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Chapter 1. Introduction
This document provides the results of an independent review conducted by a panel of scientists
of biological resource impacts and proposed mitigation for the Phase II Expansion of the Potrero
Hills Landfill (the proposed project). This section describes the administrative basis of the
review, background on panel establishment, and the goals and general methods employed for the
review.
The project and its features are described in a variety of documents, including the project
Environmental Impact Report (EIR; EDAW 2005) and Mitigation and Monitoring Plan
(Environmental Stewardship and Planning [ESP] and LSA Associates 2006). The project area
and its surrounding setting is depicted in Figure 1-1. The project footprint and proposed
mitigation areas and project features are shown in Figure 1-2.

BACKGROUND
The California State Legislature passed the Suisun Marsh Preservation Act in 1977 to preserve
and enhance the quality and diversity of marsh habitats and to ensure the retention of upland
areas adjacent to the marsh in uses compatible with its protection. The preservation act gave
formal legal authority to the policies and programs of the Suisun Marsh Protection Plan
developed by San Francisco Bay Conservation and Development Commission (BCDC or the
Commission). The protection plan regulates activities within a primary management area
(wetlands) and a secondary management area (uplands adjacent to the primary management area
that serve as a buffer between the marsh and adjacent lands). Development within the primary
management area requires a marsh permit directly from BCDC.
The Suisun Marsh Preservation Act grants direct permit authority to BCDC over the primary
management area of the Suisun Marsh. The Act also required local agencies to develop local
protection programs (LPPs) to bring county policies and ordinances into conformity with the
preservation act and the protection plan. Marsh development permits for development in the
secondary management area are issued by Solano County (County). Granting of the permits by
the County can be appealed to BCDC if the decision appears to be inconsistent with the LPP, the
Suisun Marsh Preservation Act, or the Suisun Marsh Protection Plan.
The project site lies within the eastern edge of the secondary management area. Therefore,
Solano County has the authority to issue the marsh development permit. A Draft EIR for the
project was issued by the County in November 2003 (EDAW 2003) to comply with the
California Environmental Quality Act (CEQA). The Final EIR (EDAW 2005) was certified by
the Solano County Board of Supervisors on September 19, 2005.
On September 13, 2005, Solano County modified Marsh Development Permit No. MD 88-09 to
authorize expansion of the existing 320-acre Potrero Hills Landfill (Landfill) onto an adjacent
260-acre parcel (referred to in this report as the “Phase II expansion area”) and changes in
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Landfill operations. BCDC received 10 appeals of this County action. The Suisun Marsh
Preservation Act provides that, when BCDC receives appeals on a project, it must first determine
whether the appeals raise a substantial issue as to the conformity of the proposed project with the
Suisun Marsh Preservation Act, the Suisun Marsh Protection Plan, and the Solano County
component of the Suisun Marsh LPP. Unless the Commission determines that the County’s
action does not raise a substantial conformity issue, the Commission must hold a hearing on the
project.
On December 1, 2005, the Commission determined that appeals of the Solano County’s Marsh
Development Permit No. MD 88-09 raised substantial issues regarding compliance of the
proposed project with the laws and policies that govern development in the Suisun Marsh.
Therefore, the Commission will hold a hearing on the project and determine whether a permit
can be issued. The Commission determined that, before it considers the project, additional
information was needed on the potential impacts of the proposed project and on the effectiveness
and scope of the proposed mitigation.
BCDC established an independent science panel to assist the Commission in evaluating whether
the proposed project complies with the relevant Solano County LPP policies. The panelists were
charged with analyzing the potential environmental impacts of the proposed expansion on habitat
and associated wildlife at the project site, and with reviewing the appropriateness and adequacy
of the proposed mitigation. This report presents their analyses and conclusions, which will be
used by Commission staff during review of the project.

GOALS OF THE REVIEW
BCDC approved the goals and general approach for the review on February 16, 2006. The scope
of the review called for an independent scientific review of the biological impacts associated
with the proposed project and the adequacy of proposed mitigation measures. The approved
scope is included as Appendix A. Specified goals of the review were to:
•

Evaluate the potential adverse impacts of the proposed project;

•

Evaluate proposed mitigation for impacts to the environment, habitats, and species;

•

Prepare a written report that summarizes the individual panel members’ conclusions;

•

Meet with the Commission and Landfill staff to discuss the evaluations and report;

•

Address questions posed by Commission and Landfill staff by supplementing the
report; and

•

Attend the public hearing held by the Commission for the proposed project and be
available to answer questions.
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This written assessment is one of several means to aid BCDC staff and the Commission in
evaluating whether the proposed project complies with the relevant Solano County LPP policies
and meets the standards for approval of a BCDC marsh development permit.

METHODS
This section describes the general methods for defining the scope for the reviews, selecting
reviewers, and the general procedures by which reviews were conducted and compiled. More
specific information regarding the methodologies used by each reviewer is presented as a
separate section in the subsequent resource chapters.

Review Organization and Staffing
BCDC developed and approved a scope for the scientific review that defined the review process
and schedule (Appendix A). Commission staff identified four key biological resource areas for
independent review: botanical and wetland resources, land and habitat management, California
tiger salamander, and birds. The Commission staff and Landfill representative, Steve Peterson of
Environmental Stewardship and Planning (ESP), agreed to hire Dan Airola of Airola
Environmental Consulting (AEC) to serve as the Technical Manager for the scientific review
process. Mr. Airola’s role was limited to administering and managing the review process and
editing and compiling the report; his technical involvement was limited to peer discussions and
review of panelist’s reports to clarify issues, analysis, and presentation of results.
Candidate reviewers were identified by Jenn Feinberg (BCDC Project Manager), Steve Peterson,
and Dan Airola. Ms. Feinberg reviewed qualifications of potential reviewers, discussed them
with Mr. Peterson and Mr. Airola, and then contacted qualified reviewers to determine interest
and availability. Ms. Feinberg then selected the following reviewers for the key biological areas:
•

Ayzik Solomeshch – Botanical and Wetland Resources (Chapter 2 of this report),

•

Pam Muick – Vegetation Resources and Grazing Management (Chapter 3 of this
report),

•

H. Bradley Shaffer – California Tiger Salamander (Chapter 4 of this report), and

•

W. David Shuford – Birds (Chapter 5 of this report).

Subsequent to the original selection, Dr. Shaffer recruited the assistance of Chris Searcy, a
graduate student at UCD to assist as a collaborator in evaluating impacts to the Tiger
Salamander.

Guidance for Panelists
Reviewers were directed to conduct an independent evaluation of project impacts and the
proposed mitigation program. The review was not intended to be bounded by legal
determinations of CEQA or other laws and regulations. It also was not intended to evaluate the
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specific determinations of the Project EIR. Rather, it was intended to provide an independent
evaluation of potential biological resource impacts and the adequacy of proposed mitigation.
Panelists were given guidance regarding the general scope and content of their reviews.
Objectives of the individual reports were to:
•

Characterize resources (within each expert’s purview) at the site,

•

Evaluate effects of the proposed project,

•

Evaluate the proposed mitigation program,

•

Identify potential modifications or implementation measures for incorporation into
the landfill expansion, and

•

Identify potential modification to the mitigation program to more effectively mitigate
potential effects of the project.

Documents Reviewed
The Landfill provided copies of relevant documents that would serve as references for
identifying potential impacts and the scope of the proposed mitigation program. These
documents, listed in Chapter 6, included the Draft EIR for the project (EDAW 2003), which is
referred to in this report as the “Project EIR”; the Mitigation and Monitoring Plan (MMP) (ESP
and LSA Associates 2006); and the Mitigation Site Grazing Management Plan (LSA Associates
2006), which was subsequently revised as noted below. The Landfill also provided the wetland
delineations conducted for the project site, the adjacent Eastern Valley property, and the
proposed mitigation properties: Southern Hills, Eastern Valley, Griffith Ranch, and Director’s
Guild (LSA Associates 2001, 2003, 2004). BCDC provided additional background
documentation (DFG 1975).

Preparation of Draft Reviews
An initial site reconnaissance was conducted on May 23, 2006, when all panel members (and
AEC, ESP, and BCDC staff) visited the existing landfill, proposed expansion area, and all
mitigation areas. Individual panelists were given full access to conduct additional field surveys
in 2006, which are described in individual report chapters. Following 2006 field surveys and
initial analysis of impacts and mitigation, panel members met with BCDC staff on July 20, 2006
to report on and exchange information about their findings and to identify any additional
information needed from the Landfill. Panel members then prepared draft versions of their
reports, which were reviewed and edited by the Technical Manager, revised by panelists, and
submitted to BCDC on August 28, 2006.
During preparation of the draft reports, panelists maintained ongoing communication with the
Technical Manager and with BCDC and ESP, as needed, to obtain information on which to base
the analysis. Although the panel members and Technical Manager agreed that the information
provided was largely sufficient to conduct the evaluation, some requested information could not
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be provided by ESP or the Landfill within the timeframe of the review for completion of the
draft report.

Preparation of Final Reviews
Following delivery of the Draft Review Report, BCDC and the Landfill provided review
comments and additional information for consideration by the panelists. Comment letters from
BCDC and the Landfill are included in Appendices B1 and B2, respectively. The Landfill
provided formal comments on all chapters except Chapter 4, for which only informal comments
were made (i.e., via several e-mails). Although these informal comments are not included in this
report and formal responses to the comments were not prepared, the comments were considered
in revising Chapter 4.
Most of BCDC’s comments addressed the adequacy of the information for the review and
requested some clarification of recommendations. The Landfill’s comments included additional
clarifications as well as challenges to some of the methodologies, conclusions, and
recommendations of the reviews. In response to the draft reviews, the Landfill modified some
aspects of the project and clarified others. Information provided by the Landfill, in addition to
their comment letter, included:
•

Clarification of the landfill size and configuration,

•

A description of modification of the project that relocated the power plant to within the
footprint of the existing Landfill (and thus away from its previously proposed site on the
Griffith Ranch property), and

•

Revision of the Potrero Hills Mitigation Site Grazing Management Plan (Grazing
Management Plan) (LSA Associates 2006) by broadening its scope and re-characterizing
it as the Potrero Hills Landfill Grassland Management Plan for Mitigation Areas
(Grassland Management Plan) (LSA Associates and ESP 2007).

Panelists were directed to provide separate responses to BCDC’s comments, which are included
in Appendix C (except for Chapter 4, for which no responses to comments were prepared).
Panelists were instructed to review the Landfill’s comments and to make their own decisions
about whether to incorporate suggestions and information into this final review report. The
Technical Manager and BCDC staff Project Manager reviewed comments from the Landfill and
identified key comments that warranted a formal response from review panelists regarding their
treatment of the comment (Appendix B1). The panelists’ responses are included in Appendix D.
Panelists then revised their reports based on the comments and new information provided. The
revised reports and responses to comments were reviewed and assembled by the Technical
Manager and delivered to BCDC as this final review report.
Subsequent to the delivery of the analyses of the proposed project by the panelists (and
presumably partly as a result of comments by panelists), the Landfill has verbally committed to
relocate the proposed sedimentation basin to an area within the Spring Branch Creek watershed
(S. Peterson, pers. comm.). Therefore, panelists’ comments refer to the previous (and still
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formally proposed) sedimentation basin site, which is tributary to the Griffith Ranch and
Director’s Guild mitigation properties.
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Chapter 2. Botanical Resources
Review Conducted by:
Ayzik Solomeshch, Ph.D., D.Sc.
Vegetation Ecologist
University of California
Department of Plant Sciences
One Shields Avenue
Davis, CA 95616
(530) 754-7219

SUMMARY
I reviewed the impacts of the Phase II expansion project and the proposed mitigation for flora
and plant communities of the Landfill area. The primary effect of Landfill expansion on
vegetation is the permanent loss of approximately 178 acres of grassland habitat and
approximately 3 acres of wetlands. The Phase II expansion area provides habitat for 68 native
and 80 non-native plant species; however, non-natives greatly predominate in percent cover.
Half of the native species are perennials, indicating favorable habitat conditions. Despite the
greater area of affected upland habitats, other than land acquisition, mitigation measures in the
Project EIR and MMP focus almost entirely on compensation for impacts to wetlands and
wildlife habitats. My analysis demonstrates the following key points:
Richness of native species at the Phase II expansion area is high in comparison with other
parcels. The loss of 178 acres of grassland habitat should be considered permanent; the
grassland that would be re-established on the landfill surface when the cells are closed would be
different from that lost because the geological substrata, topography, and hydrology would be
different. I developed recommendations describing how this loss might be compensated and a
new numerical measure of the adequacy of mitigation.
Stock ponds in the project area are dominated by non-native species and do not support vernal
pool species. No mitigation for impacts on stock pond flora or vegetation is necessary.
However, the loss of stock pond habitats in the Phase II expansion area warrants mitigation for
the loss of hydrological functions and wildlife values.
The MMP should elaborate on the target ecosystems toward which the management is oriented
and should broaden its consideration of potential and desirable vegetation conditions. Beyond
management of existing vegetation resources, mitigation should consider restoration of native
plant communities and re-introduction of species documented to have occurred in the area.
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INTRODUCTION
According to the EIR and MMP, Phase II of the Landfill expansion encompasses 241.9 acres of
land and will affect 2.42 acres of Section 404 jurisdictional wetlands and other waters of the
United States, 0.076 acre of isolated waters of the state, and 0.61 acre of pond habitat. The vast
majority of affected land (238.8 acres) is upland grassland. The Landfill comment letter
Appendix B2) states that “PHLF carefully reconsidered the size of the project’s footprint and has
determined that the actual impact area will be reduced from 238 acres to 179 acres; the proposed
project would include a 136.9-acre landfill footprint, a permanent road area of 26.3-acres, a 6acre sedimentation basin located north of the valley area, a 9.5-acre power station area”
(memorandum: page 7; 1st paragraph). I received clarification from the Technical Manager Dan
Airola that the footprint for the landfill and associated facilities did not change but that the
acreage amount (179 acres) was correct for this footprint. Subsequently, the power plant was
moved from its proposed site to within the Phase 1 footprint.
Negative impacts to these habitats and resources will be mitigated according to the criteria
established in the Project EIR and by permit requirements of BCDC, the U.S. Army Corps of
Engineers, U.S. Fish and Wildlife Service (USFWS), and California Department of Fish and
Game (DFG).
The purposes of this review are to:
•

Identify specific issues related to the impacts of the proposed Landfill expansion on
grassland and wetland vegetation,

•

Evaluate the effectiveness of proposed mitigation activities, and

•

Develop recommendations on potential changes to the project or mitigation measures
that could reduce the impact of the landfill expansion on the site’s natural resources.

METHODS
I reviewed the project description and biological survey results, and the impacts and mitigation
sections of the Project EIR; the MMP; the Grassland Management Plan; and other information
provided by the applicant and BCDC staff. In addition, I reviewed the existing information/
literature on vernal pool and grassland ecology and habitat creation, restoration, and mitigation
as it relates to Potrero Hills (and other sites with similar habitats in northern California). I also
reviewed the relevant portions of DFG’s Fish and Wildlife Element of the Suisun Marsh
Protection Plan’s background report (DFG 1975).
My field work included a visit to the proposed expansion area and the mitigation sites to obtain a
better understanding of the areas impacted by the project. Limited field surveys of vernal pool,
stock pond, and grassland flora and vegetation were conducted to verify the results of previous
fieldwork detailing the floristic composition of grasslands and ephemeral wetlands, and to
evaluate the effectiveness of proposed mitigation measures. Field observations of flora and
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vegetation on the Landfill expansion area and parcels proposed for mitigation were conducted
during three surveys on May 23 and 26, and July 11, 2006.

Grassland Characterization
As verification of previous surveys, I sampled two grassland plots 10 x 10 meters (m) each were
sampled on the Phase II expansion land. Plots were placed on visually homogeneous and not
obviously disturbed vegetation stands. A list of species and their percent cover were recorded at
each plot. Additional data taken for each plot included Global Positioning System coordinates;
elevation; cover of herbs, litter, and bare soil; and average and maximum height of herbs.
Herbarium collections were taken for identification when necessary.
Species were categorized by origin and growth form (native perennial grasses, native legumes,
other native forbs, exotic annual grasses, exotic legumes, and exotic forbs). Nomenclature of
vascular plants follows Hickman (1993). Species richness and percent cover were calculated for
each of these groups. Similar data were collected at stock ponds 1, 3, 5, and 7 (see pond
numbers and locations in the MMP), grasslands and meadow (one plot each) located in the
Southern Hills parcel, and 10 plots of vernal pool vegetation at the Director’s Guild parcel. I
used this information to evaluate and compare floristic and ecological data for the areas to be
affected by the proposed Landfill expansion, the proposed mitigation sites, and other comparable
areas of northern California.

Stock Pond Surveys
To verify previous floristic surveys of stock ponds reporting the absence of vernal pool species, I
conducted additional floristic surveys. Flora and vegetation of the largest stock ponds (1, 3, 5,
and 7) were surveyed in spring and summer 2006. Pools were visited on May 23 and 26, and
were sampled on July 11, 2006.

