetlands,
drainages, streams, and other sensitive features to the maximum extent feasible.
Potentially significant impacts on wetlands and waters of the United States would be
reduced through implementation of mitigation measures BIO-2a and BIO-2b as
discussed in Chapter 8, Biological Resources. Mitigation Measure BIO-2a would ensure
that all temporary and permanent construction activities would be located away from
aquatic resources, and Mitigation Measure BIO-2b would require a variety of restrictions
on the use of HDD with regards to streams and wetlands. The implementation of these
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mitigation measures would reduce impacts to wetlands, streams, and waters of the
United States to less than significant.
Impact WQ-2: Water Quality Degradation
The Project could produce a short-term increase in erosion from construction activities.
Clearing and grading could cause accelerated erosion on steep slopes, in erosionsusceptible soils, or before vegetation is reestablished, leading to potential
sedimentation of nearby creeks and drainages. Excessive sedimentation may clog
existing streams and storm drains, reducing their capacity to carry water, potentially
leading to flooding. Sediment runoff into streams can also increase the turbidity in a
stream and inhibit photosynthesis. Eroded soils could also carry pollutants that could
induce eutrophication or otherwise degrade water quality.
The Project would not require the use of groundwater during construction, operation, or
maintenance activities and would not impact groundwater, agricultural water sources, or
drinking water sources. Accidental spills of petroleum products or other hazardous
materials could result in degraded water quality. This impact is considered potentially
significant. Impacts and mitigation measures for potential spills are described in Chapter
11, Hazardous Materials.
The potential exists for sediment runoff and water quality impacts on Suisun Marsh
during construction or operation and maintenance of the proposed Project facilities. The
portion of the Project area nearest the Suisun Marsh Secondary Management Area,
which is 1.5 miles west of the Project boundary, would have the greatest potential to
impact water quality.
Given these distances and the specific mitigation measures that have been developed
to ensure that runoff from construction or operational activities would not cause
degradation, increased turbidity, or other water quality impacts, it is expected that
sediment runoff from the Project would not cause significant impacts on the water
quality of the Suisun Marsh. Additionally, significant impacts on sensitive habitats for
special status species within and near the Suisun Marsh, including migratory shore and
marsh birds, the salt marsh harvest mouse, the Suisun shrew, and fish species are not
expected. Further discussion of these species and habitats is included in Chapter 8,
Biological Resources.
Impacts on water quality would be reduced by implementation of Mitigation Measure
BIO-1, which would minimize erosion potential following construction by requiring
restoration of disturbed areas. To further reduce impacts, Mitigation Measure WQ-2 is
provided below for proper implementation of erosion and sedimentation control
procedures included in the Project SWPPP. Together these mitigation measures would
reduce erosion rates during and after construction, thus reducing impacts to less than
significant.
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Mitigation Measure WQ-2: Stormwater Pollution Prevention Plan (SWPPP)
A SWPPP is required by law in California as part of the Construction General Permit.
Mitigation Measure WQ-2 establishes Project-specific requirements for the SWPPP. To
minimize erosion potential and subsequent wash-down to low-lying wetland and stream
areas, the following design elements shall be implemented by the Applicant:
a. A Project SWPPP shall be developed in compliance with the SWRCB’s
Construction Storm Water Permit.
b. The Applicant shall apply for, secure, and abide by the conditions of a County
grading permit for any and all work within the Project limits, or construction
associated with the Project.
c. Ground disturbance associated with construction of Project facilities shall not
occur less than 100 feet away from streams and wetlands to avoid runoff to
these areas. Per Mitigation Measure BIO-2a, the Applicant shall adhere to the
greater setbacks identified in Mitigation Measure BIO-2a for wetlands,
streams/drainages, vernal pools, and ponds. Any proposed exceptions must
be approved by Solano County.
d. Alignment and location of the proposed access roads shall follow the existing
land contours and ridgelines. A minimum amount of earth shall be moved to
allow for the required 35-foot temporary width for access roads. Tower pads
shall be similarly constructed;
e. Graded areas and stockpiled soil shall be stabilized to prevent wind or water
erosion;
f. Cut slopes shall have a slope ratio compatible with the known geologic
conditions or be stabilized by a buttressed fill, or be constructed as
recommended in the geotechnical report that shall be developed pursuant to
Mitigation Measure GEO-1b;
g. Surface flows shall be collected and diverted away from cut-and-fill slopes
into ditches discharging to natural drainages;
h. Rock channel protection shall be employed at points where water
concentrates in drainage channels;
i. Drainage culverts shall be sized and located to minimize erosion and
maximize storm runoff away from the Project site. Culverts placed in drainage
ways along County roads would be designed for 100-year storms;
j.

During construction, vegetation removal and grading shall be limited to the
minimal area necessary and restricted to areas required for construction only;

k. Erosion control structures shall be placed between disturbed soil and
drainage structures or areas prior to the start of the rainy season; and
l. The grading, construction, and drainage of roads shall be carried out to
maintain any downstream water quality.
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Impact WQ-3: Increased Rate of Stormwater Runoff
The Project would include construction of impervious areas in the form of turbine
foundations, transformers, crane pads, the substation, and meteorological towers.
These impervious areas would no longer slow stormwater through percolation,
potentially accelerating erosion and sedimentation rates. However, these areas
represent a small percentage of the total Project area, and they would be located along
ridgelines and away from low-lying areas such as streams and wetlands. Thus,
significant changes to existing stormwater runoff rates are not anticipated. This impact
is considered less than significant and, therefore, no mitigation is required.
Impact WQ-4: Water Use
Local domestic water would be trucked from an off-site metered hydrant by water trucks
to dampen spoil piles and reduce fugitive dust emissions during the Project. The
estimated total water usage estimate for the Project is approximately three million
gallons over the 6- to 9-month construction period. Impacts from these proposed uses
would be temporary and would not deplete any groundwater or freshwater source. This
impact is considered less than significant, and no mitigation is required.
Impact WQ-5: Impeded or Redirected Flood Flows
As currently proposed, the Project would result in the placement of permanent
structures within a 100-year floodplain. Turbine C-40 would be located within the 100year floodplain of Watson Hollow, a tributary to the Sacramento River. As part project
development and the grading permit, the Applicant would be required to comply with the
Solano County Flood Damage Prevention Ordinance (Chapter 12.2 of the County
Code). This section of the County Code builds on the Federal Emergency Management
Agency (FEMA) requirements that 1) prevent development from increasing base flood
elevations and 2) outline minimum construction standards for development within flood
hazard zones. Compliance with this requirement would minimize risks associated with
flooding. This impact is considered less than significant, and, therefore, no mitigation is
required.
12.5
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13.0 LAND USE AND POPULATION
This chapter identifies land uses in and adjacent to the Project, population and housing,
and applicable land use plans and policies. A general overview of agricultural land use
issues is provided here, and more extensive discussion is provided in Chapter 6,
Agricultural and Forest Resources. Recreation is described in Chapter 16. This chapter
evaluates the potential for the proposed Project to affect land use, population and
housing, and compatibility with applicable land use plans and policies.
As required by CEQA Guidelines Section 15125(d), each technical section of the EIR
has been evaluated for consistency with policies contained in the County’s General Plan
and other applicable land use plans and policies. Accordingly, with regard to
environmental impacts, the EIR evaluates only the proposed Project’s potential conflicts
with land use plans, policies, or regulations that were adopted for the purpose of
avoiding or mitigating an environmental effect.
13.1