IMPACT EVALUATION
Characterization of Plant Conditions
A botanical survey of the study area was conducted by LSA Associates and Jane Valerian
Environmental Consulting (JVEC) in June 1998, July 2003, and spring and summer 2001 and
2004. The results of these surveys are reported in the Project EIR, Special-Status Plants and
Sensitive Communities/Habitats Survey (ESP 2002), and MMP. Phase II of the landfill
expansion area (Figure 2-1) provides habitat for 148 species of plants (including subspecies and
varieties), among which 68 (46 percent) are natives and 80 (54 percent) are introduced
(Figure 2-2). Half of the native species are perennials, and half are annuals. The high
percentage of native perennial species indicates relatively favorable habitat conditions. It is
likely that, prior to conversion to annual exotic grassland, native perennials were a more
important component of the vegetative cover. Non-native annuals now predominate on the
Phase II area (Figure 2-2).
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Figure 2-1. Views of Upland Grasslands at the Phase II Expansion Area
Note: Photo taken May 5, 2006.
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Figure 2-2. Number of Native and Introduced Annual
and Perennial Species within the Potrero Hills
Landfill Phase II Expansion Area
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Figure 2-3. Total Number of Vascular Plant Species
within the Potrero Hills Landfill Phase II Expansion
Area and Proposed Mitigation Properties
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Figure 2-4. Number of Native and Introduced Species
in the Potrero Hills Landfill Phase II Expansion Area
and Proposed Mitigation Properties
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Figure 2-5. Percentage of Native and Introduced Species
in the Potrero Hills Landfill Phase II Expansion Area
and Proposed Mitigation Properties

The total number of species at the Landfill expansion area is higher than at three other areas
proposed for mitigation purposes. Only the Southern Hills parcel contains more species than the
Phase II area (Figure 2-3). As shown in Figure 2-4, the number of native species on the Phase II
area (68) is considerably higher than those found on the Griffith Ranch (26) and Eastern Valley
(35) parcels, and almost as high as at the Director’s Guild parcel (73). The Southern Hills parcel
contains the highest number of natives (83 species).
Figure 2-5 shows the percentage of native and introduced species in all parcels of the Landfill.
The highest percentage of native species was found in the Director’s Guild (54 percent) and
Southern Hills (51 percent) parcels, where native species are more numerous than exotics. The
percentage of introduced species on the Phase II, Eastern Valley, and Griffith parcels was
46 percent, 41 percent, and 34 percent, respectively, indicating a gradient of anthropogenic
transformation of flora on these parcels.
Based on my recent studies of grasslands in protected areas elsewhere in Yolo, Solano, and
Sacramento Counties (Solomeshch unpublished data), the grasslands at the Phase II area contain
a higher percentage of exotic species and therefore can be considered as highly affected
(Figure 2-6A). However, the total number of native species at the Phase II area is higher than in
all other sites (Figure 2-6B). The higher number of natives at the Phase II area is difficult to
interpret. It is partly a result of the inclusion of both grassland and non-grassland species in the
Phase II species list, while in other areas only flora of pure grassland stands was sampled.
Consequently, the percentage of native and invasive species (Figure 2-6A) provides a better
estimate of the degree of anthropogenic transformation of these local floras. Nonetheless, the
total number of native species on Phase II expansion land is high (Figure 2-6B).
The two grassland plots 100 m2 each sampled on the Phase II expansion land consisted of 22 and
16 species. Total plant cover was 60 percent and 90 percent. Cover of native species was
estimated at 8 percent and 18 percent. Dominant exotics were Lolium multiflorum, Bromus
hordeaceus, Vulpia bromoides, Hordeum marinum ssp. gussoneanum, Centaurea calcitrapa,
C. solstitialis, Trifolium dubium, Taeniatherum caput-medusae, Bellardia trixago, and Rumex
pulcher. The most common native species were Hemizonia congesta ssp. luzulifolia, Juncus
bufonius, Eremocarpus setigerus, Castilleja attenuate, and Psilocarphus oregonus (Figure 2-7).

Grassland Habitat Losses
Landfill expansion will result in the loss of 179 acres of grasslands. Vegetation sampling during
spring and summer 2006 showed that cover of native species in grasslands of the Phase II
expansion area varies from 8 to 20 percent. If the average cover of natives is 14 percent, the loss
of this grassland will be equivalent to the loss of 25 acres of area covered by pure stands of
native species. Re-establishment of vegetation on the Landfill surface after cells are closed is
essential to control erosion and to prevent potential negative impacts of the Landfill on the
surrounding landscape, especially on Suisun Marsh. However, no evidence has been provided to
support the conclusion that the re-vegetated surface of the Landfill will provide habitat of equal
value to the areas that will be lost. Additionally, the MMP does not contain specific descriptions
of the kind of re-vegetation that will be performed on the closed landfill cells. Even if revegetation efforts are successful, the habitat will have different geology, hydrology, and soils.
My observations from other landfills indicate that non-native rather than native species tend to
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Figure 2-6. Comparison of Flora in the Potrero Hills Landfill
Phase II Expansion Area with Flora at Five Protected
Grassland Areas within Solano and Nearby Counties
Notes:
(A) Percentage of native and invasive species.
(B) Total number of native species. Study sites:
1 – Potrero Hills Landfill Phase II expansion area.
2 – Phoenix Park (Sacramento County)
3 – Wilcox Ranch (Solano County)
4 – Gridley Ranch – hillock tops (Solano County)
5 – Glide Ranch at Yolo Bypass (Yolo County)
6 – Gridley Ranch – hillock slopes (Solano County)
Photos were taken July 11, 2006.
Source: Solomenshch unpublished data.

Figure 2-7. Annual Grassland in the Potrero Hills Landfill
Phase II Expansion Area
Notes:
Cover of herbs varies from 60 to 90 percent. Dominant exotics are Lolium multiflorum, Bromus hordeaceus, Vulpia bromoides, Hordeum marinum ssp.
gussoneanum, Centaurea calcitrapa, C. solstitialis, Trifolium dubium, Taeniatherum caput-medusae, Bellardia trixago, and Rumex pulcher.
Cover of natives varies from 8 to 18 percent. The most common native species are Hemizonia congesta ssp. luzulifolia, Juncus bufonius, Eremocarpus
setigerus, Castilleja attenuate, and Psilocarphus oregonus.
GPS 10S 0590668 UTM 4229702: Photo was taken July 11, 2006.

re-establish on re-vegetated landfill surfaces. Consequently, the loss of natural habitat should be
considered permanent. This loss should be compensated by increasing the native species cover
on other parcels (see “Mitigation Evaluation and Recommendations” below).
Impacts to Special-Status Plant Species
The Phase II expansion area provides habitat for two sensitive plant species: San Joaquin
saltbush (Atriplex joaquiniana – California Native Plant Society [CNPS] List 1B) and
crownscale (Atriplex coronata var. coronata - CNPS List 4). Atriplex joaquiniana was found on
the Phase II area in June 1998, and Atriplex coronata var. coronata was found during a survey in
2001. Neither species was found during the 2003 botanical survey. Regarding Atriplex
joaquiniana, the Project EIR states on page 4.2-18: “Because this plant has not been identified
on the site since 1998, it is assumed to no longer be present. Therefore, the proposed project is
assumed to have no impact on special-status plant species.” It also was assumed that the absence
of A. coronata var. coronata during 2003 and the small size of the population found during the
2001survey likely indicated an insufficient population size to maintain its viability (Project EIR,
Appendix B, page 1). It was concluded that “No mitigation is necessary for this impact” for
direct impacts or the loss of habitat for these two sensitive species (Project EIR, page 4.2-18).
Both of these sensitive species are annual forbs that survive unfavorable environmental
conditions by remaining dormant in the seed bank and do not necessarily germinate every
growing season. Small populations or the absence of these species might indicate unfavorable
conditions for the particular year in which surveys were conducted. Likewise, the fact that these
species are present in some years indicates that Phase II contains habitats appropriate for these
two special-status species. The loss of these habitats would be considered a significant impact
that should be mitigated.
The Landfill comment letter (Appendix B2, page 4: paragraph 7) states that “Regardless of the
conclusions of the EIR, the Potrero Hills Landfill proposes to amend the proposed Mitigation
Plan to include two mitigation measures that address these Atriplex issues.” I strongly support
this decision. At the same time, a specific protocol for implementing these mitigation measures
must be developed. Description of the mitigation for two sensitive species takes only 12 lines on
pages 4 and 5 of the comment letter, and it is not clear how the mitigation will be performed. I
have two suggestions: First, the fact that two sensitive Atriplex species do not occur on the
Southern Hills parcel might indicate that habitat conditions are not favorable for them. If so,
plants transplanted from the populations at the Phase II expansion area will not re-establish, and
these populations will be lost. I recommend considering an analysis of soil chemistry when
choosing appropriate sites for transplanting and to transplant these species to several sites in
order to increase the probability of success. Second, if it is not possible to collect seeds from the
populations that had been last seen on the Phase II expansion area in 1998 and 2001, seeds of
these species from another nearby location should be used for mitigation.

Impacts of Landfill Expansion on Stock Pond Flora
Seven stock ponds on the Landfill lands were created by ranchers over the years to facilitate
grazing management of the area. The locations of these ponds are shown in Exhibit 4.2-1 of the
Project EIR and in Figure 7 of the MMP. The berm of one of these ponds (pond 4) was removed
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in 2000, and this pond no longer exists. Currently, only six stock ponds are present. Ponds 1
and 5 are located within the boundaries of the Phase II expansion area. Ponds 2, 3, and 6 are
located outside of the expansion area but within the same valley and close to the eastern end
border of the Phase II expansion area. Pond 7, which is the largest one, is located at the Southern
Hills mitigation area. Although artificially created, stock ponds are ephemeral wetlands and
provide habitats for plants and wildlife.
Two animal species typical of vernal pool habitats, California linderiella (Linderiella
occidentalis) and California tiger salamander (Ambystoma californiense), are known to occur in
stock ponds at the Landfill (Project EIR, Chapter 4.2). Vegetation studies of stock pond habitats
conducted by LSA and JVEC (ESP 2002, Valerius 2003), however, did not report the presence
of any special-status plant species nor of any common vernal pools species. To understand the
reason for the presence of vernal pool wildlife species and the absence of plant species, I
conducted additional floristic surveys in spring and summer 2006 (see “Methods”).
Stock pond 1 (Figure 2-8) is located within the boundaries of the Phase II expansion area in its
northern part. The pond was flooded from May through July. No vegetation was observed in the
water. The dry edge of the stock pond was mostly covered by bare ground. In total, nine species
were found on the pool edge—four natives (Salix laevigata, Juncus bufonius, Cyperus
eragrostis, and Eleocharis macrostachya) and five exotics (Cynodon dactilon, Hordeum
marinum ssp. gussoneanum, Polygonum monspeliense, Lolium multiflorim, and Lythrum
hyssopifolium). Only willow (S. laevigata) was abundant, while all the others were supported
with very low percent cover. No vernal pool endemics were present.
Stock pond 3 (Figure 2-9) is located east of the Phase II expansion area in the Eastern Valley,
close to the eastern boundary of the Phase II expansion area. Fifteen species were found on the
pool edge, of which three were native (Hemizonia congesta ssp. luzulifolia, Eremocarpus
setigerus, and Malvella leprosa). Pond 3 does not maintain water as long as other ponds; it was
completely dry at the time vegetation was sampled on July 11. Plants do not grow in the pond
center. Exotic species (i.e., Xanthium spinosum, X. strumarium, Polypogon
monspeliensis,Lolium multiflorum, Crypsis schoenoides, and Convolvulus arvensis) were present
on the pond edge. None of these 15 species is a vernal pool species or wetland indicator.
Stock pond 5 (Figure 2-10) is located within the boundaries of the Phase II expansion area on its
southeastern end. The area around the pond is heavily disturbed by cattle. Eight species were
found on the pond edges, among which only one (Malvella leprosa) was native. Exotic plants
were represented by Xanthium spinosum, Polypogon monspeliensis, Lolium multiflorum,
Centaurea calcitrapa, Trifolium fragiferum, Crypsis schoenoides, and Lactuca saligna. Plant
species typical of vernal pool habitats were not found.
Stock pond 7 (Figures 2-ll and 2-12) is located outside the expansion area on the Southern Hills
parcel. This pond is the largest of all ponds within the Phase II expansion area and proposed
mitigation lands. Nineteen species of vascular plants were found on the pond edge and in the
water. Six species were native, including five typical vernal pool species (Eleocharis
macrostachya, Eryngium vaseyi, Plagiobothrys stipitatus ssp. micranths, Elatine californica,
and Juncus bufonius). All of these species were present in low abundance, and only common
spikerush (E. macrostachya) was abundant in the water. Exotics species spiny cocklebur
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Figure 2-8. Stock Pond 1

Notes:
(A) Most of the pond area was flooded.
(B) The dry edge of the stock pond was mostly covered by bare ground. Nine species were found
on the pool edge: four natives (Salix laevigata, Juncus bufonius, Cyperus eragrostis,
Eleocharis macrostachya) and five exotics (Cynodon dactilon, Hordeum marinum ssp.
gussoneanum, Polygonum monspeliense, Lolium multiflorim, Lythrum hyssopifolium). Only
willow (S. laevigata) was abundant, while all the others were present with very low cover.
Vernal pool endemics were not present.
GPS 10S 0590341 UTM 4229997: Photos were taken July 11, 2006.
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Figure 2-10. Stock Pond 5

Notes:
(A) The area around the pond is heavily affected by cattle. Eight species were found on the pool edge, of which
only one (Malvella leprosa) was native.
(B) Exotic plant spiny cocklebur (Xanthium spinosum) was abundant on the pond edge.
(C) Patch of Polypogon monspeliensis, Trifolium fragiferum, and Malvella leprosa on the pond edge. No typical
vernal pool plant species were found.
GPS 10S 0591094 UTM 4229182: Photos were taken July 11, 2006.

Figure 2-11. Stock Pond 7
Notes: Stock pond 7 on the Southern Hills mitigation property is the largest pond in the Potrero Hills Landfill Phase II expansion area.
GPS 10S 0591679 UTM 4228712: Photo was taken July 11, 2006.
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Figure 2-12. Stock Pond 7

Notes:
Nineteen species of vascular plants were found on the pond edge and in the water. Exotics species spiny cocklebur
(Xanthium spinosum) and swamp grass (Crypsis schoenoides) were the most abundant. Six of nineteen species were
native, of which five were typical vernal pool species (Eleocharis macrostachya, Eryngium vaseyi, Plagiobothrys
stipitatus ssp. micranths, Elatine californica, and Juncus bufonius). Among them, only Eleocharis macrostachya was
common, while all others were rare.
(A) Exotic plant spiny cocklebur (Xanthium spinosum) was abundant on the pond edge.
(B) The native perennial species common spikerush (Eleocharis macrostachya) was abundant on the pond
bottom.
(C) Algae in the water on the pond edge.
GPS 10S 0591679 UTM 4228712: Photos were taken July 11, 2006.

(Xanthium spinosum) and swamp grass (Crypsis schoenoides) were the most common. Large
colonies of algae were present in shallow water.
Vernal pool species were absent in three of the four surveyed ponds. Five vernal pool species
were present in pond 7. However, abundant growth of algae indicates euthrophic (i.e., nutrientrich) water conditions, which are not appropriate for true vernal pool species. Those vernal pool
species found in pond 7 have a relatively broad ecological range and can occur in habitats other
than vernal pools (Solomeshch pers. obs.). Thus, the stock ponds on the Landfill cannot be
considered as vernal pool habitat. They contain nitrophillous (i.e., nitrogen-loving) exotic
species and cannot support true vernal pool flora, which mostly favor oligothrophic conditions
(low in nutrients) (Solomeshch, Barbour, and Holland 2007). No mitigation is necessary for
impacts on stock pond flora. However, the losses of stock pond habitats on the Phase II
expansion lands warrant mitigation for the loss of hydrological function and wildlife values.

MITIGATION EVALUATION AND RECOMMENDATIONS
Because of the number of mitigation measures addressed in this chapter, I have combined the
discussion of adequacy of individual mitigation and management measures with
recommendations for each measure. For each measure, I discuss the provision for the measure,
present my analysis of its effectiveness or deficiencies, and provide recommendations to improve
the measures.
In general, mitigation measures in the Project EIR focus almost entirely on compensation for
impacts to wetlands and wildlife habitats (pages 4.2-18–4.2.-29). The impact to uplands, which
encompass the vast majority of the affected area, was not specified and sufficiently quantified.
The following sections suggest a number of mitigation measures for impacts to grassland
habitats.

Mitigation for Adverse Impacts on Special-Status Plants
As noted above under “Impacts to Special-Status Plants,” the conclusions that San Joaquin
saltbush (Atriplex joaquiniana) and crownscale (Atriplex coronata var. coronata) are no longer
present within the Phase II project area are not supportable.
Recommendation 1. Mitigation should be developed and applied for these species.
Appropriate mitigation measures include planting seeds and monitoring populations of these
species on appropriate habitats within the mitigation properties. A protocol should be developed
for identifying appropriate habitats and for implementing effective mitigation and monitoring for
the loss of these species and their habitat.

Mitigation for Adverse Impacts on Sensitive Plant Communities/Habitats
Four sensitive plant communities/habitats have been recognized at the Landfill properties:
Wildflower Field, Valley Needlegrass grassland, Elderberry shrubs, and Northern Claypan
Vernal Pool (see the MMP). Species typical of the first three of these plant communities were
found on the Phase II Landfill expansion area, although their condition is degraded due to heavy
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grazing and other anthropogenic impact and invasion by exotic species. Native species in these
communities currently are suppressed by more abundant exotic species. Landfill expansion will
result in the permanent loss of 179 acres of grassland habitats, which are potentially appropriate
for sensitive plant communities.
The communities of “Wildflower Fields” and “Valley Needlegrass” are identified by the cover of
native forbs and bunchgrasses, respectively. Cover of these plant species is reduced because of
unsustainable past management practices of this area that continue at present. Despite low cover,
however, the diversity of wildflowers and bunchgrasses is high, indicating that the Phase II
expansion area is a potential habitat for these communities.
Under current law, mitigation of losses of potential habitats of sensitive communities and even
listed plant species is not required. This situation may change in the future because it is required
by “biological” sense. Presently, the Landfill is not legally required to compensate for the loss of
these biologically valuable but unprotected habitats. As an ecologist, I suggest to the Landfill
and BCDC that it is possible to compensate for negative impacts on these habitats. If conducted
properly, mitigation would not be very expensive. Such action will demonstrate the good will
and long-term vision of the Landfill and will help the Landfill to be perceived by public as a
“green” and “environmentally friendly” company.
Elderberry shrubs occur on the Phase II expansion area on the middle part of the slopes. In the
absence of field benchmarks at the project site that would clearly indicate the boundary of the
Phase II expansion area, it was difficult to understand whether the existing elderberry shrubs will
be buried under the Landfill or whether they will remain near the Landfill edge. Even if the
project will not directly disturb the shrubs, the proximity of the Landfill will affect the quality of
their habitat. The presence of this shrub on the slopes indicates that lower parts of slopes and the
valley bottom likely are potential habitat for elderberry shrub, and that they likely were displaced
from these areas by heavy grazing. Changing the quality of habitat for the remaining shrubs and
the loss of potentially appropriate habitats at the valley floor might easily be mitigated at
minimal cost because the species is easy to propagate.
Recommendation 2. Vegetation sampling during spring and summer 2006 showed that cover of
native species varies from 8 to 20 percent in grasslands of the Phase II expansion area. If the
average cover of natives is 14 percent, the loss of 179 acres of this grassland will have an effect
equivalent to the loss 25 acres of area of pure stands (100 percent cover) of native species. The
loss of native species from Phase II expansion lands should be compensated by increasing the
cover of native species on mitigation properties. To achieve this goal, management of the
mitigation properties area should focus on restoration and active improvement of existing native
vegetation. Because achieving 100 percent native cover is unrealistic, the mitigation goal should
be set as achieving an increase in native species abundance on mitigation lands to offset losses
on Phase II expansion lands. This could be quantified both for the impact area and the mitigation
areas as: Native species component (NSC) = [(# acres) x (percent native species cover).
Calculations of NSC for the project area and each mitigation area provides a numerical estimate
to determine whether changes in management have increased the percent native species cover
sufficiently to offset losses. Similar calculations, if made separately for the most common native
plant species and all sensitive species, will considerably improve the accuracy of monitoring
mitigation results.
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Recommendation 3. The recommendation to use 25 acres of 100 percent native grassland as a
measurement of mitigation success to offset the impacts of the proposed expansion on grasslands
is based on the estimate that grasslands on the Phase II area have 14 percent cover of native
species. This estimate is based on limited observations and an ocular estimate of species cover.
Cover estimates should be measured more thoroughly based on a statistically defendable number
of observations, as well as more objective measurements of species cover. This recommendation
is an innovative environmental mitigation technology that can be applied to many other projects
in California and other states.
Recommendation 4. Restoration and management protocols that will reduce cover of exotic
species and enhance natives should be developed. The protocols described in Sections 6.1.2,
6.2.1, and 6.2.2 of the MMP should be made more specific and clarified. For example, the seed
mixtures described in the plan include both upland (Trifolium wilddenovii, Plagiobothrys
nothofulvus) and wetland (Alopecurus saccatus, Pleuropogon californicum) species. These
species do not occur together because they have different ecological requirements. Seeds of
these species from appropriate gene pools are expensive; therefore, seed mixtures and
appropriate areas where different species mixes should be applied should be clearly identified in
the MMP.

Grassland Management Plan
The Grassland Management Plan focuses on estimating rangeland carrying capacity for livestock
but does not address the effect of grazing on native species. The plan does not show that grazing
will enhance the percentage or cover of native species, or indicate a desire to do so. Studies in
California’s inner northern Coast Ranges (Safford and Harrison 2001) showed that grazing
effects on floristic composition depends on soil fertility. On fertile soils, grazing increased the
proportion of exotic species, whereas grazing on serpentine soils with low fertility increased the
proportion of native species. Soils in the Landfill grasslands are not serpentine, and the high
abundance of the non-native Avena fatua, A. barbata, Bromus diandrus, Hordeum murinum ssp.
leporinum, and Lolium multiflorum typical of rich soils indicates high soil fertility in the
mitigation sites. Therefore, we can expect that, in Landfill grasslands, continuation of existing
grazing practices will maintain the existing dominance by exotic species and will not increase
native species composition. Thus, I am not convinced that, in this case, grazing alone is an
adequate tool for mitigation.
Recommendation 5. To increase the likelihood of enhancing the native vegetation component
on mitigation lands, grazing should be used as only one management and restoration tool, and
other tools—such as burning, mowing, control of noxious weeds through appropriate
management techniques, and plant seeding—also should be considered.

Impacts of Habitat Conversion for Mitigation Uses
According to the MMP, some upland habitats will be converted to wetlands as part of the
proposed mitigation, making those areas unavailable for upland species. It is not clear from the
description in the MMP where the 3.78-acre seasonal wetland will be excavated. Explanation
provided in the Landfill comment letter (Appendix B2) still does not clarify its location. The
MMP states that location as “the 3.78-acre Seasonal Wetland 4 upstream of Pond 7” within the
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Southern Hills Parcel (MMP: page 50; 1st paragraph). The Landfill comment letter states “the
location of the 3.78-acre wetland area in the northeastern corner of the Griffith Ranch” and refers
to Figure 14, which shows the Griffith Ranch area. To explain the locations of the proposed
excavations at the Southern Hills parcel, the Landfill comment letter refers to Figure 13, which
shows 0.35 acre within Pond 7 (page 9, paragraphs 4-5). The location of the 0.35-acre
excavation area is clear, but the location of the 3.78-acre stock pond that will be created is
unclear. I emphasize this point because a valuable wetland (wet meadow) is located within the
Southern Hills parcels not far from Pond 7. The impact of this habitat conversion can be
evaluated only when the exact locations of new wetlands and ponds are identified.
Recommendation 6. The applicant should more precisely identify the location of created stock
ponds within this parcel. It is especially important that the wetter meadow in the center of the
Southern Hills parcel (Figure 2-13) not be converted to a stock pond and that pond creation not
deprive this wetland of any substantial portion of its water source (see “Mitigation at the
Southern Hills Parcel” below).
Recommendation 7. Topsoil from existing stock ponds should not be used for inoculating plant
species in new pools because it does not have seeds of vernal pool species. Moving topsoil from
existing ponds might be important, however, for inoculating crustaceous species. This question
requires additional study, in which an expert on invertebrate fauna should be involved.

Mitigation at Director’s Guild
The proposed restoration and enhancement activities at the Director’s Guild property (MMP,
Section 6.1.2.) likely will improve habitat conditions for vernal pool species. However, the
aquatic habitats at the Director’s Guild parcel are very different from those at the Phase II
expansion parcel, and thus the mitigation is out of kind rather than in kind. These differences
highlight the tradeoff in evaluating vernal pool habitat on the Director’s Guild and seasonal
wetlands on the Phase II area. I believe that, to a considerable degree, this tradeoff is appropriate
and thus adequate for mitigation because of the relative scarcity and importance of botanical
resources on the Director’s Guild property (i.e., a substantial and healthy population of the
federally endangered, CNPS List 1B Contra Costa goldfields [Lasthenia conjugens]).
Recommendation 8. While I support the use of the Director’s Guild parcel as mitigation, the
rationale for using the Director’s Guild as mitigation for the Phase II expansion should be clearly
articulated and justified. Estimation of functional ecosystem values for out-of-kind mitigation is
a complex process that involves comparison of ecologically dissimilar habitats, determination of
compensatory efforts, and success criteria (Barnett et al. 1994, Hymanson et al. 1995, Zedler
1996). Functional value should be evaluated on a unit-per-unit basis, and mitigation ratios
should be calculated. The high value of the habitats appropriate for growth of federally
endangered vernal pool plant species and the value of stock ponds as a breeding ground for
federally endangered tiger salamander might be considered as a basis for determination of the
mitigation ratios. Measurement of the mitigation success in this case should be specifically
identified.
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Figure 2-13. Southern Hills Parcel
Notes: View of the meadow on the valley floor. Plants on the valley bottom in July are still green, indicating a better hydrologic regime in comparison with hill
slopes. Photo was taken on July 11, 2006.

Mitigation at Southern Hills Parcel
The proposed Southern Hills mitigation parcel contains wetlands (Figure 2-13), which provide
habitat for many native species that require longer inundation and a permanent water supply
during summer. These species largely do not occur on other parcels. Vegetation of this moist
meadow wetland is dominated by such native perennial herbaceous species as Rorippa
nasturtium-aquaticum, Scirpus robustus, Juncus balticus, Hordeum brachyantherum, and
Agrostis exerata. This valley bottom wetland is recognizable from the distance by its green
color, even in July when all surrounding grasslands are dry and yellow (Figure 2-13).
It was not clear in the MMP where the proposed new ponds will be constructed and whether they
could affect this wetland area.
Recommendation 9. Maintenance of this wetland should be added to the MMP and Grassland
Management Plan. It should include measurements to control exotic species (i.e., Trifolium
fragiferum, Lolium multiflorum, Polypogon monspeliensis, Hordeum marinum ssp. gussonianum,
Lotus corniculatus, and Centaurea calcitrapa) that are present. This wetland should not be used
as a site for creation of a new stock pond because of its high value for maintenance of local
biodiversity within the Potrero Hills landscape. I recommend developing a restoration and
management plan for this meadow to enhance its native species component; the meadow could
be used for out-of-kind mitigation of native species loss on the Phase II expansion parcel. The
value of this meadow as a potential habitat for regionally uncommon plant species should be
considered.
Recommendation 10. The relatively narrow bottom of the valley in the Southern Hills parcel is
covered mostly by non-native species, has bare ground along the cattle paths, and is quite
obviously eroded. Thes indicators confirm that the area has been overgrazed and eroded by
storm water. The bottom of this valley most likely represents a temporal stream habitat that
formerly supported riparian vegetation, including trees and shrubs. I did not have the resources
and opportunity to conduct a special study to address this question, or how to restore and manage
this area. I believe that such study is necessary and should be conducted to provide scientific
background for sustainable management practices that can support establishment of native
vegetation.

Control of Noxious Weeds
The noxious weeds Carduus pycnocephalus, Centaurea calcitrapa, C.solstitialis, Convolvulus
arvensis, Cynodon dactylon, Malvella leprosa, and Taeniatherum caput-medusae are common
and abundant on the Landfill lands. Control of these weeds requires complex measures,
including controlled burning, mowing, hand pulling, and application of herbicides. Weed control
measures were addressed in the MMP, but specific protocols and implementation plans were not
specified.
Recommendation 11. An exotic species control plan should be developed for all mitigation
area, and for the existing Landfill and Phase II expansion areas, to increase post-operation habitat
values and reduce seed sources that could affect adjacent mitigation and non-project lands.
Special attention in this plan should be given to re-vegetation of open ground that will be created
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when the vertical height of the landfill will be increased. Open ground located at a higher
elevation than the surrounding landscape increases the potential threat for spread of noxious
weed species. Measures for controlling weeds on newly disturbed areas should be directly and
clearly addressed in the MMP or subsequent implementation plans.

Installation of Sediment Control Basin
The sediment control basin (Figure 1-2) represents a potential threat to the vernal pool located
downslope at the Director’s Guild parcel, which contains a large and healthy population of a
federally Endangered species, Lasthenia conjugens (see report cover photo). Vernal pools are
oligotrophic ecosystems that are flooded by distilled rain water. Adding water that contains
nutrients and other components could change the chemical balance of the pool and destroy the
vernal pool ecosystem. The likely addition of nutrients from runoff from the landfill surface will
trigger succession when nitrophilous native and non-native species, which will displace vernal
pool flora.
Recommendation 12. A sedimentation control basin or any other modification with even a
remote possibility of modifying the hydrology or water quality of the vernal pool on the
Director’s Guild parcel should be avoided. An alternative location for the sedimentation basin is
within the valley adjacent to the Phase II expansion area.

Goals and Targets for Restoration and Management
The MMP addresses impacts to jurisdictional waters of the United States, waters of the state, and
special-status species and habitats. The plan focuses almost entirely on new wetland creation,
management, and monitoring. Management of upland habitats is addressed in the Grassland
Management Plan, which assumes that the grassland is the only ecosystem that should be
maintained on the upland area.
During my visits of the Landfill area, I found that, despite the dominance of exotic species,
upland habitats still maintain various assemblages of native species, which indicate the diversity
of plant communities that once occupied the Potrero Hills landscape (see Figures 2-4 and 2-5).
The floristic composition of plant communities differs between south- and north-facing slopes,
as well as between upper and lower hill slopes. The native and exotic species on the valley floor
often were different from those that occurred on slopes. These differences suggest that
management objectives should be site specific and defined on a finer scale.
The area is located within a climatic zone that is potentially appropriate for trees. The presence
of eucalyptus trees (Eucalyptus globulus) and native trees and shrubs, including blue elderberry
(Sambucus mexicana), poison oak (Toxicodendron diversilobum), and red willow (Salix
laevigata), demonstrates that non-herbaceous species can grow in this landscape. It is likely that,
in some sites, woody or shrubby vegetation used to grow prior to the time when intensive
grazing management was established.
Recommendation 13. The management plan should elaborate on the target ecosystems toward
which the management is oriented, and should broaden its consideration of potential and
desirable vegetation conditions. Application of management regimes that largely maintain
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existing vegetation conditions, which predominantly support non-native species, will not
increase the proportion of native species on mitigation sites and therefore will not adequately
mitigate for their losses in the Phase II expansion area. Continuation of the existing grazing
program alone will not support regeneration of native trees and shrubs. Beyond management of
existing vegetation resources, mitigation should consider restoration of native plant communities
and re-introduction of species documented to have occurred formerly or that are reasonably
certain to have occurred historically.
Loss of habitats for natural plant communities is an unavoidable result of the Landfill expansion.
The only way to mitigate this loss is to improve and restore mitigation lands to more natural
conditions. The proposed grazing management program will only maintain the existing
vegetation condition, which has resulted from grazing over the last 130 years; it will not shift
vegetation towards its natural conditions. I recommend conducting research that will identify
natural vegetation for the mitigation area and compiling lists of additional species that likely
were present historically and have been eliminated. This information can help define the targets
for ecological restoration and management for mitigation areas. Such an approach would allow
adequate mitigation to be developed for the loss of biodiversity due to the Landfill expansion.
Defining restoration targets should be considered as an initial and basic stage of mitigation
activity. This approach will reduce the price of mitigation and make it more successful in
providing habitats for native species, including sensitive species and plant communities. This
study would be aimed to improve the effectiveness of mitigation for the permanent loss of
178 acres of grassland habitats. It is not something “additional” to the MMP and should be
funded by the Landfill as a part of mitigation activities.
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Chapter 3. Vegetation Resources and Grazing Management
Review Conducted by:
Pamela C. Muick, Ph.D.
Vegetation Ecologist and Land Manager
1332 Empire Street
Fairfield, CA 94533
(707) 438-0430

SUMMARY
The proposed landfill expansion will take place on lands within the secondary management
area of Suisun Marsh. This area has special status conveyed through the Suisun Marsh
Preservation Act of 1974 (SB 1981) due to its importance as a watershed of Suisun Marsh
and its values to wildlife.
The primary effects of the landfill expansion are the loss of upland wetlands and grassland
habitats along with associated plant and animal species; degradation of remaining habitats
surrounding the landfill; creation of capped landfills to be revegetated with species having
low ecological value; permanent degradation of the Spring Branch Creek headwaters; and
significant topographical reconfiguration of the interior of valley of Spring Branch Creek.
Although valued and protected by the Suisun Marsh Preservation Act, very little of the
6,500-acre Potrero Hills secondary management area is protected from development; the
exception is the upland portion of Rush Ranch. Most of the Potrero Hills are owned by
commercial and private entities. It is reasonable to assume, as the Project EIR does, that
interests in commercial development of the Potrero Hills will increase and accelerate with the
growing populations of Solano County, the Bay Area, and Sacramento Valley.
Recommendations include: (1) mitigate the loss of the upper Spring Branch Creek watershed
with enhancements to the lower Spring Branch Creek watershed; (2) ensure permanent
protection of the mitigation lands through donation of fee title lands and/or conservation
easements with endowments to an appropriate entity; (3) develop a plan and methodology to
restore the capped landfills and other bare soils with the native and non-native vegetation that
currently grow onsite; and (4) implement the Grassland Management Plan.
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INTRODUCTION
Background
The Landfill has proposed to expand its operations in the Potrero Hills, located in Solano
County within the secondary management area of Suisun Marsh. BCDC will determine
whether to grant a permit to the Landfill for this purpose. BCDC has directed the Landfill to
fund an independent review panel to advise the Commission concerning certain effects of the
proposed project. As a panel member, the scope of my review was to evaluate the potential
environmental impacts of the proposed landfill expansion on grasslands, vernal pools, and
wetland habitats; to review the appropriateness and adequacy of the proposed mitigation; and
to make recommendations for improvements.

Scope of Review
The scope of my review included: (1) identifying and analyzing existing grasslands,
wetlands, vernal pools, and livestock grazing resources at the site; (2) evaluating whether the
proposed project and mitigation would adversely impact the existing habitat and, if such an
impact would occur, analyzing its significance; (3) analyzing whether the proposed
mitigation is adequate and appropriate and, if not adequate, how it should be modified to
make it adequate; and (4) proposing recommendations on potential modifications to the
project or mitigation measures that could more effectively reduce the impact of the landfill
expansion on the site’s natural resources.

Review Limitations
This review was limited by (1) the relatively brief amount of time available for field surveys;
(2) lack of direct information from the grazing lessees; (3) lack of visual field benchmarks to
assist with evaluating the final width and height of the landfill and screening berms relative
to the surrounding hills; and (4) belated receipt, in March 2007, of “Assessment of
Ecological Value of Spring Branch Creek in and near the Potrero Hills Landfill” by Swanson
Hydrology + Geomorphology (2005). Items 3 and 4 resulted in the greatest limitations to my
review.
Limited Time. In general, the limited field time did not interfere with review and analysis.
This was because 2005–06 was an unusually high rainfall year that resulted in wetlands and
ponds retaining water longer than usual; consequently, annual and perennial vegetation was
growing and blooming during the field survey. In an average year, streams, creeks, pools,
and ponds would have been dry by the time of the field survey; and most annual and many
perennial species would have bloomed and died back.
This was confirmed by a visit to the project site in April 2007 to evaluate the Swanson
hydrologic assessment. The rainfall in 2007 was below average; in late March, most of the
ponds were only partly full, and the vegetation was much shorter than at the same time in
2006.
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Lack of Contact with Livestock Operators. When working on grazing management plans
in Solano County and elsewhere, I confer with the ranchers and grazing lessees (livestock
operators) whose livestock graze the property. During a phone meeting on July 31 with
Technical Manager Dan Airola and Landfill consultants Steve Peterson and Richard Nichols,
the Landfill consultants agreed to interview the grazing lessees and make other requested
improvements to the Grazing Management Plan. For this reason, I decided that it was not
necessary for me to interview the ranchers. In April 2007, the Landfill consultants provided
me with the revised Grasslands Management Plan.
Final Facility Location. The Landfill proponents did not provide locations of the power
plant and screening berm, Phase II landfill edge, and related access roads until the week
before the due date for the draft report. Therefore, when I conducted field surveys, I was not
able to evaluate the specific locations of these developments and their effects, particularly on
the habitats of the Griffith Ranch, the northern edge of the Southern Hills, and the pond 5
mitigation areas. Subsequently, I have learned that the Landfill decided to relocate the power
plant site to the Phase I area, so this initial limitation became moot.
Lack of Visual Benchmarks in the Field. Establishment of field benchmarks would have
facilitated project analyses. I have reviewed other development projects where proponents
established temporary field benchmarks for the purpose of identifying project impacts. Due
to the lack of benchmarks to indicate height, width, and dimensions of the project, I am not
wholly confident that I have analyzed all of the ecological effects of the proposed Landfill
expansion.
Belated Receipt of the Hydrological Assessment. The late receipt in March 2007 of the
“Assessment of Ecological Value of Spring Branch Creek in and near the Potrero Hills
Landfill” by Swanson Hydrology + Geomorphology delayed my final report. The content of
the Swanson report required that I review my entire analysis and make substantial changes to
portions of my report.

METHODS
Pre-Field Review
Prior to conducting field surveys, I visited the site; reviewed documents and maps; and
interviewed local agencies, organizations, and individuals. The overview site visit included
the scientific review team, BCDC staff, and Landfill consultants. The documents I reviewed
were provided by the Landfill and BCDC. I consulted with local land experts, the County,
and the Solano Land Trust; I also utilized a range of maps and aerial photography available
to the public through the U.S. Geological Survey and Google Earth (2007).