ENVIRONMENTAL SETTING

Solano County is a predominantly suburban and rural area located between the San
Francisco and Sacramento metropolitan areas. The County covers approximately 906.4
square miles (580,096 acres), including 675.4 square miles (432,256 acres) of rural
land area, 146.8 square miles (93,952 acres) of urban area, and 84.2 square miles
(53,888 acres) of water area (Solano County 2010). Solano County lies between the
Sierra Nevada Mountains to the east and the Coastal mountain range to the west. It is
bordered by the Sacramento River to the south.
The Project is located in the southeast portion of Solano County, within the Montezuma
Hills. The area is surrounded by County Scenic Roadway State Route 12 (SR 12) to the
north, the Sacramento River to the south, the Suisun Marsh to the west, and the City of
Rio Vista to the east. (See Chapter 3, Project Description Figure 1.0-1). Land uses
immediately adjacent to the Project area include dry-land farming and existing wind
facility projects. Other nearby land uses include small rural community centers in the
nearby communities of Birds Landing (approximately 3 miles southwest), Collinsville
(approximately 6 miles south), and Rio Vista (city limits about an eighth of a mile east of
the nearest Project boundary); Travis Air Force Base (AFB) military airbase installation
(approximately 6 miles northwest); and the Suisun Marsh Secondary Management Area
(approximately 1.5 miles west).
Population and Urbanization
In January 2009 the total population in Solano County was 426,729 (Solano County
2010). The population in Solano County is approximately 52.1% Caucasian, 22.2%
Hispanic or Latino, 14.8% African American, 0.7% American Indian and Alaska Native,
13.9% Asian, 0.8% Native Hawaiian and Other Pacific Islander, and 5.7% two or more
races (U.S. Census Bureau 2010).
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Cities within Solano County include Benicia, Dixon, Fairfield, Rio Vista, Suisun City,
Vacaville, and Vallejo. All but two of these cities (Benicia and Rio Vista) are located
along Interstate 80. Benicia is located in southern Solano County near the conjunction
of Interstates 780 and 680, and Rio Vista is located to the east of the Project area at the
intersection of State Routes 84, 12, and 113. Unincorporated areas in Solano County
account for nearly 20,156 people (Solano County 2010). Population statistics for these
cities are provided in Table 13.1-1.
Table 13.1-1

City Populations in Solano County and Surrounding Area
% Change,
City/County
2009
2000
1990
1990 to 2000
Benicia
27,977
26,865
24,444
9.90%

% Change,
2000 to 2009
4.14%

Rio Vista

8,222

4,571

3,316

37.85%

79.87%

Suisun City

28,856

26,118

22,686

15.13%

10.48%

Fairfield

106,440

96,178

77,211

24.57%

10.67%

Vacaville

96,450

88,625

71,479

23.99%

8.83%

Dixon

17,573

16,103

10,401

54.82%

9.13%

Vallejo

121,055

116, 760

109,199

6.92%

3.68%

Solano County
Total

426,729

394,542

340,421

15.90%

8.16%

Source: 1990 and 2000 data: U.S. Census Bureau, 2006; 2009 data: Solano County 2010.

Partially as a result of population increase, land uses in Solano County have become
increasingly urbanized over the last 30 years. Based on the most current California
Department of Conservation Farmland Conversion Report for the 2004 to 2006 period,
1,614 acres of approximately 362,176 acres of agricultural land were converted to other
types of land use such as urbanized land, other land, and grazing. Conversion to
Urban/Built-up land accounted for 911 acres during this period, which is approximately
0.25% of the total acres of agricultural land in 2004 in Solano County (CDC 2008). The
rate of agricultural land conversion has decreased from the previous reporting period,
2000 to 2002, where 13,051 of approximately 365,868 acres of agricultural land were
converted to other types of land use (CDC 2004). Examples of urbanization include
construction of new agricultural processing, warehousing, and manufacturing facilities in
Dixon; approximately 260 acres of grazing land converted into housing; and a 50-acre
addition to the B&J Sanitary Landfill north of the Montezuma Hills. Overall, farmland
conversions in the San Francisco Bay region continued to decline in prominence in the
2004 to 2006 period (CDC 2008). Despite growing pressures to urbanize, the pace of
urbanization has slowed in Solano County in recent years.
Housing in Solano County is composed largely of owner-occupied units, with
approximately 66% owner-occupied housing units and 34% renter-occupied housing
units (U.S. Census Bureau 2010). Birds Landing and Collinsville are unincorporated
towns located southwest of the Project area. Overall, residential estate use at densities
of one unit per one-quarter to one acre exists in the Birds Landing and Collinsville area.
Birds Landing consists mainly of a cluster of homes and businesses at the intersection
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of Birds Landing and Collinsville Roads. Farther south, fewer than 20 homes are located
along Collinsville Road (Solano County 2008).
The Project is located within zip codes 94571 and 94512. According to the U.S. Census
Bureau, during the 2000 Census, 130 persons resided in zip code 94512, which
includes the western portion of the Project area. The portion of the Project area east of
Currie Road is located within the boundaries of zip code 94571. Zip code 94571 also
includes the City of Rio Vista. The community of Rio Vista is relatively small with
approximately 8,222 residents (California Department of Finance 2009). However, as
indicated in Table 13.1-1, Rio Vista experienced a 37.85% increase in population
between 1990 and 2000 and a 79.87% increase in population between 2000 and 2009.
Housing within the City of Rio Vista is suburban-residential and urban-residential.
Land Use and Zoning
More land in Solano County is used for agriculture purposes than any other land use
type. In 2006, agriculture accounted for 56.5% of the total land use in Solano County
(Solano County 2008). Agricultural activities within Solano County include irrigated
agriculture, dry-land farming, and grazing/pasture. Grazing land is the largest single use
of farmland in the County. The leading crops in 2008 were nursery products, alfalfa,
processing tomatoes, cattle and calves, walnuts, milk, wine grapes, irrigated wheat,
sunflower seeds, and corn (Solano County Department of Agriculture 2008). In 2006,
agriculture generated $233 million in commodity sales. In addition, $0.58 is generated
elsewhere in Solano County’s economy for every dollar generated by agriculture sales,
which brings the total economic contribution to an estimated $360 million. Likewise, 0.7
jobs are created in supporting and related industries for every job created in agriculture
(Solano County 2008).
Table 13.1-2, below, identifies the acreages of major land uses in Solano County. The
General Plan and zoning designations are further described in Section 13.2.
As described in Chapter 6, Agricultural and Forest Resources, the Project is located
entirely within the Montezuma Hills agricultural region, an area of approximately 58,035
acres. With a minimum lot size of 160 acres, the general uses of the region are
agriculture and energy production (Solano County 2008). The entire Project area is
currently zoned Exclusive Agriculture (A-160) (Solano County Planning Division 2008).
Grazing land and cropland are the main agricultural uses, and landowners are able to
supplement their incomes through productive natural gas wells and wind turbines that
take advantage of the high wind speeds. A crop rotation system is in place, which
consists of sheep that are grazed on the hillsides, growing small grains such as oats
and barley, and a fallow period. Some urbanization pressure around Rio Vista is felt in
the area as the city begins to expand (Solano County 2008).
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Table 13.1-2 Land Use in Solano County (2006)
Land Use
Total Acreage
Water
51,092

Percent of Total
8.8%

Park and Recreation

791

0.1%

Marsh

64,731

11.1%

Watershed

36,575

6.3%

Agriculture

329,076

56.5%

Public/Quasi-Public

1,517

0.3%

Residential

6,878

1.2%

Commercial

640

0.1%

Industrial

2,125

0.4%

Vacant Land

1,011

0.2%

Total Unincorporated Area

494,437

84.9%

Total Incorporated Area

81,678

14.0%

Existing Roadway/Railroad Right
of Ways

6,140

1.1%

Total County

582,255

100.0%

Source: Solano County 2008.