Field Surveys
Field surveys were conducted on the four proposed mitigation properties, Griffith Ranch,
Director’s Guild, Southern Hills, and pond 5, and the Phase II expansion site to evaluate the
existing grasslands, wetlands, vernal pools, and livestock grazing resources. The surveys
were conducted to better understand the inherent resource values, project impacts, effects of
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the proposed mitigations, and key issues related to grazing management and use of
conservation easements. Field survey dates were June 4, 10, 19, and 21, 2006; survey
summaries are available upon request.
The field surveys were conducted in the following manner. Each survey began at one corner
of the property and continued around the property perimeter, following the fence and/or
property line and using air photos, parcel maps, and a compass for further information. Field
data sheets were completed for each property, and digital photographs were taken. Field data
sheets included information for habitat condition; vegetation (native and unusual non-native
plants and invasive plant populations); type and condition of fencing, including gates; and
potential management issues or concerns. During the survey, I inspected both the Landfill
property and the neighboring properties because management and easement issues often
involve the neighboring property. Some typical cross-boundary issues included wetlands and
invasive weed populations, trespass or shared resource use, access points (formal and
informal) between properties or pastures, and how connectivity within the Landfill properties
and neighboring properties might be changed by the proposed project. I also inspected
property features such as wetlands, rock outcrops, and unique stands of vegetation (trees,
shrubs, and invasive weeds); buildings; water holding structures and debris; and internal
fence lines.
Digital photographs were taken on each survey. The first photo was taken at the start of the
survey, one at each property corner; and the remainder to capture habitat type and potential
management issues or concerns, both inside and outside the property. The purpose and
location of each photo was noted on a photo inventory sheet, and a power point presentation
has been prepared.
Prior to the mitigation property field surveys, I accompanied panel member Ayzik
Solomeshch on vegetation sampling surveys, on May 22 and 26, 2006. We sampled
grassland and vernal pool plots on the Southern Hills, Eastern Hills, proposed Phase II
expansion area, and Director’s Guild.
Following receipt of the hydrological report (Swanson Hydrology + Geomorphology 2005), I
conducted an additional field survey on March 31, 2007, to evaluate the analysis of the
Spring Branch Creek watershed. In the Phase II area, I walked the main channel and
tributaries, noted vegetation, and took photographs. Four photographs from my site visit to
Spring Branch Creek watershed are included with this report (see “Elimination of Spring
Branch Creek Headwaters and Reduction of Ecological Value within Lower Watershed” in
the “Impact Evaluation” section).

Acquisition of Additional Background Information
Additional background information was acquired from the Solano County Planning Office
and Assessor’s Office, visits to the California State Office of Mine Reclamation web site,
meetings with Solano Land Trust staff, and information from the Landfill consultants Steve
Peterson and Richard Nichols. Additionally, I drew on information from the peer review
panel’s roundtable discussion and my professional experience.
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At the Solano County Planning Office, I spoke with Jeffrey S. Bell, Senior Environmental
Health Specialist, and Ron Glas, Principal Planner. At the Assessor’s Office, I located parcel
numbers and maps of the properties owned by the Landfill and adjacent and nearby parcels.
On a separate occasion, I researched the microfilm document archive for relevant public
documents related to existing easements on Landfill properties. Table E-1 in Appendix E
summarizes the legal property descriptions, acreage, parcel name, and owner for the general
Landfill area. Table E-2 in Appendix E includes the acreage of each parcel provided by the
Landfill consultants.
Materials Provided for Review in the Final Report
Following submission of the draft review report, the Landfill submitted several additional
reports that were reviewed during preparation of the final review report, including the revised
Grasslands Management Plan, and the report on the hydrology of Spring Branch Creek
(Swanson Hydrology + Geomorphology 2005).

Impact Evaluation and Recommendations
The impacts of the proposed project were evaluated through the guided field trip; mitigation
property field surveys; and review of maps, diagrams, and documents (see “Pre-Field
Review” above). Constraints to this analysis are the same as those described previously.

Mitigation Evaluation and Recommendations
The proposed mitigations were reviewed and evaluated for feasibility and their likely effects
on maintaining and enhancing the site’s biodiversity. Additional mitigation actions were
considered to increase benefits to biodiversity. Recommendations from panel experts, local
land managers, and best land management practices in Solano County were included in the
evaluation.
The lack of specific project boundaries as identified under “Review Limitations” (Items 3
and 4) constrained the mitigation analysis. Also, I was not able to fully evaluate the value
and feasibility of mitigation proposed for the Southern Hills because I was unable to acquire
and review the legal documents identifying the rights and restrictions conveyed in an existing
80-acre easement in the southeast corner of this property.

IMPACT EVALUATION
Direct and Indirect Project Effects
Direct Habitat Loss for Project Facilities. The proposed project would result in direct loss
of the following wetland and upland habitats:
•

2.42 acres of wetlands that are jurisdictional under Section 404 of the Clean Water
Act;
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•

0.076 acre of isolated (non-jurisdictional) waters;

•

0.61 acre of pond habitat;

•

179 acres of mixed native and non-native grasslands, including at least one stand of
eucalyptus trees with raptor nesting potential, to be replaced after 10 to 40 years
with “ruderal vegetation” and “natural grasses” without a restoration plan or
methodology ; and

•

Unspecified acreage of Griffith Ranch for roads and possibly an earthen berm for
viewshed protection.

Elimination of Spring Branch Creek Headwaters and Reduction of Ecological Value
within Lower Watershed. The footprint of the Phase II landfill expansion utilizes most of
the remaining upper watershed of Spring Branch Creek, raises the valley floor from 80 feet
above mean sea level (MSL) to 335 feet above MSL, and moves the Spring Branch Creek
into an engineered channel. These changes will disrupt and impede runoff and stream flow,
are likely to alter the downstream water temperature, and possibly may affect other water
quality parameters such as turbidity and salinity.
The hydrological report (Swanson Hydrology + Geomorphology 2005) concludes that Spring
Branch Creek was degraded in the early 1900s, lacks a bed and bank, and has very low
ecological value. The four photographs from my field survey on March 31, 2007 provide
evidence that demonstrate the presence of a bed and bank (Figure 3-1). In addition, wetland
vegetation was identified within the stream channel.
The upstream channelization and relocation of Spring Branch Creek will decrease its
ecological value and have repercussions, likely negative, on the lower watershed as it flows
west into Suisun Marsh at First Mallard Slough. The MMP (on page 33) identifies a threecomponent mitigation program that includes channel preservation, enhancement, and swale
creation on Southern Hills, Griffith Ranch, and Director’s Guild.
In the Project EIR (pages 4.1-16 and 17), no provision is made for storm water detention or
control structures to mimic the natural flows of Spring Branch Creek once it is covered by
the Phase II landfill. The ecological value of Spring Branch Creek and the importance of
First Mallard Slough to native fish habitat as identified by Dr. Peter Moyle, UC Davis, are
overlooked in the EIR and Swanson hydrologic assessment. Both documents fail to consider
mitigation opportunities within the Spring Branch watershed, preferring instead to mitigate
2 miles away within the Hill Slough watershed. Without explaining their reasons, the
Landfill proposes to mitigate with an entirely different type of wetland than the one that is
being eliminated and in a different part of Suisun Marsh.
Elimination of San Joaquin Spearscale Habitats. The footprint of Phase II will cover the
mapped locations of San Joaquin spearscale, a special-status plant. The Project EIR states
that no impacts to special-status plant species are anticipated because the San Joaquin
spearscale was last seen on the site in 1998; this is a risky assertion. There is a strong
likelihood that viable seeds of this species remain within the soil seed bank in this area. A
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Figure 3-1. Spring Branch Creek, Potrero Hills, Solano County,
Phase II Landfill Expansion Area – March 31, 2007

a. The bed and bank of the creek are visible in this low rainfall year.

b. Livestock hoofprints in streambed.

Figure 3-1. Continued

c. Tributary of creek with eucalyptus.

d. Wetland vegetation.

web search for “soil seed bank longevity of Atriplex” indicates that some members of this
genus do persist in the soil seed bank.
Habitat Fragmentation. Currently, livestock, wildlife, and plant propagules are free to
move and disperse from the edge of Highway 12 across the Potrero Hills to the Suisun
Marsh. The vertical development of the Landfill will permanently eliminate the valley
topography of Spring Creek watershed. During the operational life of the Landfill (10 to
40 years), about a hundred+ acres will be bare for years, perhaps even decades, at a time.
The horizontal development of Phase II landfill and structures will interrupt existing
movements of wildlife and plant propagules.
The estimate of bare soil was verified through aerial photography of the Phase I landfill. In
2006–2007, a minimum of 75 acres of bare soil is visible in the aerial photographs available
through GoogleEarth (see Appendices D2a and D2b) With the addition of another 179 acres
and without operational changes, the trend toward acres of barren land is likely to continue.
Reduction of the Biodiversity of the Grassland Vegetation. The revegetation plan for the
capped landfill soils of Phase I and II will consist of “ruderal vegetation” and “natural
grasses.” No methodology or restoration plan is provided. Therefore, for long periods of
time (decades), there will be no vegetation or low-quality, potentially weedy vegetation on
the capped landfill.

Cumulative Effects
Potential for Future Landfill Expansion. One potential cumulative effect of the Phase II
Landfill Expansion Project will be to increase the likelihood of additional landfill
development on adjacent lands.
The Landfill currently owns the two contiguous properties to the east of Phase II (APN 0046120-210, 160 acres; and APN 0046-120-220, 137.39 acres). On project maps, this area is
identified as the Eastern Valley. If the two properties were appraised today, it is reasonable
to assume that the potential for landfill expansion would be included in their valuation due to
County support and the lack of deed restrictions on the parcels.
Therefore, construction of the Phase II Landfill as proposed, without conservation easements
or fee title donation of the two parcels identified above, sets the stage for expansion of the
landfill onto adjacent undeveloped lands when Phase II reaches capacity.
Potential Degradation to Suisun Marsh Hydrology from Combined Effects of the
Landfill and Quarrying Operations. The landfill and quarry operation could modify
Suisun Marsh hydrology and water flow due to degradation of Spring Branch Creek
watershed and unspecified quarrying activities on the Potrero Hills and mitigation properties.
Three quarries are permitted within the Potrero Hills. The following language is taken
directly from the California Department of Conservation Office of Mine Reclamation
website files:
(1) 91-48-0003: “Potrero Hills Landfill, 500 feet west of Kildeer Rd.” This is
probably the sandstone quarry mentioned in the Project EIR.
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(2) 91-48-0004: “Potrero Hills Quarry. Gravel pit that has been idle since 1993.
Unpermitted concrete rubble is stored on-site.”
(3) 91-48-0006: “Tule Vista Livestock Company. Gravel pit 0.5 miles SE of Scully
Rd in Suisun, surface water flows towards Montezuma Slough.” Assuming that
Scully Rd is a typographical error and refers instead to Scally Road, the location
points to the quarry pond (pond 1) in the Phase II expansion area.
I was not able to confirm or evaluate the effects of quarrying on the mitigation properties or
watershed.

MITIGATION EVALUATION
The following section identifies additions and changes to the proposed mitigation program.
The recommendations are intended to protect and, when possible, enhance the biodiversity
and habitats of the Potrero Hills.
Proposed mitigation for the landfill expansion is presented in three documents: Section 4 in
the Project EIR, the MMP, and the revised Grassland Management Plan. Before presenting
comments on the individual documents, I’ll step back to the landscape level and address
overarching concerns. This discussion is followed with a table detailing specific concerns
and recommendations for each document. Recommendations that relate to more than one
document have been placed at the end of this section (see “Grassland Management Plan
Recommendations,” “Conservation Easement Recommendations,” and “Debris Removal
Recommendations”).

Overarching Concerns
The overarching concerns describe Landfill expansion impacts that are not addressed, or are
addressed inadequately, within the mitigation documents:
•

Project scale. The project will permanently affect a large percentage of the
secondary management area of Suisun Marsh.

•

Habitat fragmentation. The project will result in long-term and potentially
permanent habitat fragmentation of the secondary management area lands within
the Potrero Hills by dividing large blocks of contiguous habitat into smaller pieces
through development of the Landfill and ancillary construction.

•

Spring Branch Creek watershed mitigation. The Landfill proposed mitigation
outside the Spring Branch Creek watershed. There is no information provided to
enable a reviewer to compare the benefits of the Hill Slough mitigation with
mitigation within the Spring Branch Creek watershed.
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•

Conservation easements. The mitigation program does not ensure or require that
the mitigation conservation easement holder has a track record for local easement
stewardship.

•

Power plant location. In 2006, I recommended the use of an alternative location
for the power plant and sedimentation basin. This concern was addressed, and the
power plant was relocated in 2007.

Scale of Phase II Landfill Expansion and Its Effects on Adjacent Lands in the
Secondary Management Area of the Marsh. The project will encompass 13 percent of the
6,500 acres within the designated secondary management area of Suisun Marsh. As
proposed, the landfill expansion will permanently change nearly a square mile (500+ acres)
of the Potrero Hills by converting grassland-dominated valley habitat to disturbed soils and
ruderal, weedy upland grasslands.
Currently, the Phase II expansion area is a diverse valley grassland habitat with an ephemeral
creek and a large component of native grasses and forbs along with non-native grasses and
weedy species, as described in the Project EIR. The plan, according to the Project EIR, is to
allow the 179 acres of Phase II and 320 acres of Phase I to revegetate naturally to “ruderal
vegetation” and “natural grasses.” At present, there is no plan or mitigation measures to
address restoration of native or non-native annual grassland vegetation on the capped landfill
cells.
The Project EIR (page 3-59) presents the following plan for restoration and revegetation of
the landfill: “Final cover construction within the Pre-Subtitle D area began in 1996.
Additional final cover was constructed in 1997, 1998, 2000, and 2001. The total area
covered to date is about 18 acres (as of 2003). Thus the southwestern corner of the site is
capped along with the lower slope.” The EIR also specifies that the final cover will consist
of a 4-foot layer of soil composed of a 1-foot-thick vegetative soil layer, a 1-foot-thick lowpermeability soil layer, and a 2-foot-thick soil foundation layer. Occasionally, the landfill
proposes to till a layer of biosolids into the top layer.
Continuing on page 4.4-7, the plan states that “Covered landfill slopes are mulched or seeded
to promote the growth of natural grasses. . . . Covered slopes will be allowed to grow natural
grasses. To promote grass growth, these slopes initially will be mulched or seeded to control
erosion of the landfill cover. After several years of grass growth, these areas will be plowed
or back-bladed with a dozer to smooth minor erosion rills and promote more vigorous grass
growth.” On page 4.4-10, “Soil amendments will be added to surface soils on completed
landfill areas to support revegetation and reduce cracking from soil desiccation. Grazing on
completed landfill areas will be controlled so that grass provides adequate erosion protection;
grazing will be especially restricted in the first two years after revegetation to ensure that
adequate vegetation growth is established.”
Ultimately, the vegetation of the capped landfills will determine the quality of the habitat and
will affect “…the movement of native resident or migratory wildlife species, or impede the
use of native wildlife nursery sites” (see significance criteria in the Project EIR on
page 4.2-18). Whether the degree of such interference meets the significance criteria’s
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wording of “interferes substantially” is difficult to analyze, but it seems appropriate that the
landfill should seek to minimize such effects by conducting restoration to restore pre-project
vegetation conditions to the extent possible.
During field surveys, I observed robust and diverse invasive weed populations on the 4-acre
southwest corner of the Griffith property adjacent to the operating Phase I landfill. There,
purple and yellow star thistle, artichoke thistle, prickly ox-tongue, and anise were thriving
(species on the California Invasive Plant Pest Council’s [CIPPC’s] List A and B). This
indicates that vigorous stands of invasive weeds are likely to establish on mitigation
properties adjacent to the Phase II landfill without an active weed management program.
Over the next 40 years, without restoration and vegetation management on Phase I and II
landfill areas, the ongoing weed seed influx onto mitigation lands from the landfill will
degrade the adjacent mitigation grasslands. The likely effects will be to increase the nonnative vegetation cover, including invasive weeds, along with a concomitant reduction of the
native species component, leading to reduced habitat values for wildlife.
Recommendations: (1) Expand the Grasslands Management Plan, or draft a Grassland
Revegetation/Restoration Plan for the landfills and roads. The plan should include
demonstration sites and an implementation timeline before, during, and after capping. The
species mix should include a complement of native and non-native species now growing
onsite. Given the project timeline and the skill of the consultants, appropriate seed mixes and
restoration methods can be developed to ensure successful restoration of grasslands on the
capped landfills and associated areas. (2) Include a weed management component for
mitigation lands.
Habitat Fragmentation and Habitat Loss. Currently, wildlife and plant populations are
free to move, disperse, and relocate across all proposed Phase II landfill area and neighboring
properties, from the edge of Highway 12 to the Suisun Marsh, excluding the 320-acre Phase I
area.
The horizontal and vertical changes will affect daily, annual, and seasonal activities of
wildlife and plant species. The horizontal development of Phase II developments and
structures will interrupt, for approximately 35 to 40 years, existing movement patterns of
plant and animals. The vertical development will permanently alter the topography of Spring
Creek Valley. Examples of species that will be affected include California tiger salamander
adults and young, which will encounter an exposed landscape without cover or escape holes.
Burrowing owls, raptors, and songbirds will lose foraging habitat.
Recommendation: Identify and protect a habitat corridor to provide habitat connectivity
between the Southern Hills, pond 5, and the Griffith Ranch. One possibility would be protect
all or a portion of the Eastern Valley, along with additional acreage from the Griffith Ranch,
as part of the mitigation conservation easements.
Spring Branch Creek Watershed Mitigation. The Phase II Landfill expansion effectively
eliminates the natural, remaining upper Spring Branch Creek watershed and permanently
reconfigures the Spring Branch Creek valley. The footprint of Phase II utilizes most of the
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remaining upper watershed and reshapes the valley, from 80 feet above MSL to a ridge with
a proposed elevation of 335 feet above MSL; it moves the creek south into an engineered
channel approximately 5,500 feet long (MMP, page 5) and just over 1 mile in length.
Table A (MMP, page 7) identifies a total impact on 5,030 feet of waters (drainages A, B, C,
and D). These changes will disrupt and impede watershed runoff and stream flow, alter the
creek’s water temperature, and have the potential to affect other water quality parameters.
The Landfill states that its proposed mitigation for the loss of Spring Branch Creek watershed
meets and exceeds the U.S. Army Corps of Engineers mitigation requirements (MMP,
pages 26 and 27 and Table F). Unfortunately, the mitigation is planned within the Hill
Slough watershed, an entirely different type of wetland, and 2 miles away from the affected
watershed. The Spring Branch watershed enters Suisun Marsh at First Mallard Slough and is
identified as particularly important to native fish by Dr. Peter Moyle of UC Davis.
Recommendations: (1) Establish controls on the constructed Spring Branch channel that
mimic natural flows, and then monitor water quality. (2) Mitigate, to the extent possible, for
losses of the Spring Branch Creek channel in areas within its current watershed. The Landfill
should contact all watershed landowners between the existing Landfill and Suisun Marsh to
determine their interest in protecting and/or enhancing the watershed on their lands. The
Solano Land Trust, owners of Rush Ranch and Spring Branch Slough, expressed an interest
in protecting and enhancing the watershed on Rush Ranch (in a July 31, 2006 meeting with
Solano Land Trust Mitigation Coordinator Rob Goldstein).
Conservation Easement Stewardship. The Project EIR and the MMP propose assigning
the conservation easements to the County, Department of Fish and Game (DFG), Wildlife
Conservation Board, or other public resource agency. Recently, however, DFG has tended to
refuse mitigation easements due to understaffing and reduced state funding.
The Bay Area Open Space Council (1999) conducted an extensive survey of conservation
easements in the Bay Area, including Solano County. The report concludes that “seventy
percent of easements held by public agencies are not monitored” (page 18) and further, that
“…easements must be regularly checked to ensure that the terms of the easement are being
followed” (page 21).
My experience from 6 years working on conservation easements in Solano County (1996–
2002) supports the Bay Area Open Space Council findings. The recommendation below is
expanded in the section ”Recommendations for Conservation Easements” and supports
assignment of the mitigation conservation easements to Solano Land Trust, a local entity
with a staffed easement stewardship program and a good track record of monitoring and
enforcing its conservation easements. The Trust owns and manages nearby and similar lands
such as Rush Ranch and Jepson Prairie.
Recommendation: Assign mitigation conservation easements with endowments to Solano
Land Trust, which has a staffed conservation easement monitoring program, manages similar
and nearby lands, and has a track record for local easement stewardship. See
“Recommendations for Conservation Easements” for additional information on conservation
easement assignation and stewardship.
Scientific Panel Review of Biological Resources Impacts
and Proposed Mitigation for the Potrero Hills Landfill
Phase II Expansion

3-11

Power Plant Location. The Project EIR and other documents mention an alternative site for
the power plant, sedimentation basin, and associated facilities. Since 2006, the Landfill has
decided to relocate the power plant within the Phase I footprint, so I withdraw my objections.

Specific Evaluation of the Mitigation Program Components
Mitigation Goals and Objectives. My evaluation of the mitigation program for specialstatus plants, invertebrate habitat, sensitive habitats, grassland restoration and revegetation,
wetland restoration, and the Grassland Management Plan is provided in Table 3-1.
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Table 3-1. Evaluation of Mitigation Measures Identified
in Potrero Hills Landfill Phase II Project Documents
Item

Page

Evaluation and Comments
a

Environmental Impact Report 2003 (Project EIR)
Impact 4.2-1
4.2-18
The Project EIR states that no impacts to special-status plant species
Effects on Special-Status
are anticipated because the San Joaquin spearscale was last seen on
Plants
the site in 1998. However, this is a risky assertion. There is a strong
likelihood that viable seeds of this species remain within the soil seed
bank in this area. A web search for “soil seed bank longevity of
Atriplex” indicates that some members of this genus do persist in the
soil seed bank.
Recommendation: Continue monitoring for spearscale.
Mitigation Measure 4.2-9
Effects on Sensitive
Habitats

4.2-28

“All wetland mitigation sites shall be located within southern Solano
County between Potrero Hills and Jepson Prairie.”
and
“The County or other public resource agency shall hold the easement
to ensure retention of this land in perpetuity.”
Restricting the conservation easement grantee to the County or other
public resource entity is contrary to established practice in the Bay
Area and is unlikely to protect conservation values, based on research
by Bay Area Open Space Council.
Recommendation: See “Conservation Easements” in the text.

Impact 4.4-1
Increased Erosion Potential

4.4-16

There is no reference to the types of vegetation and natural habitat
being restored on the landfill. Restoration of the vegetation on top of
the approximately 580 acres of capped landfill is not adequately
addressed, along with restoration and revegetation of roads, berms,
and other bare lands.
Recommendation: Prepare a detailed restoration and management
plan for the capped landfills and other disturbed areas. Develop
methods for successful restoration methods onsite as soon as possible.

Impact 4.10-3
Visual Changes Associated
with the Construction of
Ancillary Facilities

4.10-17

The earthen berm, constructed to minimize the impacts of four metal
water storage tanks on the peak of the northern ridgeline, is to be
“vegetated with non-native grasses to ensure that it visually blends
with the surrounding vegetation.” Field surveys revealed that the
surrounding vegetation is a mix of native and non-native grasses.
Recommendation: Revegetate the berm using the mix of species
found at the site, native and non-native. If not carefully revegetated
the upland habitat values will be degraded rather than “preserved and
enhanced” as required in the Local Protection Program.

4.11 Cultural Resources

4.11-1

Removal of structures, recommended under grazing mitigation, is not
precluded by any findings in this section.
Recommendation: See “Debris Removal” in the text.

Mitigation and Monitoring Plan 2006b
3.3.1. Southern Hills Parcel 18

Characterization of the vegetation is cursory. An extensive number of
native and non-native species, annual and perennial, are found in this
area. The areas around pond 7 are less diverse.
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Table 3-1. Continued
Item

Page

Evaluation and Comments
b

Mitigation and Monitoring Plan 2006 (continued)
3.3.4. Griffith Ranch Parcel 25
In addition to the species named under “Vegetation,” there are
numerous stands of creeping wild rye (a native perennial grass) found
throughout the Griffith Ranch.
4.3.2 Seasonal Wetlands

32

Preservation of seasonal wetlands will be accomplished on Southern
Hills, Griffith Ranch, and Director’s Guild. Preservation can be
further enhanced by creation of wetland pastures.
Recommendation: Implement the recommendations under “Grazing
Management Recommendations” in the text, which specifies
(1) creation of fenced and gated wetland pastures and additional water
troughs to improve wetlands vegetation species and structure, and
(2) to manage (not eliminate) livestock use to enhance seasonal
wetlands.
Note: recommendation included in the 2007 Grassland Management
Plan.

4.3.2. Stream Channel

33

The proposed reestablishment of connection between pools at the
Director’s Guild site could encourage spread of invasive non-native
species.
Recommendation: Ensure that weed populations (particularly
Lepidium) are not spread through construction. Prior to connecting
ponds, evaluate current weed populations and the likelihood of spread
if pools are connected.

4.6 Vegetation

40

4.6.1 Southern Hills
Use of stored topsoil is a good practice. However there is no research
to support the long-term viability of species stored in the seed bank.
4.6.2 Griffith Ranch and 4.6.3 Director’s Guild
Use of onsite inoculums is a good practice.
Recommendation: For pool restoration, do not use commercially
available seed from local sources because the goal is to preserve the
biodiversity of these pools and the variation between pools.
Due to the 1 to 4 decades involved in the landfill expansion, there is a
time to conduct studies to determine the length of time various
species remain viable in the soil seed bank.

5.1 Performance Criteria

43

Overall, this section is good; however, use of California Invasive
Plant Pest Council (CIPPC) List A as the definitive list of invasive
species is inadequate. Purple star thistle, (Centaurea calcitrapa), an
invasive species that is prevalent throughout the mitigation properties
and is the logo of the Solano County Weed Management Area
Program, also must be controlled.
Recommendation: Use both CIPPC Lists A and B to define targeted
species for weed control. This ensures the control of purple star
thistle, which is common in the Potrero Hills.
Note: recommendation included in the 2007 Grazing Plan.
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Table 3-1. Continued
Item

Page

Evaluation and Comments
b

Mitigation and Monitoring Plan 2006 (continued)
5.2 Monitoring
46
The monitoring methods should be extended to grassland restoration
of the capped landfill. Also, 50-meter belt transects would be
appropriate for monitoring vegetation on more extensive sites such as
grasslands.
Note: recommendation included in the 2007 Grassland Management
Plan.
6.1 Site Preparation

50

6.1.2 Director’s Guild
Due to the importance of the intact biodiversity of pools on this
property, introduction or spread of invasive species is a serious threat.
In June 2006, I found two populations of Lepidium on the Director’s
Guild. Spreading this invasive weed will be deleterious to and thwart
mitigation efforts. Extra care must be taken to avoid inadvertent
spread of the seed and roots.
Recommendation: Require that all vehicles and equipment used on
Director’s Guild for site preparation for enhancement and restoration
work be washed to remove soil and seeds prior to working on this
property.

6.2 Planting and Seeding

53

6.2.1 Southern Hills and Griffith Ranch
Methodology is good overall.
Recommendation: No supplemental seed should be used for vernal
pool species in order to preserve the biodiversity of these pools and
genetic variation between pools.

7.0 Management and
Maintenance during
Monitoring

55

11.0 Long-Term
Management

61

a
b

Overall goals and objectives are good; details are provided in the
Grassland Management Plan, which is addressed later.
Recommendation: See “Grazing Management Recommendations” in
the text.
11.2.2 Conservation Easements on Preserved Lands.
Recommendation: Extensive comments; see “Conservation
Easement Recommendations” in the text.

EDAW 2003.
LSA Associates 2006.
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RECOMMENDATIONS FOR THE
GRASSLAND MANAGEMENT PLAN
In 2006, I reviewed and commented on the “Potrero Hills Mitigation Site Grazing Management
Plan.” In 2007, the Landfill’s consultants provided a revised grazing plan “Potrero Hills
Landfill Grassland Management Plan for Mitigation Areas (LSA Associates and ESP 2007).”
The 2007 Grassland Management Plan was responsive to most of my comments and
recommendations on the previous plan. The following review addresses the revised plan;
Table 3-3 compares the 2006 Grazing Management Plan with the revised 2007 Grassland
Management Plan, in terms of my comments.
Overall, the grasslands of the Potrero Hills mitigation properties are in good condition, based
on the species mix and cover of native and non-native vegetation. The grasslands may
superficially appear to support non-native annual species. In reality, they contain a variety of
native species, including annual forbs, perennial grasses, and bulbs, along with a few woody
shrubs (see the Project EIR, Appendix B, Exhibit 1, plant species list).
The goals and objectives of both the 2006 Grazing Management Plan and the 2007 Grassland
Management Plan are appropriate: to use livestock as a resource management tool to maintain
and enhance biodiversity, to eliminate or minimize impacts associated with unrestricted yearlong use by cattle, and to change the program to a seasonal operation. In fact, grazing on both
the Director’s Guild and the Southern Hills is seasonal due to limited fresh water for livestock.
Currently, the livestock stocking numbers are appropriate. The three grazing lessees, whose
properties adjoin the mitigation properties, manage their livestock at levels very close to those
recommended in the Grassland Management Plan, summarized here in Table 3-2. In the table,
the current grazing levels (in animal unit months [AUMs], see definition in table footnote) are
compared to the recommended levels.
The most notable changes in the 2007 Grassland Management Plan are the establishment of a
paid, part-time Resource Manager; inclusion of a figure showing specific fencing and range
improvements; and a weed control program with priorities. The most notable omission
continues to be restoration and grazing land management plans for the capped landfill area.
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Table 3-2. Summary of Mitigation Parcels, Current and Proposed Grazing Levels, and
Season of Use to Achieve 750 Residual Dry Matter in an Average Rainfall Year

Acres:
Mitigation
Acres versus
Parcel Acres
87 of 87

Griffith
Ranch

Southern
Hills and
pond 5

Parcel
Director’s
Guild

Proposed
AUM/Acre,
Number of
Cow/Calves, and
Season
of Use
1.0 AUM/acre
(ac), 32 pairs,
2 months, Jan–
Mar

Lessee
G. Tonnessen

Animal
Type
Cow/calf

Current
AUM/
Acre
N/A

61.3 of 142.2

G. Tonnessen

Cow/calf

1.2

1.6 AUM/ac,
16 pairs,
3 months, Nov–
Jan

Feasibility
problems:
Griffith is used
for access to
adjacent
pastures.

428 + 18 =
446 of 446

E. Ahart

Cow/calf

1.5

1.0 AUM/ac,
156 pairs,
6 months, Dec–
May

Per 2007
Grassland
Management
Plan: Improve
livestock
distribution with
new water
sources, new
fences, and
fenced wetland
pastures.

Comments
Create fresh
water source per
2007 Grassland
Management
Plan.

AUM = animal unit month (the amount of forage required to support an animal unit [one cow/calf pair or five sheep] for 1 month.
Source: LSA Associates and ESP 2007.
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Table 3-3. Treatment of Pam Muick’s Recommendations on the 2006 Grazing
Management Plan within the 2007 Grassland Management Plan

Topic
Recommendation
Missing Items
Restoration and
management plan for
capped landfill
grasslands.
Enhancing Biodiversity
Describe in detail the
specific biodiversity
management goals,
what kind of vegetation
to manage for and how
biodiversity can be
measured. Include
targets, timelines, and
monitoring methods.
Separately fence and
gate sensitive habitat
areas, for example the
wet meadow, to
facilitate livestock
management.
Remove debris on
parcels, such as
buildings, spools of
wire, and old
equipment, as long as it
is not being used as
wildlife habitat.

How and Where 2006
Recommendations Are Addressed
in Revised 2007 Plan

Comment

Not addressed in 2007 plan.

When will this be addressed in
the permitting process?

Biodiversity targets goals on pp. 24–
25; grazing goals and monitoring on
pp. 10–12.
Monitoring methods identified on
pp. 24-25.
Timeline commences after
mitigation signoff.

Inconsistencies between 2006
and 2007 AUM tables noted
and information conveyed to
PHLF. Corrections made by R.
Nichols. See email memo
April 9, 2007, from R. Nichols
to D. Airola and P. Muick.

Figure 4 Range Improvements
identifies specific new fence
installation, old fence removal, and
installation of new water troughs
and lines.
Figure 4 (above) and in text on
p. 23.

Local Knowledge and Livestock Management
Interview the three
No indication if additional
current grazing lessees
interviews took place. However, the
and incorporate their
2007 plan provides more specific
knowledge and
information about types and
recommendations into
locations of pasture improvements.
pasture improvements.
Prior to implementing
This analysis will be addressed
pasture improvements,
through the overall planning method
such as water troughs
and oversight of Resource Manager
and placing salt blocks,
(RM).
evaluate the presumed
outcomes of these
improvements and how
they may positively or
negatively affect the
biodiversity goals.
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Table 3-3. Continued
How and Where 2006
Recommendations Are Addressed
Topic
Recommendation
in Revised 2007 Plan
Local Knowledge and Livestock Management (continued)
Create and implement a
Addressed in two ways: discussion
model grazing lease
on p. 13 and model lease from East
that includes record
Bay Regional Park District included
keeping about animal
(Appendix A).
types and numbers as
part of lessee’s or land
manager’s
responsibility.
Re-examine the
Recommendation to use stocker
recommendation to
calves dropped. Horses and goats
graze stocker calves
added to livestock types allowable.
because current lessees
have cow and calf
operations.
Do not rely on grazing
On p.13, the plan proposes to hire
income as the sole
an RM to oversee:
funding source for
 livestock grazing,
restoration and
 landfill trash removal,
management activities.
 data monitoring,
 report writing,
 mosquito control
measures,
 compliance with Sheriff’s
Department,
 the volunteer restoration
and education program
Topics and timeline for the annual
monitoring report, to be submitted
by December 15 each year, are
identified on p. 25.

Comment
The appraisal method of lessee
selection on p. 13 contains a
confusing low bid analogy.
Perhaps the confusion is a
typographical error?

(A) RM oversight of grazing
program fills a missing link in
implementation of the
Grassland Management Plan.
However, RM should not be
an employee of PHLF due to
public perception and conflict
of interest concerns that may
arise around mitigation
compliance issues.
B) Funding identified for RM
is from grazing income and
Mitigation Fund. Are there
other issues around PHLF
allocation of Mitigation
monies for this position?
Depending upon the answer,
this may or may not provide
sufficient de-linking of grazing
income from restoration and
management activities.
C) It is unclear if Grassland
Management Plan proposes to
accomplish restoration of
mitigation parcels by volunteer
activity alone. If so, this is
inadequate and does not ensure
timely or quality restoration
work.
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Table 3-3. Continued
How and Where 2006
Recommendations Are Addressed
Topic
Recommendation
in Revised 2007 Plan
Local Knowledge and Livestock Management (continued)

Comment
(D) The part-time RM
position, as described, is
responsible for a wide range of
activities. Some
responsibilities (running a
volunteer education program)
appear inconsistent with
overall job description and
qualifications.

Weeds and Invasive Species
The goal of enhanced
biodiversity should
include monitoring and
reduction of invasive
weed populations,
utilizing protocols
consistent with Solano
County Weed
Management Area and
California Invasive
Plants Council
guidelines.
Weed monitoring and
management should be
an ongoing component
of grazing management
and not a one time or 1to 3-year program.
Director’s Guild
Establish fresh water
source for livestock.
Utilize livestock to
ensure that the buildup
of dead plant material
(thatch) does not
reduce or negatively
affect native species.
Incorporate grazing
management practices
and research findings
from the Jepson Prairie
Management
Committee.

Addressed in detail in Section 2.4
pp. 19–23 and Figure 5, Invasive
Plant Species. The existing invasive
species have been prioritized for
management.
Revised plan addressed concerns
regarding weeds introduced through
supplemental feed on p. 18.

Addressed above.

Figure 4, Range Improvements, and
in text.
Addressed in text on p. 15.

Partly addressed though reference on
p. 10.
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Use of Jepson Prairie
Management Committee
research findings proposed; no
other connection described.

Table 3-3. Continued

Topic
Recommendation
Griffith Ranch
Establish fresh water
source for livestock.
Work with the
neighbor, who is also
the lessee, in
developing pasture
improvements.
Southern Hills and Pond 5
Fence the Southern
Hills. The property
does not have a fence
along much of its
northern and southern
borders; this makes it
difficult to effectively
manage livestock
grazing.
Establish additional
fresh water sources
(troughs on concrete
and rock pads) in the
western part of the
Southern Hills.
Establish wetland
pastures (with fences
and gates) to reduce
the extensive areas of
bare and churned earth
around stock ponds,
wet meadows and
other areas of seasonal
water, including the
areas in the
northwestern corner of
the parcel.

How and Where 2006
Recommendations Are Addressed
in Revised 2007 Plan
Figure 4, Range Improvements, and
in text.
Figure 4, Range Improvements, and
in text.

Figure 4, Range Improvements, and
in text.

Figure 4, Range Improvements, and
in text.

Figure 4, Range Improvements, and
in text.
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Comment

Feasibility problem remains
due to lessee using Griffith
Ranch for access to other
pastures.

RECOMMENDATIONS FOR CONSERVATION
EASEMENTS FOR MITIGATION LANDS
This analysis addresses concerns raised by Project EIR Section 4.2-9, “Effects on Sensitive
Habitats,” and MMP Section 11.2, “Conservation Easements on Preserved Lands.”