Low density residential housing is also located in the Montezuma Hills agricultural
region. As shown in Figure 3.1-1, three residences are located within the Project
boundary in the area west of Birds Landing Road, and five residences are located within
the Project boundary to the east of Birds Landing Road. More than a dozen other
residences are within about 1 mile of the Project boundaries.
The Project would be installed entirely on private land leased under long-term
agreements from landowners. No public lands are included in the Project area, but
County access roads cross the Project area. Easements may be required for certain
access roads or feeder collection lines. It is expected that even with the installation of
the Project facilities, existing agricultural and residential land use would continue in the
area. Therefore, the proposed Project would not change the existing or planned land
use of properties in or adjacent to the Project site.
Existing Wind Facilities
Since Solano County first designated the wind resource area in the Montezuma Hills
region in 1987, over 800 hundred utility-grade wind turbines have been installed
throughout the hills between SR 12 and the Sacramento River, permanently altering the
landscape of this area of the County. The existing wind facilities are High Winds,
enXco V, Shiloh I, Shiloh II, and Sacramento Municipal Utility District (SMUD)-Solano
Phase 1 and 2, which are more fully described below:


High Winds: 90 V-80 turbines;



enXco V: 510 individual KCVS 56 turbines and six GE 1.5 turbines;
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Shiloh I and Shiloh II: 100 GE 1.5 turbines and 75 REpower turbines; and



SMUD – Solano Phase 1, 2A and 2B: 23 V-47 turbines, and 29 Vestas V-90
turbines.

Currently, the total existing wind energy development in the Montezuma Hills is 833
turbines that produce 624 megawatts (MW) of power. In addition, a number of wind
projects have been approved for development but are not yet constructed. The following
wind energy development projects have been approved in the Montezuma Hills region
but have not yet been constructed as of May 1, 2010:


Shiloh I: 20 additional unbuilt turbines (30 MW)



SMUD-Solano Phase 3: up to 76 turbines (128 MW)



Montezuma Wind: 23 GE 1.5 turbines, 16 Siemens 2.3 turbines, or 19 Vestas
V-80 turbines (37 MW)

In total, up to 119 new turbines have been approved for the Montezuma Hills area
comprising a total of up to 195 MW of power. Figure 20.1-1, Chapter 20, Cumulative
Impacts, shows the location of all existing and currently proposed wind energy projects
in the wind resource area in the Montezuma Hills.
Airports
Aside from the two public airports, Rio Vista and Nut Tree, and one military airport,
Travis AFB, in Solano County, several other airports are located in adjacent counties,
including the larger metropolitan airports in San Francisco, Oakland, and Sacramento
and regional airports in Davis, Franklin, Byron, Concord, and Napa. There are also
small private fields in Dixon, Lodi, Elk Grove, Brentwood, and Vacaville. However, only
Travis AFB and Rio Vista municipal airport are within close proximity to the Project and
are therefore subject to discussion in this EIR.
Travis Air Force Base
Travis AFB, a military airport, is located approximately 6 miles northwest of the Project.
The base is home to the 60th Air Mobility Wing, the largest air mobility organization in
the Air Force, with a versatile all-jet fleet of 37 C-5 Galaxy cargo and 27 KC-10
Extender refueling aircraft. Travis AFB serves as the strategic airlift and aerial refueling
base on the West Coast. Other tenant organizations are located at the Base, including
the Air Force Reserve Command and the Navy’s VQ3 Detachment.
To ensure compatibility with aircraft activities at the Base, the Solano County Airport
Land Use Commission (ALUC) developed the Travis AFB Land Use Compatibility Plan
(Solano County ALUC 2002). The western portion of the Project area is located within
Travis AFB compatibility zones C and D and within the limits of the “outer horizontal
surface” (a flat plane fixed at 562 feet above sea level), the latter of which restricts the
height of structures. Location of the Project within these zones requires ALUC review.
The ALUC also reviews any proposed projects with structures greater than 200 feet in
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height regardless of where they occur in the County. Both the proposed Project turbines
and meteorological towers are over 200 feet in height.
Rio Vista Municipal Airport
The closest public airport to the Project site is the Rio Vista Municipal Airport,
approximately 1.9 miles east of the Azevedo Road and SR 12 Project boundary.
The 1988 Airport Land Use Compatibility Plan for Rio Vista Airport (Rio Vista ALUCP)
specifies the various compatibility zones around the airport. The Rio Vista ALUCPs
Compatibility Map (Figure 16b) indicates that the Project’s wind turbines would be
outside all of the compatibility zones. However, the Rio Vista ALUCP provides that the
ALUC’s geographic area of concern includes all of Solano County for projects with “a
height which would require that notice be given to the [FAA] in accordance with Part 77,
Subpart B, of the Federal Aviation Regulations.” Accordingly, the Project is within the
Solano County ALUC’s geographic area of concern with regard to wind turbines and
meteorological tower heights, and is subject to ALUC review for consistency with the
Rio Vista ALUCP.
Suisun Marsh
The Suisun Marsh is located southwest of the Project area. Given that Suisun Marsh is
the largest contiguous brackish water marsh remaining on the west coast of North
America, it is a critical part of the San Francisco Bay and Delta ecosystem. The marsh
is 116,000 acres, including 52,000 acres of managed wetlands, 27,700 acres of upland
grasses, 6,300 acres of tidal wetlands, and 30,000 acres of bays and sloughs (DWR
2009), as further described in Chapter 8, Biological Resources.
The Suisun Marsh Management Area includes both the primary management area,
which is the marsh itself, and the Secondary Management Area, which acts as a buffer
around the marsh habitat. The eastern boundary of the Suisun Marsh Secondary
Management Area is Shiloh and Collinsville Roads. The Project’s western boundary is
approximately 1.5 miles from the Suisun Marsh Secondary Management Area and is
separated from the Suisun Marsh by the existing Shiloh I and Shiloh II projects and
other wind facility projects in the Montezuma Hills area.
13.2
13.2.1

REGULATORY SETTING
Federal

Federal Aviation Administration
As further described in Chapter 18, Transportation, the Federal Aviation Administration
(FAA) regulates aviation at airports such as Travis Air Force Base and Rio Vista
Municipal Airport. The FAA also regulates objects affecting navigable airspace. Part 77
of Title 14 of the Code of Federal Regulations (CFR) establishes standards and
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notification requirements for objects affecting navigable airspace. This notification
serves as the basis for:


Evaluating the effect of the construction or alteration on operating procedures;



Determining the potential hazardous effect of the proposed construction on air
navigation;



Identifying mitigating measures to enhance safe air navigation; and



Charting of new objects.

Notification allows the FAA to identify potential aeronautical hazards in advance, thus
preventing or minimizing adverse impacts on the safe and efficient use of navigable
airspace. To protect aviation patterns at airports, the FAA has designated compatibility
zones and height restriction boundaries over and around them. These zones, for each
of the airports, particularly the ones that are potentially applicable to the Project, are
defined further in Section 13.2.3 of this chapter, below.
In terms of the potential effects of the Project on the airport compatibility zones, as
discussed in this chapter, portions of the Project are located within several compatibility
zones of Travis AFB, but none of the Project is located within the existing compatibility
zones of the Rio Vista Airport. Despite any such locations within or outside either of
these airport’s compatibility zones, and regardless of location in the County, the Project
is subject to FAA review as a result of the proposed wind turbine and met tower heights,
which exceed 200 feet.
13.2.2

State

Suisun Marsh
As described in Chapter 12, Hydrology and Water Quality, the California legislature
passed the Suisun Marsh Preservation Act of 1974 to protect the significant aquatic and
wildlife habitat. The Act authorized the San Francisco Bay Conservation and
Development Commission (BCDC) and California Department of Fish and Game
(CDFG) to prepare a Suisun Marsh Protection Plan “to preserve the integrity and assure
continued wildlife use” of Suisun Marsh. The applicable land use requirements for
Suisun Marsh primary and secondary management areas are listed in the Solano
County Policies and Regulations Governing the Suisun Marsh, and further described
under Section 13.2.3, below. The Suisun Marsh Secondary Management Area is
approximately 1.5 miles west of the Project boundary.
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13.2.3 County
Solano County General Plan
The Solano County General Plan (2008) describes the intention to maintain the rural,
agricultural identity of unincorporated areas of the County, by limiting non-agriculturerelated residential development and focusing new development within urban areas.).
The Land Use Chapter of the General Plan provides an overall framework for other
issues discussed in the General Plan and goals, policies, planning, and implementation
programs related to land use within the County. The Land Use Diagram in this Chapter
designates the Project area and adjacent lands as Agriculture. This land use
designation allows agriculture as a primary use, including uses that support the local
agricultural economy, as well as secondary uses that support the economic viability of
agriculture.
The Project area and surrounding land is also within the Montezuma Hills agricultural
region, one of 10 such regions designated in the General Plan (Solano County 2008).
The general uses of the Montezuma Hills are agriculture and energy production. The
General Plan seeks to preserve the character of the area by curtailing non-agricultural
land use and ensuring that residential development is compatible with surrounding
agricultural activities. In addition, the General Plan ensures that agricultural parcels are
maintained at a sufficient minimum parcel size so as to remain a farmable unit, which is
defined as the size of parcels a farmer would consider viable for leasing or purchasing
for different agricultural purposes. The Montezuma Hills agricultural region has a
minimum lot size of 160 acres.
Energy production within the Montezuma Hills is referenced in the Resources Chapter
of the General Plan. The General Plan identifies the Montezuma Hills south of State
Route 12 as the primary wind resource area in the County but does not further delineate
the boundaries of this area and incorporates by reference the wind resource maps
available through the California Energy Commission to define the areas most
appropriate for commercial wind development. The Energy Resources and
Conservation section of the Resources Chapter states “agricultural lands within the
county are particularly appropriate for wind harvesting as turbines generally do not
interfere with daily agricultural operations and can provide additional revenue on these
properties.” Therefore, wind harvesting is seen as a compatible use on agricultural
lands, and according to participating landowners, the additional revenue helps maintain
the viability of the agricultural operation on their property (Solano County 2008).
As stated in Chapter 4, Project Description, 16 of the 32 proposed Project parcels are
subject to Williamson Act contracts. The County adopted in 2008 new rules and
regulations governing agricultural preserves and land conservation contracts, which, in
part, clarified the compatibility of commercial wind development on lands under control
of the Williamson Act. According to these new rules, commercial wind turbine
generators are identified as a compatible Communications and Infrastructure land use
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on prime and non-prime agricultural lands. The lands within the Project area are nonprime agricultural lands.
The General Plan also proposes amending the Zoning Ordinance to address the siting
of commercial wind turbine installations. The following proposed standards are
applicable to the Project:


Include commercial wind turbine development as a permitted use in the
following zone districts: Exclusive Agricultural (A), Limited Agricultural (A-L),
Water-Dependent Industrial (r-WD), Limited Manufacturing (M-L), General
Manufacturing (M-G), and Watershed and Conservation (W).



Establish a procedure for plan check and testing of wind electric generators
prior to use permit or building permit approval. Certification of all detailed
plans for electrical systems, electrical substations, support towers, and
foundations by California licensed professional engineers shall be required.
Performance testing of wind turbine generators shall be required to ensure
against catastrophic failure.



Require a minimum setback of 1,000 feet or three times total turbine height,
whichever is greater, from a dwelling unit, residential building site, or land
zoned for residential uses. Require a minimum setback of three times total
turbine height from any zoning district (other than residential) which does not
allow wind turbines.



Require a minimum setback of three times total turbine height from any
property line, public roadway, transmission facility, or railroad. The minimum
setback may be waived in the case of wind farms located on adjacent parcels,
provided an agreement has been reached between the neighboring property
owners.



Require a quarter mile setback from the right-of-way of any scenic roadway.

Solano County Zoning Ordinance
Solano County Zoning Code Section 28.50 (b)(4) contains regulations for commercial
and noncommercial wind turbine generators, including the following:


Wind turbines shall be permitted in lands in zones designated A, A-L, P, C-H,
C-N, C-G, C-S, C-O, M-L, M-G, I-WD, W or MP districts, provided a use
permit is first secured for any wind turbine generator exceeding 100 feet (30.5
meters) in height or for any commercial wind turbine generator, except that
commercial wind turbine generators are prohibited in the R-R and MP
districts.



Wind turbines shall be set back a minimum of 1.25 the maximum height of the
turbine to the property line, and a minimum of 10 feet (3 meters) from any
other structure on the property. Setbacks determined by height may be
waived when appropriate easements are secured from adjacent property
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owners or other acceptable mitigation is approved by the County. For the
REpower MM92 2.0 MW turbine with the 78.5-meter (258-foot) hub height,
the total height of the turbine (with the blades extended in the 12 o’clock
position) would be 409 feet (125 meters). Therefore, the setback from the
property line would be 511.25 feet (155.83 meters).


Tower climbing apparatus and blade tips of the turbine shall be no closer than
15 feet (4.6 meters) from ground level unless enclosed by a 6-foot high fence.
The tower shall be posted at eye-level, warning of high voltage.



The turbine shall be filtered and/or shielded so as to prevent the emission of
radio frequency energy, which would cause interference with radio and/or
television broadcasting or reception. Alternate mitigation for such interference
may be approved for a commercial turbine.



The Applicant shall provide the manufacturer’s specifications, which certifies
that the turbine is equipped with a braking system, blade pitch control, and/or
other mechanisms for rotor control, and shall have both manual and
automatic overspeed controls.



Noise emitted from any turbine shall not exceed 50 decibels (A-weighted
sound level, or dBA) Community Noise Equivalent Level (CNEL) at any
property line abutting a residential zone or 60 dBA CNEL at any other
property lines (see Chapter 14 for definitions of noise specifications).



Brand names or advertising associated with a turbine installation shall not be
visible from any public access.



Liens, surety bonds, or other security may be required as part or condition of
any use permit to guarantee removal or dismantling of any abandoned
turbine.