General Recommendations Regarding Easements
Easement Holder. The Project EIR and the MMP propose assigning the conservation
easements to the County, DFG, Wildlife Conservation Board, or other public resource
agency. DFG holds title to lands adjacent to the Director’s Guild in Hill Slough within the
Suisun Marsh (see Table 3-1 in Appendix 3). Recently, however, DFG has tended to refuse
mitigation easements due to understaffing and reduced state funding.
The Bay Area Open Space Council (1999) conducted an extensive survey of conservation
easements in the Bay Area, including Solano County. The report concludes that “seventy
percent of easements held by public agencies are not monitored” (page 18) and further, that
“…easements must be regularly checked to ensure that the terms of the easement are being
followed” (page 21). My professional experience with conservation easements in Solano
County, along with findings of this report, underpins the recommendation to assign the
conservation easements to Solano Land Trust for Landfill mitigation. The Trust has a staffed
easement stewardship program and a good track record of monitoring and enforcing its
conservation easements. In addition, the Trust owns and manages nearby and similar lands
such as Rush Ranch and Jepson Prairie.
On July 31, 2006, I met with Solano Land Trust staff, Rob Goldstein (Mitigation
Coordinator) and Wendy Low (Land Transaction Specialist), to learn about the Trust’s
conservation and mitigation easement program and process. To initiate the process, the Trust
requires a completed application available online, and a $1,000 screening fee to cover staff
time. The staff screens the conservation easement application, which is then forwarded to the
Board’s Mitigation Committee. If approved, the easement is evaluated further by staff and
an appropriate endowment is calculated. The final conservation easement is brought to the
Trust’s Board for approval. A conservation easement can be completed within 6 months to
2 years. Trust staff told me that they are able to process easements in a timely manner.
Easement Provisions. Existing rights and restrictions on each mitigation property must be
clarified through a comprehensive title search. In some cases, the following rights and
restrictions may have been granted previously and could compromise mitigation values.
These rights and restrictions, most of which were listed on title searches of Landfill lands
include:
•

Energy /power generation facilities (wind, solar, and other);

•

Oil, gas, and other hydrocarbons and mineral exploration, production, and transportation;
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•

Rights of pedestrians, vehicles, and livestock to ingress and egress on and across existing
private roads;

•

Use of sedimentation ponds for recreation and watering livestock;

•

Rights to water for livestock;

•

Other water uses;

•

Quarries (several are permitted within the Potrero Hills; see discussion under “Cumulative
Effects”);

•

Grazing rights;

•

Hunting rights; and

•

Disposal of compost, biosolids, and clean fill, including berms for viewshed protection.

To maintain the long-term viability of mitigation lands, conservation easements should
prohibit all uses that would compromise mitigation values, including, but not limited to:
•

Energy /power generation facilities (windmills, turbines, solar arrays, and other powergenerating facilities);

•

Oil, gas, and other hydrocarbons and mineral exploration, production and transportation;

•

Construction of sedimentation ponds;

•

Removing water from the property or using it for non-wildlife purposes;

•

Use or construction of quarries;

•

Disposal of compost, biosolids, and clean fill, including berms for viewshed protection; and

•

Development and construction of buildings and structures.

Parcel-Specific Easement Recommendations
The project proponents plan to put conservation easements on the three mitigation parcels.
The following issues specific to individual properties were identified during the course of
this consultation:
Director’s Guild
In addition to the usual mitigation easement issues, the conservation easement for Director’s
Guild should address the following issues:
•

Limitation on any widening or creation of roads through this area;
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•

Ensuring that any linkages or increase of tidal flow through the east-west ditch is studied
and evaluated to ensure that ecological values are not diminished;

•

Weed control;

•

Linking management decisions on Director’s Guild with the Jepson Prairie Management
Committee, which could serve as an overseer and/or source of management guidance;

•

Management of wetland mitigations; and

•

Use by grazing lessee.

Griffith Ranch
In addition to the usual mitigation easement issues, the conservation easement for Griffith
Ranch, should address the following issues:
•

Limitation on any widening or creation of roads through this area,

•

Weed control,

•

Management of wetland mitigations, and

•

Use by grazing lessee for access to adjoining lands.

Southern Hills and Pond 5
In addition to the usual mitigation easement issues, the conservation easement for Southern
Hills should address the following issues:
•

Limitation on any widening or creation of roads through this area;

•

Access limitations on existing private roads;

•

Potential conflicts with the existing 80-acre easement;

•

Potential conflicts with approved quarry operations; and

•

For pond 5, separate the 18.1 acres encompassing pond 5 from its current parcel (APN
0046-120-4500) to stand alone or to append to the Southern Hills parcel, per legal advice
and county zoning.

RECOMMENDATIONS ON DEBRIS REMOVAL
General Recommendations
Mitigation parcels should be enhanced by cleaning up the large structures and litter (pipes,
fencing, old appliances, and old farm equipment) and other debris currently found on the
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properties. Section 4.11 “Cultural Resources,” in the Project EIR states that none of the
existing agricultural structures have historical significance. Therefore, removal of structures,
which is generally recommended under grazing mitigation, is not precluded by any findings
in this section.

Parcel-Specific Recommendations
Incorporate the following debris removal recommendations into mitigation plans, unless
wildlife values indicate otherwise.
Director’s Guild
•

Remove eucalyptus stumps on the edge of the playa pool, unless these might be useful for
birds and other desirable wildlife;

•

Remove piles of rolled fence wire scattered about the property;

•

Remove old appliances and farm equipment scattered around the southern half of the
property near the half-burned barn;

•

Remove pieces of wood, a redwood water tank, water troughs, and other wooden building
materials on the ground, unless of value to California tiger salamanders and other reptiles
and amphibians; and

•

Remove structures, including the partially-burned barn and intact metal silo and its concrete
pad.

Griffith Ranch
•

Remove debris in and around the old barn and pump house near the eucalyptus grove; and

•

Remove structures, including the old barn and pump house.

Southern Hills and Pond 5
•

Remove various pieces of equipment in and around the pond 5 barn and spring box, and

•

Remove the barn near pond 5.
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Chapter 4. California Tiger Salamander
Review Conducted by:
H. Bradley Shaffer, Ph.D.
Section of Evolution and Ecology and
Center for Population Biology
University of California
One Shields Avenue
Davis, CA 95616
(530) 752-2939

Christopher Searcy
Section of Evolution and Ecology and
Center for Population Biology
University of California
One Shields Avenue
Davis, CA 95616
(530) 752-2939

SUMMARY
We reviewed the biological impacts of the Phase II expansion project and the proposed
mitigation on existing populations of the California tiger salamander (Ambystoma
californiense) (CTS) at the landfill site. We first identified all viable breeding areas at the
site, based on our own field surveys of late-season larval samples in all existing wetlands,
and on previously reported larval and adult surveys. We then developed a quantitative model
for mitigation that considers the biological value of each acre that will be lost and each acre
proposed for mitigation at the site. We evaluated the proposed mitigation using a biologically
realistic habitat valuation model we developed for CTS from empirical field data. Our
analysis demonstrates that the proposed mitigation does not balance the lost biological value
of the Phase II expansion, and it does not lead to a net increase in CTS habitat value. We
propose alternative scenarios that could improve the habitat value of the existing mitigation
properties and discuss the alternative option of acquiring additional acreage to help mitigate
the lost biological value of CTS.

INTRODUCTION
Background
The Landfill proposes to expand its operations into a Phase II expansion project. This project
will substantially impact the biological resources in the area, both by covering a 193.8-acre
parcel with landfill material and by isolating certain fragments of the property from others,
thereby restricting the use of some of the remaining, unimpacted land.
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Our role in this project was described in the Scope and Schedule provided to the senior
author (Appendix A; see Chapter 1 for additional information on the scope of the review
efforts as defined by BCDC). As academic biologists, we elected to conduct our portions of
the review pro bono and have not been compensated or reimbursed for any time or expenses
incurred during this project. Shaffer is an expert on California amphibian and reptile
biology, with a particularly strong emphasis on the biology and conservation of the CTS.
Searcy is a graduate student (Ph.D. program in Population Biology) working under Shaffer
on the community ecology of CTS, both in its aquatic and terrestrial stages.

Scope of Review
The Central Distinct Population Segment of CTS is listed as Threatened under the federal
Endangered Species Act, and previously has been documented to exist on the Landfill site
(ESP 2002). It is also a Species of Special Concern in California (DFG), and is being
considered for state listing. Particularly because of recent work on terrestrial habitat use by
the CTS (Trenham et al. 2001, Trenham and Shaffer 2005), Shaffer was brought onto the
team to document the use of the site by CTS, and to use the best-available science to evaluate
impacts and proposed mitigation efforts on salamander populations. Our scope did not
include a review of impacts of the project on reptiles and other amphibians. However, we are
willing to offer comments on these species, if requested.

Review Objectives
Our overall objectives were to determine the use by CTS of breeding ponds on the Potrero
Hills Phase II expansion site and proposed mitigation areas, evaluate the impact of the
expansion project on both aquatic and terrestrial salamander habitat, and evaluate the
effectiveness of proposed mitigation. To accomplish this analysis, we used GIS layers and
our newest data from the nearby site at Jepson Prairie Preserve (Shaffer and Searcy
unpublished data, which augments data from Trenham and Shaffer 2005) to estimate the
combined biological impact on CTS populations of (1) losing the proposed Phase II
expansion land, and (2) protecting the proposed mitigation land. In this way, our goal was to
provide a clear, biologically based evaluation of whether or not the proposed mitigation is
sufficient to offset the proposed losses of habitat to the salamander.
Our strategy fully embraces the USFWS goals for developing mitigation credits, which states
that “the credit system for a conservation bank should must be expressed and measured in the
same manner as the impacts of the development projects that will utilize the banks…. The
method of calculating bank credits should be the same as calculating match project impact
debits.” (USFWS 2003, p. 10). The USFWS goes on to recommend that “Every conservation
banking agreement should specify the methods for determining credits within the bank and
debits outside the bank…” (USFWS 2003, p. 11), and our method seeks to specify this in a
quantifiable manner.
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Specifically, we sought to:
•

Identify CTS breeding ponds that were used at the site in 2006 and compare
results to data provided to us from a previous breeding site evaluation (ESP
2002).

•

Evaluate the effects of the proposed project with a primary goal of evaluating the
effects on CTS terrestrial habitat use.

•

Evaluate the proposed mitigation program, primarily to determine under a
biologically reasonable set of assumptions whether the proposed mitigation will
compensate for the loss of habitat to the metapopulation of salamanders on the
site.

•

Identify potential modifications or implementation measures for incorporation
into the landfill expansion. Here, our main goal was to evaluate the biological
value to CTS of the acreage that would be lost and the acreage that would be
“gained” through mitigation. Depending on the mitigation ratio to be required by
the USFWS, DFG, and other agencies, the gain in acreage typically must
outweigh the loss by a factor of 2:1 or 3:1. If there is a net loss in biological
value, then we identify this as a clear problem. We also comment on certain other
aspects of the proposed mitigation plan.

•

Identify potential modifications to the mitigation program to more effectively
offset for potential effects of the project.

METHODS AND MODEL DEVELOPMENT
We conducted surveys for larval CTS using standard seining sampling in all aquatic habitats
at the Landfill Phase II expansion site, mitigation areas, and the adjacent Eastern Valley
property. This area has, or had, seven potential breeding sites for CTS, numbered ponds 1–7
(see Figure 6 of the MMP [ESP and LSA Associates 2006]). These sites were surveyed by
LSA Associates on April 13, 2000; March 30, 2001; and April 8, 2003; and again by Shaffer
and Searcy (accompanied by Tim Lacy of LSA Associates) on May 23, 2006. All survey
efforts by Shaffer and Searcy were authorized by USFWS, under an Endangered Species Act
Section 10A(1)b permit issued to Shaffer.
We used a 15-foot-long seine to sample for larvae. Our surveys occurred rather late in the
season (i.e., CTS generally breed in December/January and metamorphose in May–July;
Shaffer and Trenham 2005, Trenham et al. 2000). Therefore, we were sampling for large
larvae that are generally easy to capture in small pool habitats. We sampled until we had
caught a minimum of 30 larvae, except where none were caught in five seine hauls, at which
point we stopped sampling. We clipped small pieces of tail from each larva (retained for
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future genetic analysis) and assigned the population of each pond to one of the following
abundance categories:
•

Abundant = at least 10 larvae in an ~20-foot seine haul; many hundreds (or more)
presumed to occur in the pond.

•

Present

•

Not Abundant = 1 to 9 larvae per seine haul; probably less than 100 individuals
present in the pool.

•

Absent = no larvae caught during at least five seine hauls, and 50–100 percent of
the surface area of the pond sampled; if larvae are present, probably less than 10
occur in the pool.

We also collected data on the approximate size and depth of the breeding sites.
We walked some areas of terrestrial habitat, but the secretive nature of adult and sub-adult
CTS makes it virtually impossible to use visual occurrence to evaluate the suitability of the
terrestrial habitat for the species. We noted areas with abundant ground squirrel and gopher
activities, both of which are important components of CTS terrestrial habitat (Loredo et al.
1996, Trenham 2001, Shaffer and Trenham 2005).

Impact Evaluation
Biological and Analytical Assumptions. Determining project impacts on CTS is a
complex process that requires detailed knowledge to make a reasonable assessment. This is
particularly true for terrestrial habitat, which we view as overwhelmingly important for this
project. Any evaluation of impact and mitigation for terrestrial habitat loss rests on a series
of biological assumptions. Assumptions we used are briefly discussed below:
(1) CTS migrate to and from breeding sites, and their distribution on the terrestrial
landscape depends on distance from a breeding site, as well as the age of the
animal. For example, both new metamorphs and breeding adults tend to
concentrate more near breeding sites than do 1- to 3-year-old animals.
Importantly, we can now estimate these age-specific density distributions based
on capture data from nearby Jepson Prairie, Solano County (Trenham and Shaffer
2005, Shaffer and Searcy unpublished data).
(2) CTS move to and from their breeding sites in straight lines. We have only limited
data to support this assumption, but it is a reasonable, simple assumption that is
consistent with the results of our field studies in Monterey County. Under this
assumption, the Phase II expansion area effectively blocks all movements
(estimated as straight-line distances) from a breeding site to areas on the opposite
side of the expansion area. For example, the Phase II area renders the Director’s
Guild parcel unavailable to CTS from pond 3, since there is no straight line access
from pond 3 to the Director’s Guild that does not cross the expansion area. The
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same is not true for pond 2, however, where the expansion area blocks potential
movement to some, but not all, of the Director’s Guild lands.
(3) Animals of different ages have different values to the total population. Based on
data collected over an 8-year period in Monterey County (Trenham et al. 2000)
and our last 2 years of data at Jepson Prairie, we established a relative weighting
scheme to assign population values to metamorphs, juveniles, and breeding adults
(see below). This weighting scheme uses the probability of survival of each age
class to breeding age. For example, new metamorphs have a relatively low value
because of the substantial mortality that occurs prior to reaching breeding age,
whereas breeding adults have the highest value.
(4) We can combine the survival-based weighting scheme with the density
distribution of different age class animals across the landscape to calculate, for
each breeding site (ponds 1, 2, 3, 4, 5, and 7), the reproductive value of each acre
of land that is lost to the Phase II landfill expansion and the reproductive value of
each acre of land provided by the Director’s Guild, Griffith Ranch, and the
Southern Hills mitigation parcels. We also calculated these values for the Eastern
Valley area, even though it is not a designated mitigation area. For ponds 1 and 4
that are completely eliminated, we calculated the total value of a 1-mile circle of
lost habitat, because that is the minimal distance that is currently considered
occupied by the USFWS.
(5) We consider all other lands, including the Eastern Valley area (i.e., valley lands
just east of the Phase II area) as unaffected—that is, as neither a benefit nor a loss
to the salamanders.
(6) We did not include the power plant site in our calculations, since our most current
information indicates that it will be placed within the Landfill Phase II expansion
site footprint. We also did not include any quantitative predictions for the impact
of the increased traffic from roads and construction equipment in our evaluation,
since we do not have any real knowledge about the magnitude of such impact.
We did not consider any other indirect effects on CTS. We also did not include
the positive or negative effects on salamanders that may breed offsite (i.e., from
breeding ponds that are not on the Phase II, mitigation, or Eastern Valley lands)
but that may use these areas as terrestrial habitat. While inclusion of these effects
would change our calculations somewhat, they are clearly minor compared to the
effects of Landfill expansion to the Phase II area and the proposed mitigation
parcels.
(7) Our calculations of habitat value are assessed on an acre-for-acre basis (i.e., we
calculated the biological value of each acre that is lost and each that is gained
through protection and possible enhancement). Final mitigation ratios are then
needed to determine whether the proposed mitigation is adequate for what is lost.
This ratio is not a predetermined value, and according to the USFWS varies
depending on the region in question. Given the rarity of high-quality habitat in
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the Bay Area, we prefer a 3:1 ratio, although a value of 2:1 is mentioned in the
supporting documentation.
(8) We informally consulted with the UFSWS to determine that our general approach
was valid. We also clarified their policy on certain issues regarding mitigation
lands. In particular, the USFWS clarified that any mitigation land must contain
habitat that supports all aspects of the biology of a species to even be considered
as valid mitigation acreage. In the case of CTS, that means that it must be
immediately adjacent to, or have on it, protected breeding and upland habitat to be
considered mitigation land. Therefore, the value of upland habitat was evaluated
only in relation to its distance and connection to those ponds protected within
contiguous mitigation lands.
(9) Details of the Evaluation Method. Our assessment of the biological value, or
population value, of land around a pond is based on 2005–06 data from Olcott
Lake, Jepson Prairie Preserve, Solano County. This site is about 10 miles
northeast of the Landfill project and is the most actively-studied site for CTS
terrestrial habitat use in the species’ range. The 2005–06 year data set consists of
a total of 8,402 captures, making it a robust study on which to base our analysis.
Our strategy was to take the density distributions of each recognizable age class
(i.e., new metamorphs, juveniles, and sexually mature adults) at Olcott Lake and
apply those distributions to the landscape at the Landfill project. We then
weighted these distributions based on the relative reproductive values of their
respective age classes to come up with a total loss or gain in population value of
habitats for each proposed action (Phase II development and mitigation
designation).
The relative reproductive value of an adult was set at a value of 1.0, and the relative
reproductive values of the other age classes was assigned as their probabilities of surviving to
maturity. These probabilities were calculated based on data from Trenham et al. (2000), who
gives the average age to maturity for CTS as 4 years, with 30 percent surviving during the
first year and 55 percent surviving during each subsequent year. Based on these values, we
calculated the relative reproductive value of an average juvenile as 0.37 and the relative
reproductive value of a metamorph as 0.08. The density distributions of the different age
classes at various distances from Olcott then were weighted by these relative reproductive
values and added together to produce a density distribution of reproductive value as a
function of distance from the shoreline of a pool (Figure 4-1). By integrating this curve, one
can determine the size of the reserve one would need to create around a pool in order to
protect a certain fraction of the reproductive value of a salamander population. The
percentage of the reproductive value of the population that is protected is in turn directly
correlated with the future viability of the population.
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Salamanders captured per drift fence
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Figure 4-1. Methodology for Calculating the Distance Curve of Proposed Mitigation Ratios. Calculations
are based upon the density distributions of the three age classes (metamorphs, juveniles, and adults) captured at
Olcott Lake, Solano County during the 2005–2006 wet season (top panel). These density distributions were
then weighted by multiplying them by their relative probabilities of reaching maturity (i.e., metamorph = 0.08,
juvenile = 0.37, adult = 1.0) and added them together to give the density distribution of reproductive value
(middle panel). This density distribution shows the relative value of land at different distances from the
shoreline in contributing to maintenance of the salamander population. A curve of mitigation ratios (bottom
panel) was generated with the same shape as the density distribution of reproductive value, so that land at
various distances from the shoreline of a breeding pond have the same relative values as mitigation habitat for a
salamander population. The magnitude of this curve is such that if one had to mitigate for all of the land within
1 mile (1.6 km) of a breeding pond, it would require the same amount of land as would be required with a 1:1
mitigation ratio applied to all lands within 1 mile of a breeding pond.
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The density distribution of reproductive value shows how valuable each acre of land is to the
salamander population at various distances from a breeding site—that is, it indicates the
biological value of land (or at least one important component of the biological value) as a
function of distance from a breeding site. In order to make this curve meaningful for
resource managers, we have converted it into a curve of mitigation value that reflects this
distribution of biological values. Thus, our proposed mitigation value curve (Figure 4-1) has
the same shape as the density distribution of reproductive value, assigning relative mitigation
values to lands at various distances from a breeding pool that are equivalent to its relative
biological value to a salamander population.
The height of the proposed curve of mitigation value is important. In Figure 4-1, we chose to
scale the entire curve such that the total value of mitigation land (i.e., the total area under the
curve) within 1 mile of a pond is equal to the total mitigation value for that same mile under
a 1:1 constant mitigation ratio. Thus, the area under the curve is identical to the area if one
were to accomplish a 1:1 mitigation ratio for all of the land within 1 mile of a vernal pool
without any biological weighting considerations. Therefore, the total mitigation required
under the current USFWS strategy, and our strategy, is the same. However, that total
mitigation value is radically redistributed under our plan, so that the mitigation ratio is much
higher for land that is densely inhabited by high-value (i.e., older) animals and much lower
for land that is sparsely populated by low-value animals. An important aspect of this strategy
is that the same mitigation index is used both for land that will be lost and land that will be
gained through mitigation. This equivalency is critical, for it allows us to evaluate the gains
and losses of each parcel in an unbiased, biologically meaningful way. We also note an
important point, which is that we here define “gains” in a very specific way. If an acre of
existing land that is already occupied by salamanders is protected in perpetuity as habitat, we
consider that a 1-acre “gain”. Thus, if 2 acres of land are owned by a developer, and 1 is
destroyed (lost) and the other is placed into permanent mitigation (gained), we view this as
no net loss, rather than a 50% net loss (2 acres of habitat are reduced to 1 protected acre).
We do so in an effort to view the mitigation proposed by the Landfill in its best possible
light, fully recognizing that this may not be in keeping with general guidelines for mitigation.
In addition, the scheme represented in Figure 4-1 does not take into account the
mitigation ratios currently used by the USFWS, which are always greater than 1:1 (in our
experience, 3:1 is the standard ratio, but according to the USFWS, it depends on the area
under consideration). To go to a 2:1 or 3:1 ratio, one would multiply the Y-axis for “debits”
due to lost land by two or three, respectively.
Why do we go through all of these calculations, rather than simply use a preset 2:1 or 3:1
mitigation ratio for lost land in the expansion area? The reason is that our strategy allows us
to make evaluations that are much more biologically based than a single simple ratio and to
apply them objectively to each acre being lost or protected through mitigation. It also
emphasizes that not all acres are equal, and that the precise configuration of impacted and
mitigation land is critically important.
We applied this formula for each occupied pond to the land lost to the Phase II expansion
area and to the land protected by mitigation (Director’s Guild, Griffith Ranch, and Southern
Hills) to evaluate the effectiveness of proposed project mitigation. We present these results
below under “Direct Project Effects.”
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Mitigation Evaluation and Recommendations
We note that our mitigation evaluations are somewhat approximate. We did not include all
impacts (see “Direct Project Effects” below), and we assumed that all terrestrial habitat
differs only with respect to distance to a breeding site (a very reasonable approximation). As
discussed previously, we also did not address the potential values of project lands to
salamanders using off-site breeding pools. Given that these off-site lands are not currently
protected, this is in accordance with current USFWS policy, to the best of our knowledge.

IMPACT EVALUATION
This section reports on results of field surveys and analysis of habitat evaluations conducted
for the Phase II and mitigation sites.

Pond Survey Results for CTS
Our survey results are summarized in Table 4-1, along with previous survey results.
Because CTS do not breed every year at every site, and breeding and metamorphosis dates
vary among years, we did not use larval densities as a basis for characterizing the quality of
the sites, although we note whether larvae were “abundant,” “present/not abundant,” or
absent. However, for our calculations, we simply considered sites as “occupied” or
“unoccupied.” Based on LSA’s observation of adults at pond 6, we could have considered it
occupied; but the absence of larvae in surveys by both LSA and us suggests that it may not
be used regularly by CTS for breeding, and we did not include it as a breeding site. In
addition, we did not separately sample pond 3A because it appears to simply be a spill-over
from pond 3, and we consider it to be biologically a part of pond 3.
In summary, our evaluation of habitat occupancy by CTS is similar to that portrayed in the
MMP—that essentially all ponds constitute breeding habitat for CTS, and that all terrestrial
habitat is utilized by metamorphosed CTS. However, we considered pond 6 to be
unoccupied for our calculations, because it appeared to us to be a very marginal breeding
site.
At a somewhat broader level, our field work indicated to us that the Potrero Hills site
constitutes fairly “normal” CTS habitat. It lacks any large, completely natural vernal pools
that constitute the most important CTS breeding habitat, but the fact that it is currently an
intact set of interconnected ponds (i.e., within the typical dispersal distances of salamanders)
with contiguous terrestrial habitat makes it more important than an equal amount of acreage
with isolated breeding pools.
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Table 4-1. Relative Abundances of Previous and 2006 Surveys for California Tiger
Salamanders in Ponds within the Potrero Hills Phase II Expansion Area
and Adjacent Proposed Mitigation Lands
Surveys by
LSA Associates 2000–2001
and 4/8/03
Adults seen in 2001; larvae
present/not abundant in
2003

Surveys by
Shaffer and Searcy
5/23/06
Abundant larvae

2

Larvae present/not abundant
in 2001; no larvae in 2003

No larvae

3

No larvae in 2001; abundant
larvae in 2000 and 2003

Abundant larvae

3A

Larvae present/not abundant
in 2001; larvae absent in
2003

4

Larvae present/not abundant
in 2000–2001

No survey

5

Abundant larvae in 2000,
2001, and 2003

Abundant larvae

6

Adults but no larvae seen in
2001

No larvae

7

Adults present in 2001;
abundant larvae in 2003

Abundant larvae

Pond
1

Notes

Pond nearly dry when
sampled in 2003; not directly
sampled by Shaffer and
Searcy because considered a
part of pond 3
Pond was eliminated between
survey periods

Pond almost dry at 2006
survey

Note: See ESP 2002 and Lacy 2003 for details on LSA’s results.

Direct Project Effects
Habitat Loss. The Phase II expansion would result in two direct impacts: loss of
aquatic breeding habitat (ponds 1 and 4) and loss of terrestrial habitat. In this evaluation, we
assumed that the terrestrial habitat is currently at its carrying capacity, and therefore that
adding more ponds (above the existing number) will not substantially increase the total
number of breeding adults on the site. We make this assumption based on pragmatic,
empirically based science. We know, based on multiple years of survey data, that most
ponds onsite are regularly used and support salamander breeding, and we therefore assume
that they each contribute equally and additively to the recruitment pool of breeding adults.
However, we have no such information for any potential replacement pools—they might be
used as breeding sites in the future; if they were, they might contribute more adults to the
overall number of breeding adults—but they also might not.
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Given that no new ponds have been constructed to replace the old ones, and that no adult
censuses have been conducted, we simply assume that the system is working at capacity right
now. By this logic, if ponds are destroyed (for example, ponds 1 and 4), they could, in
principle, be replaced, up to the current density of ponds per acre of upland habitat that
now exists at the site, since that would bring the system back to its current capacity.
However, it is impossible to evaluate the “credit” that might be gained from such
replacement ponds for two reasons. First, we would need to know that such “replacement
ponds” function as breeding ponds—that is, that they hold water for the appropriate length of
time, that they do not become invaded by exotic predators, and that CTS use them as
breeding habitat that results in successful recruitment. Second, we would need to know their
exact placement on the landscape to calculate their added mitigation value. Given that we
have no data to work with, and that no replacement ponds have been constructed, we do not
include such “potential ponds” in our calculations. We do note that replacement ponds have
been proposed (for example, on the Griffith Ranch property) and that they could certainly
make up for some of the losses created by the removal of ponds. However, we would want
to model these proposed ponds and recalculate the gains and losses incurred by these plans.
The effects of the expansion area and the values of the mitigation areas are summarized in
Table 4-2. The habitat values for the project lands and each mitigation area (and the adjacent
Eastern Valley property) are shown for each breeding pond and summarized across all ponds.
Table 4-2 shows several calculated values which we explain in more detail here. The deficit
wedge for a breeding pond is the number of “acre equivalents” lost for that pond as a
function of the proposed Phase II expansion. To calculate it, we extend a “wedge” from the
pond to the edges of the Phase II expansion, and consider both the actual habitat lost to the
Phase II expansion and the habitat that is in the “shadow” of the expansion, up to a mile from
the breeding pond. However, some of the land in that shadow may already be destroyed. For
example, it might be that some of it was already lost to the Phase I part of the Landfill
project. The credit wedge calculated the fraction of the deficit wedge that is not current
habitat, using the same function as was used for the deficit wedge. (The credit wedge is
simply our calculation of the acreage within a deficit wedge that was not appropriate habitat
due to previous habitat modifications.) When the deficit wedge and credit wedge are
summed, we have the total cost (i.e., gain or loss) for that pond as a result of the Phase II
expansion. Thus, for Pond 1, the deficit wedge results in -2,066.978 lost acre equivalents of
biological value, but the credit wedge adds back 414.93 acre equivalents of biological value,
resulting in a net loss of -1,652.048 acre equivalents. Summed across the six ponds, we
calculate a total cost of -5394.271 acre equivalents that must be recovered with the proposed
mitigation lands in order to result in a 1:1 replacement.
Now, consider the credit derived from the proposed mitigation. As currently configured, the
Director’s Guild does not contain any known breeding sites (and never has), and it is not
contiguous with any protected CTS habitat. According to our conversations with the
USFWS, the Director’s Guild cannot therefore be considered mitigation for CTS, since it
does not provide for both parts of the life cycle of the species. We therefore did not include
the Director’s Guild in our “credit” calculations. However, we note that, since it is quite
distant from any of the remaining ponds, it would not add much credit value to our
calculations even if the USFWS allowed it to be included, because it contains no known
breeding sites, unless a breeding pond could be created, which is not proven. Absent a
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Table 4-2. California Tiger Salamander Habitat Values for Landfill Expansion,
and Proposed Mitigation Areas, and Adjacent Eastern Valley
Lands as Mitigation (Units of Mitigation Value)
Mitigation Cost (Equivalent Acres of Habitat Value)a
Pond
Pond 1

Mitigation Ratio Functions
y = 5.651e(-0.0019x)

Subdivisions
Deficit wedge
-2,066.978
Credit wedge

414.93

Pond 2

y = 5.683e(-0.0019x)

Deficit wedge

-573.583

Credit wedge

57.344

Pond 3

(-0.0019x)

y = 5.667e

Deficit wedge

-896.375

Credit wedge

73.662

Pond 4

y = 5.667e(-0.0019x)

Deficit wedge

-2,061.646

Credit wedge

237.992

Pond 5

(-0.0019x)

Deficit wedge

-590.953

Credit wedge

44.31

Pond 7

y = 5.615e

y = 5.464e^(-0.0019x)

Deficit wedge

-32.974
Total cost

Pond 5
Pond 7

y = 5.615e^(-0.0019x)
y = 5.464e^(-0.0019x)

Totals
-1,652.048
-516.239
-822.713
-1,823.654
-546.643
-32.974
-5,394.271

Mitigation credit
(excl. parcel E)

708.239

708.239

Mitigation credit
(excl. parcel E)

1,024.251

1,024.251

Total credit
(excl. parcel E) b

1,732.49

Grand total
(excl. parcel E) b

-3,661.781

Pond 2

y = 5.683e^(-0.0019x)

Mitigation credit
(incl. Parcel e)

Pond 3

y = 5.667e^(-0.0019x)

Mitigation credit
(incl. Parcel e)

873.365

873.365

Pond 5

y = 5.615e^(-0.0019x)

Mitigation credit
(incl. Parcel e)

1,144.988

1,144.988

y = 5.464e^(-0.0019x)

Mitigation credit
(incl. Parcel e)

1,234.836

1,234.836

Pond 7

850.762

850.762

Total credit
(incl. parcel E) b
Grand total
(incl. parcel E) b

4,103.951
-1,290.32

Note:
a

Units are “acre equivalents” of habitat value, which are a measure of relative habitat value for lands in each area (see
“Methods”). Negative values for Phase II lands indicate habitat values lost due to project construction. Values are
accumulated independently for each pond to derive total gains and losses associated with each pond, each parcel, and a
net value of directly impacted and protected mitigation lands.

b

Parcel E is the Eastern Valley parcel that is neither slated for development nor for protection.
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breeding pond, the Griffith Ranch also provides no mitigation since and it will be isolated
from ponds 2, 3, 5 and 7 by development of the Phase II expansion. This means that, under
current conditions, only the Southern Hills parcel provides upland mitigation, and only for
ponds 5 and 7 (since they are actually within the protected mitigation lands). Their value in
Table 4-2 is shown as “mitigation credit excluding parcel E” (parcel E is the Eastern Valley
parcel that is neither slated for development nor for protection). The total mitigation credit is
1,732.49 acre equivalents. When the total deficit and credit are summed, the grand total is 3,661.781 acre equivalents.
Although we were not specifically asked to do so, we also did the calculations assuming that
the Eastern Valley parcel (our “parcel E”) was also fully protected and considered as
mitigation land for CTS. These calculations are shown in the last four lines in Table 4-2. By
adding in the Eastern Valley parcel, the grand total (including parcel E) results in a reduction
in net habitat differences to -1,290.32.
It is important to remember that the values in Table 4-2 are for replacement at a 1:1
mitigation; to achieve a 2:1 or 3:1 mitigation ratio, the amount of cost “value” would need to
be two or three times greater than that shown in the table.
Several key points emerge from this analysis:
•

The effect of loss from Phase II is severe. Nearly two-thirds of that loss is due to
the elimination of two breeding sites, ponds 1 and 4.

•

Because of its position on the landscape, the Director’s Guild provides no
mitigation value to CTS breeding populations affected by this project. This has
nothing to do with our calculations—rather, it reflects the existing policy for
mitigation used by the USFWS.

•

The Griffith Ranch site also provides no mitigation value, again because of its
position with respect to the Phase II expansion.

•

The Southern Hills parcel contributes substantial mitigation value (1,732.49 units)
because of its proximity to, and inclusion of, ponds 5 and 7.

•

Addition of the Eastern Valley parcel as a mitigation area (which is currently
neither impacted nor proposed for mitigation) could add substantial habitat value
(2,371 units of credit).

•

Even with inclusion of the Eastern Valley parcel as mitigation, the habitat loss
due to Phase II is still mitigated only to about three-quarters of its biological
value.

•

It is important to emphasize that our analysis includes only ponds and lands
controlled by the Landfill, including the Eastern Valley parcel, that have been
verified as breeding habitat. (One existing pond on the Griffith Ranch was
determined to be unsuitable for CTS breeding [see Figure 2 in the MMP].) There
may be additional breeding sites that are off of these lands. Evaluation of Phase II
construction and mitigation protection for lands surrounding these ponds could
produce both positive and negative consequences for CTS habitat value. We have
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no information about such potential sites, nor do we have any indication of future
plans for protecting such sites; therefore, it is impossible to include them in any
calculations in a meaningful way.
Finally, we emphasize that the Director’s Guild property, in our opinion, should not be
considered as mitigation property at the present time. It is isolated from all known breeding
site, and the playa pool on the site has been sampled several times (see LSA memorandum,
April 18, 2007) with no evidence of CTS breeding across multiple years. Proposing that it
would serve as an effective relocation site for displaced animals seems completely
inappropriate, given that it has not yielded successful breeding in 2005, 2006, or 2007. The
playa pool and associated regions may have conservation value for other taxa, but the
sampling that has been conducted to date support the interpretation that it does not support
successful breeding of CTS, and there is no reason to suspect that relocated animals will
thrive or breed at the site. We agree with the LSA conclusion that natural playa pools can
be more important breeding sites than artificial stock ponds, and we also agree that many
playa pools in the vicinity (Olcott Lake at Jepson Prairie, Wilcox Ranch, and others) support
important populations of CTS. However, all available evidence suggests that the Director’s
Guild playa pool does not. It was sampled in 2 years when other pools, both the
aforementioned natural playa pools at Jepson Prairie and the adjacent stock pools in the
Potrero Hills site, supported successful breeding, and it failed to do so. We strongly believe
that the evidence provided by LSA directly contradicts the conclusion that the Director’s
Guild and its associated playa pool habitat should be considered CTS mitigation habitat.
Other Direct Effects. Other direct effects that we cannot address quantitatively,
because we do not know their magnitude, include increased road traffic, the isolating effects
of roads on the remaining terrestrial habitat, any losses due to pollutant leakage from the
landfill, and several other potential negative effects. Although we cannot address these
effects quantitatively, we note the following qualitative concerns regarding these other
potential effects:
•

Increasing the period of landfill activity to 24 hours per day will result in a more
constant flow of road traffic across the landscape and increased night traffic,
compared to existing operations. CTS adults migrate exclusively after dark on
rainy nights, and young metamorphs migrate at night between April and July,
either during rare rain events or as the pond dries (optimal migration times at
Jepson Prairie appear to be from 3 to 6 AM, although they will move at any time
during the night). This 24-hour road traffic may constitute a major impact to CTS
as they move to and from their upland retreats.