As shown in Figure 13.1-1, the Project Area and adjacent areas are zoned as Exclusive
Agricultural (A-160). This zone allows for:


Exclusive Agricultural (A-160) Districts: Allows for agriculture and
agricultural-related support uses. Exclusive Agriculture is the largest single
zone district classification and the promotion and preservation of agriculture is
a vital interest to the County. Exclusive Agriculture (A) zoning is compatible
with commercial wind turbine development after issuance of a use permit.

Other zoning districts near Birds Landing include limited Residential Estate (R-E) and
Neighborhood Commercial (C-N). These zones allow for:


June 2010

Residential Estate (R-E) Districts: Designed to stabilize and protect the
residential characteristics of the district; it is intended for use for suburban
single-family homes and accessory buildings or functions. Wind turbine
development is not considered an allowable or conditional use. This zoning
designation is for a small area along Birds Landing Road.
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Neighborhood Commercial (C-N) Districts: Provides an area for a limited
number of small retail and service establishments for the nearby residential
neighborhoods. Wind turbine development is not considered an allowable or
conditional use. This zoning designation is for a small area along Birds
Landing Road.

Other zoning districts further from the Project area, west of Birds Landing, include
Limited Agricultural (A-L), Marsh Preservation (M-P), and Water Dependent Industrial (IWD). Zoning districts located east of the Project area, outside of Rio Vista, include Park
(P) and Exclusive Agricultural (A-20) and (A-80).
In addition to complying with the existing Zoning Regulations for commercial wind
energy development, the Project is designed to conform to a draft update to these
regulations, which is being prepared by the Department of Resource Management.
Solano County Airport Land Use Commission (ALUC)
The Project is subject to Solano County ALUC review as a “major land use action”
under Policies 1.5.3(a)(7) and 1.5.3(c) of the ALUC’s Airport Land Use Compatibility
Review Procedures (2002). These policies refer to ALUC review of objects, which
because of their height, require FAA review in accordance with Part 77 of the Federal
Aviation Regulations and, regardless of location, if they exceed 200 feet in height above
the surrounding ground level, respectively. The review considers the Project’s
compatibility with the applicable local Airport Land Use Compatibility Plan (ALUCP) and
general impacts on flight safety. Each of the Project wind turbines and meteorological
towers is taller than 200 feet, which necessitates ALUC review.
Travis Airport Land Use Compatibility Plan
The Travis Airport Land Use Compatibility Plan (Travis ALUCP) sets forth land use
compatibility policies applicable to future development in the vicinity of the base. These
policies provide the basis by which the Solano County ALUC can carry out its land use
development review responsibilities. The Travis ALUCP indicates that the surrounding
unincorporated areas of Solano County are mostly agricultural, which is generally
compatible with Travis Air Force Base operations.
To protect aviation patterns at Travis AFB, the AFB has designated compatibility zones
and height restriction boundaries around the base. As previously described, the western
portion of the Project area is located within the Travis AFB influence area, which
includes compatibility zones C and D. These zones are defined below (Solano County
ALUC 2002).
TAFB Compatibility Zone C: Zone C encompasses locations exposed to potential
noise in excess of approximately 60 decibels CNEL together with additional areas
occasionally affected by concentrated numbers of low-altitude (below 3,000 feet [914
meters] mean sea level) aircraft overflights. The boundaries are delineated so as to
follow section lines, other geographic features, and fixed offset distances from the
extended runway centerlines. Developed residential areas within existing city limits are
June 2010
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excluded. Children’s schools, libraries, and hospitals are prohibited. Flight hazards,
including glare, distracting lights, and sources of electrical interference with aircraft
communications or navigation, are prohibited.
TAFB Compatibility Zone D: Zone D includes all other locations beneath any of the
Travis Air Force Base airspace protection surfaces delineated in accordance with
Federal Aviation Regulations Part 77. Limitations on the height of structures are the only
compatibility factors within this zone, except that flight hazards as discussed above are
also prohibited.
The western area of the Project would also be located within the boundaries of the
“outer horizontal surface” of Travis AFB. The outer horizontal surface is a flat plane
fixed at 562 feet above sea level, measuring approximately 30,000 feet wide by 50,000
feet long in an oval shape centered around the Travis AFB property line. The maximum
height for all structures, including wind turbines, within the outer horizontal surface is
562 feet (171 meters) above mean sea level.
Rio Vista Airport Land Use Compatibility Plan
The Rio Vista Airport Land Use Compatibility Plan (Rio Vista ALUCP) sets forth land
use compatibility policies applicable to future development in the vicinity of the Airport.
These policies provide the basis by which the Solano County ALUC can carry out its
land use development review responsibilities. The Rio Vista ALUCP indicates that
unincorporated areas of Solano County surrounding the Airport are mostly agricultural,
with the exception of urban areas of the City of Rio Vista to the south, and this use is
generally compatible with Rio Vista Airport operations. The Rio Vista ALUCP also
specifies the various compatibility zones around the airport, and wind turbines proposed
for the Project would not be located within the airport’s compatibility zones (Solano
County ALUC 1988).
The City of Rio Vista prepared an Airport Master Plan Update for the Rio Vista
Municipal Airport (Master Plan Update) in 2007 (Rio Vista 2007). Based on the Master
Plan Update, the Solano County ALUC adopted a finding in support of amending the
Rio Vista ALUCP upon adoption of the Master Plan Update by the City of Rio Vista;
however, funding to implement the amendment is not currently available (Rio Vista
2007). Chapter 18, Transportation, contains discussion of the Project’s compatibility
with the Rio Vista ALUCP based on airport-related safety issues, pursuant to Public
Resources Code section 21096 and as prescribed in the Airport Land Use Planning
Handbook published by the California Department of Transportation’s Division of
Aeronautics. Chapter 18 also contains a discussion of the Project’s compatibility with
the Master Plan Update; however, the discussion is included for information purposes
only and is not required or otherwise included as part of the CEQA analysis.
Suisun Marsh Policies
The Solano County General Plan includes policies governing Suisun Marsh to protect
habitat and water quality in Suisun Marsh. As described in Chapter 12.0, Hydrology and
June 2010
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Water Quality, the Suisun Marsh policies in the General Plan address the requirements
of the Suisun Marsh Protection Plan and the Suisun Marsh Protection Act of 1977. The
policies require the County to preserve, and enhance wherever possible, critical
habitats, diversity, water quality, and compatible land uses. These regulations are
enforced by the San Francisco BCDC. In addition, the Suisun Resource Conservation
District (SRCD) is responsible for promoting conservation of the Suisun Marsh through
regulation and improvement of water management practices on private lands within the
marsh. The westernmost Project boundary would be located approximately 1.5 miles
away from the Suisun Marsh Secondary Management Area.
13.3

SIGNIFICANCE CRITERIA

The criteria listed below were considered in the evaluation of potential impacts on land
use and population during construction and operation. The Shiloh III Wind Energy
Project may be considered to have an impact on land use and population if it would:

13.4



Conflict with applicable regulations and plans of agency with jurisdiction in the
Project Area, including the Solano County General Plan, Suisun Marsh
Protection Plan, Travis AFB Land Use Compatibility Plan, and the Rio Vista
Municipal Airport Land Use Compatibility Plan;



Conflict with habitat or natural community conservation plan regulations;



Physically divide a piece of property or an area made up of similar or
dependent land uses, or an established community;



Induce substantial population growth in an area, either directly (by proposing
new homes or businesses) or indirectly (for example, through extension of
roads or other infrastructure; or



Displace substantial numbers of existing housing or numbers of people,
necessitating the construction of replacement housing elsewhere.

IMPACT ANALYSIS AND MITIGATION

Impact LU-1: Conflicts with Land Use Plans and Policies
The Project would be installed entirely on private land leased under long-term
agreements from approximately 20 private landowners, most of whom currently use
their property for wheat farming or sheep grazing. No public lands are included in the
Project area, but County roads cross the Project area. Easements may be required for
certain access roads or feeder collection lines. It is expected that even with the
installation of the Project facilities, existing agricultural and residential land use would
continue in the Project area. Therefore, the Project would not change the existing or
planned land use of properties in or adjacent to the Project.
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Commercial wind energy development is allowable in zone A-160, following issuance of
a use permit from Solano County. Therefore, the Project is compatible with the Zoning
Ordinance.
To aid in the discussion that follows, the turbine with a 78.5-meter hub height has a total
height of 409-feet and the turbine with a 68.5-meter hub height has a total height of
376.7-feet. Hub height and total height, the latter of which refers to the maximum
vertical reach of the turbine blades, are both measured from grade.
The Project has been designed according to the siting requirements laid out in both the
Solano County General Plan and Zoning Ordinance. Specifically, as proposed, the
Applicant has sited the turbines as follows:


At least three times (3x) total turbine height from any dwelling, equivalent to
1,227 feet for the turbines with a 78.5-meter hub height and 1,130 feet for the
turbines with a 68.5-meter hub height, except for six turbines, where a
setback waiver is proposed, as discussed further below;



Approximately 1.75 miles from the Western Railway Museum at the Rio Vista
junction;



At least 10 feet (3 meters) from any other structure on the property;



At least 672 feet (204.8 meters) from any public roadway for the 78.5 meter
turbines, and 632 feet (192.6 meters) for the 68.5 meter turbines, all of which
require a setback waiver, as this setback distance is less than three times
(3x) the total turbine height. This proposed setback distance is the maximum
blade-throw distance (including an additional safety factor) as discussed in
Chapter 17, Safety.



At least three times (3x) total turbine height from any property line, excepting,
approximately 21 turbines, for which a setback waiver is proposed, as
discussed below;



At least three times (3x) total turbine height from any transmission facility,
excepting 10 turbines, for which a setback waiver is proposed, as discussed
below;



At least a 0.25 miles (0.4 kilometers) setback of turbines and facilities from
SR 12, a County Scenic Roadway;



Turbine heights do not exceed 562 feet above mean sea level within the
Travis AFB “outer horizontal surface,” as required by the Travis Air Force
Base Land Use Compatibility Plan; and



Approximately 1.5 miles east of the Suisun Marsh Secondary Management
Area;



The three meteorological towers are sited at least 1.25 times (1.25x) the
tower height, equivalent to 315 feet (96 meters) from dwellings, property lines,
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public roads, and transmission facilities, based on established County
requirements.
In addition, Mitigation Measure BIO-5 requires setbacks and avoidance of habitat
associated with California tiger salamander and special status invertebrate species;
Mitigation Measure BIO-2a requires setbacks and avoidance of aquatic resources,
wetlands, and waters of the United States; Mitigation Measure BIO-4 establishes
sensitive plant exclusion areas; and Mitigation Measure BIO-6a and Mitigation
Measure BIO-6b require avoidance of avian nests and habitat avoidance for Western
burrowing owl. These biological resources mitigation measures would help reduce
conflicts with land managed for biological resources in the Project area.
Dwelling Unit Setbacks
As proposed, all but six turbines meet the General Plan setback requirement of three
times (3x) total turbine height, equivalent to 1,227 feet for the tower with a 78.5-meter
hub height and 1,130 feet for the tower with the 68.5-meter hub height, from dwelling
units. These six turbines are B18, C40, E19, E20, E7, and E8. The County has
historically allowed a reduced setback to dwellings, provided that a setback waiver is
secured from the affected landowner and that an alternative minimum setback
equivalent to maximum blade throw distance (plus added safety factor) is established.
A maximum blade throw distance has been established for the Project, as discussed
further below, under Public Road Setbacks, and as more thoroughly discussed in
Chapter 17, Safety, which is 672 feet for the 78.5-meter hub height turbine. As such, the
alternative minimum setback would be 672 feet for the 78.5-meter hub height turbine.
No reduced setback to a dwelling is proposed for any of the 68.5-meter hub height
turbines. Otherwise, the Applicant is proposing a greater setback than the alternative
minimum allowed.
The stated number of turbines involving a reduced setback to a dwelling unit is an
estimate only, based on the conceptual turbine locations proposed at the time of this
Draft EIR. As such, the quantity of turbines and specified setback distances may
increase or decrease slightly as a result of turbine micro-siting at the time of Project
construction, except that the distance will not be less than the referenced maximum
blade throw distance (plus added safety factor).
The potential for rotor and tower failure, particularly where a setback would be less than
three times the total turbine height from a dwelling, is potentially significant and, as
such, in addition to meeting or exceeding the alternative minimum setback of maximum
blade throw distance (plus added safety factor), equivalent to 672 feet, a setback waiver
is required.
Public Road Setbacks
Approximately 21 proposed turbine locations would not meet the General Plan setback
standard for public roads of three times (3x) the total turbine height. The General Plan
June 2010
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does allow this setback to be waived when a wind farm is located on adjacent parcels
and provided an agreement has been reached between the neighboring property
owners. This agreement is commonly referred to as a setback waiver.
When a waiver for a public road setback is proposed, the County requires an alternative
minimum setback to be provided equivalent to the maximum blade throw distance, plus
added safety factor, for the particular wind turbine. A Project-specific blade throw
distance was derived from the Applicant-prepared risk analysis by KPFF Consulting
Engineers (KPFF). The analysis recommended applying a multiplier of 1.2 to the
calculated blade throw distance when determining setbacks, to account for any
simplifications and uncertainties in the calculations, and to ensure that the suggested
setback is larger than the calculated maximum blade throw distance. The maximum
blade throw distance (plus added safety factor) calculated by KPFF for the Project is
672 feet for the 78.5-meter hub height turbine and 632 feet for the 68.5-meter hub
height turbine (KPFF 2010). All proposed wind turbines in the Project will meet or
exceed this alternative minimum recommended setback for public roads.
KPFF’s recommended setbacks are referred to as the hazard zone (KPFF 2010).
Maximum blade-throw distance, the associated hazard zone, and the potential hazards
of siting turbines from roads less than Solano County’s setback requirements are
discussed further in Chapter 17, Safety. As proposed by the Applicant, approximately
21 wind turbines and six County roads would be affected. The affected roads are Little
Honker Bay, Birds Landing, Currie, Azevedo, Emigh, and Montezuma Hills Roads. At
these road locations, land is used for agricultural purposes.
The potential for rotor and tower failure, particularly where a setback would be less than
three times the turbine height from a public road, is potentially significant and mitigation
such as a setback waiver and the alternative minimum setback of maximum blade throw
distance (plus added safety factor) are required.
The estimated number of turbines involving a reduced public road setback is intended
for general purposes only and is based on the conceptual turbine locations proposed at
the time of this Draft EIR. As such, the quantity of turbines and specified setback
distances may increase or decrease slightly as a result of turbine micro-siting at the
time of Project construction, except that the distance will not be less than the referenced
maximum blade throw distances (plus added safety factor).
Private Road Setbacks
Currently, there are no County requirements regarding turbine setbacks from private
roads. At least one private road, Amerada Road, is located within the Project area. The
Rosetta Gas facility is located on Amerada Road in close proximity to the Emigh Road
intersection. Due to the nature of the facility, hazardous cargo could be transported
along the private road in either direction. As proposed by the Applicant, approximately
four turbines are sited within three times the total turbine height setback standard which
is applied to public roads. Two of these turbines, E3 and E4, are sited less than the
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alternative minimum setback based on maximum blade throw distance (plus added
safety factor) of 672 feet for the 78.5-meter hub height turbine from the road.
The potential for rotor and tower failure, particularly where a setback from Amerada
Road would be less than maximum blade throw distance (plus added safety factor), is
potentially significant. As proposed, the two referenced turbines do not currently meet
this alternative minimum setback distance. Mitigation is required to ensure that the
turbines are re-sited with a minimum setback of maximum blade throw distance (plus
added safety factor).
Property Line Setbacks
The General Plan requires a turbine setback of three times (3x) the turbine height from
any property line. The County may allow a setback waiver where such a setback is not
met. When a setback waiver is proposed, the County requires an alternative minimum
setback equivalent to turbine blade length plus 5 feet (157 feet) for interior property lines
within the Project area, and turbine blade length plus 20 feet (172 feet) for exterior
property lines defining the Project boundaries, based on the zoning requirements for
accessory structures in the underlying Exclusive Agricultural (A) district. The alternative
minimum setback for an interior property line is subject to change based on California
Building Code requirements.
A reduced property line setback is proposed for approximately 21 turbines. The
proposed alternative minimum setbacks would range between approximately 165 feet
and 1,156 feet for interior property lines and 185 feet and 1,214 feet for exterior property
lines. As such, in all instances, the Project meets and often exceeds the alternative
minimum setbacks required by the County. The potential hazards of siting turbines with
a reduced setback from property lines are discussed further in Chapter 17, Safety.
The estimated number of turbines for a reduced property line setback is intended for
general purposes only and is based on the conceptual turbine locations proposed at the
time of this Draft EIR. As such, the quantity of turbines and specified setback distances
may increase or decrease slightly as a result of turbine micro-siting at the time of
Project construction, except that the setback distance will not be less than the County’s
alternative minimum requirements as previously referenced.
With the exception of three turbines, B18, C40, and E8, for which a reduced setback to
the adjacent property line is proposed, no other turbines would be located less than
three times (3x) the total turbine height to a dwelling or other sensitive residential land
use. Turbines B18, C40, and E8 are proposed with a setback waiver to meet or exceed
the alternative minimum required setback of maximum blade throw distance from a
dwelling. Prior to installation of turbines adjacent to property lines the Applicant would
be required to provide evidence to Solano County that the reduced setback is adequate
to protect the public from hazards due to operation of the affecting turbine.
The potential for rotor and tower failure, particularly where a setback would be less than
three times the turbine height from a property line, is potentially significant and
June 2010
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mitigation, such as a setback waiver including the alternative minimum setbacks, is
required. Otherwise, if parcels within the Project area are owned by the same parties, a
waiver would not be required.
Transmission Facility Setbacks
The General Plan requires a turbine setback of three times (3x) the total turbine height
from existing transmission facilities, which refers to aboveground electrical transmission
lines. A setback waiver is otherwise allowed. When a setback waiver is proposed, the
County has established an alternative minimum setback of maximum blade throw
distance (plus added safety factor), as previously discussed.
Of the three regional transmission lines that cross the Project area, the Applicant
proposes reduced turbine setbacks along the Pacific Gas & Electric (PG&E) Table
Mountain-Tesla 500-kilovolt (kV) transmission line, which runs northeast to southwest
through the Project area less than one-half mile west of Azevedo Road, and the Vaca
Dixon-Birds Landing 230-kV transmission line, which runs northwest to southeast in
close proximity to the western portion of the Project area. The reduced setbacks from
the PG&E Table Mountain-Tesla 500-kV transmission line involve nine turbines, all but
two of which (turbine C40 and C33), would meet or exceed maximum blade throw
distance to the transmission line easement. The reduced setback from the Vaca DixonBirds Landing 230-kV transmission line involves one turbine, A15, which exceeds
maximum blade throw distance to the transmission line easement.
The stated number of turbines involving a reduced transmission facility setback is an
estimate only, and is based on the conceptual turbine locations proposed at the time of
this Draft EIR. As such, the quantity of turbines and specified setback distances may
increase or decrease slightly as a result of turbine micro-siting at the time of Project
construction, except that the setback distance will not be less than the County’s
alternative minimum requirements, as previously referenced, for which mitigation is
provided in this Draft EIR.
For the two turbines that do not currently meet the maximum blade throw distance,
these will need to be relocated to an appropriate setback, for which a mitigation
measure is provided.
The potential for rotor and tower failure, particularly where a setback would be less than
three times the turbine height from a transmission facility, is potentially significant and
mitigation, such as a setback waiver including the alternative minimum setback of
maximum blade throw (plus added safety factor) distance is required. A lesser setback
may otherwise be allowed by the County, if written consent is received from the asset
owner, for which additional mitigation is provided.
Travis Air Force Base Airport Land Use Compatibility Plan (Travis ALUCP)
As previously stated, given that the Project wind turbines and met towers are taller than
200 feet and portions of the Project are located with the Travis AFB compatibility zones
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C and D, airspace review by the Solano County ALUC is required. This includes a
compatibility review for a determination of consistency with the Travis ALUCP.
As previously stated in Section 13.2.3, eight of the Project turbines located in the
western portion of the Project area, would be located within the boundaries of the “outer
horizontal surface” (a flat plane fixed at 562 feet above mean sea level) for Travis AFB.
Objects, including wind turbines, taller than 562 feet above mean sea level within the
boundaries of the “outer horizontal surface” are considered to be airfield obstructions
and would conflict with the Travis ALUCP.
As proposed, two turbines are located within Travis Compatibility Zone D, which
includes all other locations beneath any of the Travis Air Force Base airspace protection
surfaces delineated in accordance with Federal Aviation Regulations Part 77.
Limitations on the height of structures are the only compatibility factors within this zone,
except that flight hazards such as glare, distracting lights, and sources of electrical
interference with aircraft communications or navigation, are also prohibited. Likewise,
six turbines are located in Travis Compatibility Zone C, which prohibits the development
of Children’s schools, libraries, and hospitals. Flight hazards, discussed above, are also
prohibited. Therefore, wind energy development does not directly conflict with the land
use compatibility standards applied in Zone C and D.
To conform with the Travis ALUCP and the associated height restrictions, the Applicant
proposes a shorter turbine with a 68.5-meter hub height within the “outer horizontal
surface,” which would reduce the maximum height of the turbines to less than 562 feet
above mean sea level. The maximum height of the REpower MM92 2.0 MW turbine with
a 68.5-meter hub height is 376.7 feet (114.8 meters). Therefore, the Project would not
conflict with this height restriction.
If the Applicant revises the location and heights of proposed turbines, the Project could
conflict with the Travis ALUCP. This impact is potentially significant and mitigation is
required.
Rio Vista Airport Land Use Compatibility Plan (Rio Vista ALUCP)
The Rio Vista ALUCP policies are focused on land control to avoid incompatible uses
and to maintain safe densities and heights. The Rio Vista ALUCP states that the
“commission is only concerned with the safety, and overflight impacts and airspace
protection requirements of each airport,” and it specifies compatibility criteria and maps
for evaluation of compatibility of land uses proposed for development.
According to the Compatibility Map (Figure 16b) in the Rio Vista ALUCP, the Project’s
wind turbines and met towers, as currently proposed, would be located outside the
airport’s compatibility zones. However, the Rio Vista ALUCP, including the Solano
County ALUC Airport Land Use Compatibility Review Procedures (2002), provides that
the ALUC’s geographic area of concern encompasses all of Solano County for projects
with “a height which would require that notice be given to the [FAA] in accordance with
Part 77, Subpart B, of the Federal Aviation Regulations.” Accordingly, given the height
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of the proposed wind turbines and met towers, which exceed 200 feet, the Project is
within the ALUC’s geographic area of concern and is subject to ALUC review.
Rio Vista Municipal Airport Master Plan Update
In part, because of the close proximity of the Project to the Rio Vista Municipal Airport,
and to scope out any potential conflicts with any planned operational (non-flight safety)
changes at the airport, the Applicant’s aviation expert, JDA Aviation Technology
Solutions (JDA), assessed the interaction of the Project with the operations of the Rio
Vista Airport, as envisioned in the City of Rio Vista’s Airport Master Plan Update for the
Rio Vista Municipal Airport (2007). A summary of this assessment is provided in
Chapter 18, Transportation, notably not as a required part of the CEQA process, but at
the request of the Applicant, for information purposes only. A copy of JDA’s report is
included as Appendix I. An Airport Master Plan is not an applicable general plan,
specific plan, or regional plan for purposes of environmental impact assessment
according to CEQA Guidelines (Section 15125(d)).
FAA Review
The Applicant submitted FAA Form 7460-1 to the FAA for each of the Project turbines
on August 11, 2009, and for revised turbine locations on February 27, 2010, as
notification of the previous and currently proposed wind turbine and met tower locations,
respectively. While the FAA issued a Determination of No Hazard to Air Navigation for
each of the previously proposed wind turbine locations, a determination regarding the
revised turbine locations at the time of this Draft EIR remains pending. Regardless of
when the FAA completes its review of the revised turbine locations, a Determination of
No Hazard to Air Navigation from the FAA is required to ensure no adverse effects on
aeronautical operations (see Mitigation Measure TRA-5 in Chapter 18, Transportation).
Mitigation Measure LU-1: Public Road, Property Line, Residential, and
Transmission Facility Setback Waivers
To ensure that the Project is consistent with Solano County setback requirements, the
Applicant shall comply with the following measures:
a. The Project shall comply with the setback criteria prescribed in Mitigation
Measure SA-1b, which allows for certain reduced setbacks.
b. Where a turbine setback of less than three times the total turbine height from
a public road is proposed, prior to construction the Applicant shall submit to
the Department of Resource Management evidence that the affected turbines
meet or exceed the minimum setback requirement of 1.2 times the maximum
turbine blade throw distance as recommended by the hazards analysis report
(KPFF 2010) and approved by the Public Works Engineering Division. Such
evidence shall include, but not be limited to, certification of the elevation of
the turbine base and adjacent road.
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c. Where a turbine setback of less than three times the total turbine height
from an adjacent property line, other than a public road, is proposed, prior
to construction the Applicant shall:
i.

Submit to the Department of Resource Management evidence of the
following:
a) That no residence or other sensitive residential structure or use is
presently located within three times the turbine height from the
affected turbine, on either side of the property line;
b) That the minimum setback distance equivalent to one turbine blade
length plus 5 feet (unless otherwise required by California Building
Code) is provided for interior property lines within the Project area;
c) That the minimum setback distance equivalent to one turbine blade
length plus 20 feet is provided for exterior property lines defining
the Project boundary; and
d) That overall an adequate setback will be provided to avoid hazards
to the adjacent landowner, as determined by the County.

ii. If there is a residence or other sensitive residential structure or use
presently located within three times the turbine height from the affected
turbine, on either side of the property line, the minimum turbine
setback shall be 1.2 times the maximum turbine blade throw distance,
as recommended by the hazards analysis report (KPFF 2010).
d. Where a turbine setback of less than three times the total turbine height from
a residence is proposed, prior to construction the Applicant shall: submit to
the Department of Resource Management evidence that the affected turbines
meet or exceed the minimum setback requirement of 1.2 times the maximum
turbine blade throw distance as recommended by the hazards analysis report
(KPFF 2010).
e. Where a turbine setback of less than three times the total turbine height from
an aboveground electrical transmission facility or railroad is proposed, prior to
construction the Applicant shall submit to the Department of Resource
Management evidence that the affected turbines meet or exceed the
minimum setback requirement of 1.2 times the maximum turbine blade throw
distance as recommended by the hazards analysis report (KPFF 2010).
Alternatively, a lesser setback may be allowed by the Department of
Resource Management, based on the written consent of the asset owner.
f. Should an alternative turbine be used that is not adequately assessed in the
hazards analysis report (KPFF 2010), as determined by the County, any
required setback that is a function of maximum blade throw distance shall be
established based on the recommendations of a qualified professional
engineer for the turbine model and location, at the Applicant’s expense,
subject to approval of the Director of Resource Management.
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g. Prior to construction of the turbine foundation at locations where a reduced
setback is proposed, the Applicant shall furnish to the Department of
Resource Management a written waiver(s) from the affected adjacent
property owners consenting to the turbine(s) being installed with a reduced
setback on the abutting property. In the case of a reduced public road
setback, the adjacent property owner is the owner of property on the opposite
side of the road. The waiver shall be subject to County approval, be
irrevocable, and recorded with the Solano County Recorder prior to
installation of the affecting turbine.
With implementation of this mitigation measure, potential impacts from reduced
setbacks would be reduced to less than significant.
Impact LU-2: Physically Divide a Piece of Property or Established Community
There are several rural residences in and adjacent to the Project area, but the Project
would not be located near enough to a community to physically divide it or any property.
The Project does not physically divide a community or property; therefore, there is no
impact under this criterion.
Impact LU-3: Induce Substantial Population Growth in an Area, Either Directly or
Indirectly and/or Displace Substantial Numbers of Existing Housing or Numbers
of People
The Project would create approximately 80 to 300 short-term jobs for construction
workers during the construction phase. Local construction contractors and suppliers
would be used to the extent possible. It is expected that these employees either already
live near the Project or live in nearby cities and metropolitan areas and would commute
to work. Therefore, this temporary increase in persons working in Solano County would
not have a noticeable impact on population. Operation of the Project would require an
additional (approximate) six people. It is expected that these employees and their
families also either already live near the Project or live in nearby cities and metropolitan
areas and would commute to work at the existing Shiloh II Operations and Maintenance
Building, as is the case with the Shiloh II Wind project personnel who commute to the
same building. Therefore, the Project would not have a significant effect on population
in Solano County. Additionally, the Project would not require development of new
housing or impact existing housing.
This impact is less than significant, and therefore, mitigation is not required.

Impact LU-4: Inhibit Future Land Use of the Project Area
The Project is assumed to have a useful life of 30 years. After the useful life of the
Project, if the affected area were not decommissioned and properly restored, the
County may be burdened with an area for which they could not properly induce local or
regional planning efforts. Decommissioning of the Project would require removal of the
wind turbine nacelles, blades, towers, foundations, cables, and other facilities to a depth
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