•

Increasing night lighting also may affect migrating CTS. We know that CTS
never migrate during the daytime, suggesting that bright lights could confuse
migrating animals. However, no data are available to address this issue.

•

It should be made clearer how construction activities will go forward with no
impact on burrow activities or other impacts on protected areas (Table 2-1,
Component 4e). In particular, where will dirt be placed as the expansion area is
built out? If it will be placed on the Eastern Valley parcel due east of the

Scientific Panel Review of Biological Resources Impacts
and Proposed Mitigation for the Potrero Hills Landfill
Phase II Expansion

4-14

expansion area, then that area will need to be considered as “lost” acreage. If all
dirt and earth-moving activities will somehow be limited to the expansion area,
that should be explained more fully.
•

We strongly recommend that ground squirrel control measures be prohibited on
the entire site, in perpetuity. Ground squirrels are a key component of upland
habitat for CTS, and eliminating them degrades the terrestrial habitat.

Indirect Effects
Because healthy salamander populations exist in close proximity to the existing Phase I
landfill, we assume that indirect effects of landfill operations are minor. However, any
changes in water availability and quality, grazing management, or rodent control could affect
CTS. Such changes would need to be evaluated on a case by case basis since their effects are
unknown. In addition, eliminating existing rodent control (if it currently occurs) could
produce a net benefit to salamanders and could constitute a positive mitigation action. Our
model, however, does not quantify the benefits from this or other habitat management
factors.

Cumulative Effects
Obviously, development is a key ingredient in the decline of CTS. In a multi-factor
evaluation of eight declining amphibians in California, CTS were found to be primarily
declining due to local habitat loss—this factor explained losses more completely than
pesticide drift, climate change, or large-scale habitat loss (Davidson et al. 2002). The landfill
project is part of the general development of vernal pool habitat in Solano County, and that
larger set of development projects is an enormous threat to the species. These larger scale
effects are being addressed through the ongoing Solano County Habitat Conservation Plan
(LSA Associates 2007), but we have not reviewed the proposed plan to judge its adequacy in
addressing large-scale effects.
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MITIGATION EVALUATION
(Note: We include some mitigation evaluation in “Impact Evaluation” above.)

Key Elements of the Mitigation Program
As stated in the reports provided to us, the goal of the Mitigation Program is to achieve a 2:1
mitigation ratio of gained to lost habitat for CTS. This is accomplished by protecting acreage
and creating new ponds to replace lost ponds. The exact mitigation ratio for a site, as
discussed by the USFWS (USFWS 2003), depends on the site, its biological value to the
species, and other negotiable factors.

Evaluation of the Mitigation Program
Mitigation Goals. In general, we believe that the stated or implied mitigation goals,
if they were met, would be fairly reasonable. We feel that a minimum 2:1 ratio of acreequivalent credits gained through mitigation (preservation): lost is reasonable. We feel that a
3:1 ratio would better reflect the value of this area, given its proximity to the Bay Area
(where available habitat is rare and expensive); its isolation from other regions; and the
intact, healthy, metapopulation-like nature of the existing landscape. Thus, we feel that a 3:1
ratio is most appropriate, but we can accept a 2:1 if the Landfill and USFWS agree to this
value.
Mitigation Actions. As detailed above, we do not believe that the mitigation actions
are sufficient as replacement for the lost habitat in the project, let alone any net
improvement. That is, based on the calculations provided in Table 4-2, the proposed
mitigation lands do not meet a 1:1 mitigation ratio, let alone a 2:1 or 3:1 ratio. The Phase II
expansion onto the proposed site is very damaging biologically from the perspective of CTS
terrestrial habitat. As emphasized above, this is not simply a matter of acreage lost but of the
placement within the landscape of those acres. Other potential locations for the Phase II
expansion might lead to greater connectivity of the proposed mitigation parcels and a more
positive final outcome. However, with the current configuration, the Eastern Valley parcel
plus some additional acreage is required to reach a 1:1 ratio, and considerably more to reach
a 2:1 or 3:1 ratio. We cannot say exactly what that additional acreage might be, because it
depends on where it is with respect to existing ponds.
An important aspect of our method of evaluating mitigation is that we do not give credit for
the terrestrial habitat that might increase in value with the creation of new ponds. As
discussed above (see “Direct Project Effects”), we do not consider the added potential
benefits of any created wetlands because we do not currently understand how they might, or
might not, contribute to the overall population size and viability of the entire site. This
strategy is in line with the recommendations of USFWS (2003), which states that “the
[conservation] credits should be based on the biological values of the bank at the time the
bank agreement is established (p. 9, italics added). We feel that it is reasonable to ask the
applicant to try out the establishment of new ponds on the site, since they already own and
manage the property under consideration.
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If the application is approved, and the improvement of new sites is a condition for that
approval, then monitoring of current and future population sizes should be an integral part of
ongoing management. We believe that, if proposed new ponds were established, and if they
contribute in an additive manner to the total number of breeding adults at the entire site, then
they should count for additional credits. We are most comfortable seeing this done before
the landfill expansion occurs, but we realize that it could be done, and monitored,
concurrently with the landfill expansion. This could be an important research goal for the
next several years. Depending on the outcome of such research, it could be that placing
ponds strategically within mitigation areas could significantly alter the cost-benefit analysis
presented in Table 4-2. One simple way to consider this would be to keep the current value
of 178.03 acres/pond constant. This would allow for one new pond in the Southern Hills, and
one on the Griffith Ranch parcel. The Director’s Guild, which is less than half of the
178.03 acres, we consider to be too small to support a pond on its own.
Two final points are worth noting. In Table 2-1 and elsewhere, the Project EIR states that the
dilapidated barn west of pond 5 provides upland habitat for CTS. We know of no evidence,
anywhere, to suggest that this is true in anything other than the most trivial sense (that is, a
migrating salamander might occasionally spend a day under a board, but even that is rare).
The barn can be left to collapse or be hauled away, but it should not be counted as
salamander habitat or mitigation.
Also, Table 2-1 in the Project EIR states that a biological monitor will watch for unearthed
CTS and “relocate” them. We recommend that this measure be eliminated as unnecessary
and excessively costly, because there is no obvious place to locate them, the possibility of
actually seeing an animal is slight, and there is no empirical evidence that relocated animals
actually survive and reproduce. If the Landfill has such evidence, then we might change this
recommendation. As stated previously, we do not agree that the Director’s Guild qualifies as
such a site.
Adequacy of Mitigation in Avoiding, Mitigating, and Compensating for Project
Impacts. According to our calculations, the proposed mitigation is inadequate to
compensate for the very considerable project impact on CTS.

Mitigation Recommendations
In Table 2-1 and elsewhere in the Project EIR, there is a discussion of differential mitigation
ratios depending on the quality of the habitat to CTS. Because we provide a much more
detailed and biologically based rationale for precise mitigation ratios, we strongly
recommend that these ratios from Table 2-1 be removed and that our credit/loss system be
adopted. If this is done, there is still the issue of deciding whether a 2:1, 3:1, or some other
mitigation ratio is most appropriate. As stated previously, we believe that a 3:1 is most
appropriate but can agree to a 2:1 if USFWS feels that is reasonable.
According to our calculations, the current project falls below a 1:1 ratio of gains to losses.
We see two ways to bring the terrestrial habitat component of this project to a no net loss for
CTS. If the goal is an overall net gain (2:1 or 3:1), even more mitigation would be required.
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First, the proposed area for Phase II expansion could be moved to a different parcel within
the total footprint of the entire property. Moving the expansion area (or reducing its size to
avoid Ponds 3a and 4) could reduce effects compared to its current placement. Based on our
evaluation method, moving the Phase II expansion to a less central site that eliminates fewer
currently occupied ponds would provide considerable improvement in the mitigation value of
the proposed parcels, which could accomplish a great deal for CTS mitigation.
Second, the Phase II expansion could be left where it is, but more land could be added for
mitigation. Adding the Eastern Valley parcel would help but would not accomplish the
mitigation needed to compensate for the Phase II expansion (i.e., adding it will not bring the
project to a 1:1 ratio, see Table 4-2). We cannot comment on any other mitigation areas,
because we would first need to evaluate their habitat values, acre by acre. However, we can
do so if we are provided with the necessary information relating to the location of these areas
and the location and size of any salamander breeding sites in these areas.
Other mitigation considerations follow.
•

We strongly recommend that ground squirrel population control be eliminated on
all mitigation areas. This action could provide a positive benefit for CTS by
increasing the terrestrial habitat quality, although this benefit has never been
demonstrated to our knowledge. A quantitative evaluation of the effects of
diminished ground squirrel control could be identified as a research topic for the
next few years, to clarify the extent of these benefits, if any. One simple way to
evaluate this would be to count the density of ground squirrel burrows and
determine whether they increase—if so, this might serve as a proxy for CTS
terrestrial habitat value.

•

Monitoring is a key element of any mitigation plan. As modifications to the
existing landscape occur, it is critical to conduct long-term monitoring, ideally of
adults and larvae, to track population health and the efficacy of management
actions. Given that CTS live and breed for about 10 years (Trenham at al. 2000),
these monitoring efforts should be ongoing for the life of the landfill project
(which is several CTS generations).

•

In Project EIR Table 2-1, Component 4 (a “salamander-proof barrier”) is
proposed around the expansion area. While we view this as a reasonable
requirement, and potentially important safeguard, there are no details on height or
a maintenance schedule for the barrier. Such barriers, in our experience, require
frequent cleaning and maintenance in order to be effective. An effective barrier
should be solid and permanent; we recommend a 2- to3-foot tall concrete
retaining wall. It will need regular cleaning and maintenance to keep soil, debris,
leaf litter and other material from building up along it.

•

We have discussed the possibility of conducting additional research on CTS
aquatic and terrestrial ecology at the Potrero Hills site. Although our research
plans do not directly address the research needs identified in this report, our work
will provide valuable insights based on detailed, multi-year work on food web
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dynamics in both aquatic and terrestrial stages of the animals. We hope that this
work can go forward, in the spirit of cooperation discussed during our first
meeting.
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Chapter 5. Birds
Review Conducted by:
W. David Shuford
Senior Biologist
PRBO Conservation Science
3820 Cypress Drive, #11
Petaluma, CA 94954
(415) 868-0371, Extension 310

SUMMARY
This review identifies the potential impacts associated with the proposed Phase II Landfill
Expansion on birds and their habitats (primarily grasslands and wetlands), and assesses the
adequacy of the mitigation plan in addressing these impacts. Primary impacts include the direct
loss of habitat for several special-status species and potential indirect impacts, both onsite and
offsite, of “subsidized” predators (crows and ravens). The latter have increased greatly in
California and the San Francisco Bay Area, in part in response to concentrated food sources at
landfills, and are implicated in declines of several threatened or endangered species. Such
impacts are of greatest concern for open-nesting species in Suisun Marsh and particularly for a
newly discovered colony of the California Least Tern.
Mitigation measures are weighted too heavily toward wetland habitats, focusing mainly on the
California Tiger Salamander, and too little toward grassland habitats and birds. Grassland
mitigations could be improved by fencing to enhance concealment habitat for known nesters or
to attract new nesting species, and by planting densely foliaged native trees or shrubs as nest
sites for Loggerhead Shrikes. Details of grassland enhancement measures for native grasses and
forbs are needed. The mitigation plan needs to include a corvid abatement program to reduce the
numbers of ravens and crows using the landfill, to thereby lessen the impact of these subsidized
predators on birds in adjacent habitats.
The mitigation plan fails to address the likely long-term effects of sea-level rise from global
warming, particularly as this factor could affect the ecological integrity of sensitive habitats on
low-lying parcels north of the Potrero Hills. Consideration should be given to mitigation sites
much farther from the landfill than those proposed, given that the impacts of corvids likely
would be greatest proximate to the landfill. If this concern of local effects of corvid
concentrations is not considered too great, consideration should given to use of the Eastern
Valley as an alternative mitigation site, as its habitat is most similar to that of the expansion
parcel and it may benefit the Burrowing Owl, which appears currently to have no suitable habitat
on other mitigation lands.
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INTRODUCTION
Background
This review is part of a multi-disciplinary effort by a panel of experts to evaluate the potential
environmental impacts of the landfill expansion on habitat and associated wildlife at the project
site, and to review the appropriateness and adequacy of proposed mitigation measures. This
written assessment is one of several means to aid the BCDC staff and the Commission in
evaluating whether the proposed project complies with the relevant Solano County LPP policies
and meets the standards for approval of a BCDC marsh development permit.

Scope of Review
Resources Addressed. This portion of the assessment addresses the potential impacts, at
various scales, of the proposed landfill expansion on birds and their habitats. The dominant
habitat at the site of the proposed landfill expansion is grassland, which is among the most
threatened habitats in California (CPIF 2000). Within the grassland, there is an ephemeral creek,
a few diked ponds, scattered swales and seeps, and a few clumps of or isolated trees and shrubs.
A variety of resident, breeding, migratory, and wintering birds uses the site, including a number
of special-status species. In general, the bird species that use the site are those that forage or nest
in relatively open habitats, such as raptors (owls and hawks), curlews, corvids (ravens and
crows), swallows, blackbirds and meadowlarks, finches, and sparrows. Small numbers of
waterbirds use the ponds and swales.
Review Objectives. This review describes the potential impacts on existing habitat
values and associated biological and wetland resources for birds. As applicable, it considers the
effects on birds and their habitats both onsite and offsite, and evaluates the magnitude of impacts
on a local, regional, and range-wide basis. In assessing the impacts of habitat conversion, the
review characterizes impacts to species based on the numbers of individuals affected, changes in
quality of habitats for species, and how the importance of the habitat to species’ life history
strategies (migration routes, seasonal ranges) might affect populations offsite.
The specific objectives of this review are to:
•

Identify key resources and habitat values for resident, breeding, wintering, and
migratory birds at the site;

•

Evaluate the potential effects of the proposed project on these birds and their habitats;

•

Evaluate the effectiveness of the proposed mitigation program for these birds and
their habitats;

•

Identify potential modifications or implementation measures for incorporation into
the landfill expansion plan; and
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•

Identify potential modifications to the mitigation program to more effectively
mitigate potential effects of the project.

Review Limitations. This review is hampered in part by limited information on the use
of the Landfill properties by birds and by a lack of specific studies of the potential impact of
“subsidized” predators, particularly corvids (American Crows [Corvus brachyrhynchos] and
Common Ravens [Corvus corax]), on nesting birds both onsite and offsite. See further
discussion of limitations below under “Methods.”

METHODS
Field Surveys
Field surveys conducted for this review were limited by the required schedule to a period
between late May and mid-July 2006. Field surveys for birds in 2006 as part of this review
included:
•

A half day of incidental observations during a group site visit and orientation on May
23, 2006.

•

Two full days of area searches of the Phase II site and adjacent mitigation (and other)
properties for all species of birds on May 26 and June 14, 2006.

•

Focal surveys of corvid use of the active face of the landfill proper from 0640-1000
on the morning of June 29, 2006. These counts were taken from a hillside in the
southwestern corner of the Phase II expansion area, looking northwest to the active
landfill, and hence are minimal counts. The goal was to obtain information on the
extent of use of this food source by corvids to aid in assessment of potential impacts
of these predators on other nesting birds and to gauge if any actions would be feasible
to reduce use of the landfill by corvids.

Impact and Mitigation Evaluation and Recommendations
The methods to evaluate impacts, assess the value of proposed mitigations, and produce
recommendations included:
•

A review of bird use data of the Landfill properties and adjacent lands from field
surveys in May and June and additional data included in environmental documents
pertaining to the proposed landfill expansion;

•

A review of published literature pertaining to the bird species (and their habitats)
known or expected to occur on the Landfill properties; and

•

Evaluation of the potential impacts of the landfill expansion on birds and their habitat,
and measures that might be taken to mitigate such impacts, on the basis of knowledge
gained from environmental documents provided by BCDC and the Landfill,
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published and unpublished sources, and my own >30 years of field experience with
birds in California.
Constraints to the analysis of impacts and mitigations for the proposed landfill expansion
centered mainly on the limited prior information on bird use of the Landfill properties and the
very limited surveys conducted in 2006 as part of this review. Surveys for birds in 2006 were
conducted for only a few days in the late breeding season and thus did not encompass prime
periods for migratory or wintering birds. Further, because they were conducted in only 1 year,
surveys did not encompass the natural range of climatic factors contributing to inter-annual
variation in bird numbers, species richness, or patterns of use.
In particular, the limited survey of corvids at the active face of the landfill did not provide
adequate data to fully assess either corvid use of the landfill or impacts of corvids on other birds
nesting in the vicinity of the landfill (see “Impact Evaluation”). The single morning survey in
late June provided documentation of high counts of at least 14 Common Ravens and 20
American Ravens foraging at or roosting proximate to the active working face of the landfill.
These limited data are considered inadequate to assess numbers of corvids using the landfill
because their numbers likely vary substantially by time of day, season, and year and because
peak counts at a particular time do not account for turnover of corvids coming and going from
the landfill. Further, without detailed studies of color-marked or radio-tagged corvids, it was not
possible to determine exactly how far these predators range from the landfill and what impacts
they are having on other species in the vicinity.

IMPACT EVALUATION
Survey Results
During surveys in May and June 2006, a total of 32 bird species were seen or heard on, or
foraging over, the Landfill properties; two additional species were seen flying over the properties
apparently in transit to nearby wetlands (Table 5-1). Species of particular conservation concern
are discussed in more detail in the following section.

Scientific Panel Review of Biological Resources Impacts
and Proposed Mitigation for the Potrero Hills Landfill
Phase II Expansion

5-4

Table 5-1. Bird Species Observed at the Potrero Hills Properties
on Limited Surveys during May–June 2006a
Gadwall

Loggerhead Shrike

Mallard

American Crow

Great Blue Heron

Common Raven

Turkey Vulture

Tree Swallow

Northern Harrier

Cliff Swallow

Red-tailed Hawk

Barn Swallow

Golden Eagle

European Starling

American Kestrel

Blue Grosbeak

Killdeer

Red-winged Blackbird

Black-necked Stilt

Tricolored Blackbird

American Avocet

Western Meadowlark

Rock Pigeon

Brewer’s Blackbird

Mourning Dove

Brown-headed Cowbird

Great Horned Owl

Bullock’s Oriole

Anna’s Hummingbird

House Finch

Western Kingbird
a

In addition, individuals of the Double-crested Cormorant and Snowy Egret were seen flying over the
properties.

Overview of Potentially Affected Species
Special-Status Species. A number of special-status bird species occur at or in the vicinity of the
Landfill (Table 5-2). Areas of focused concern include the active landfill, Phase II expansion
area, adjacent proposed Landfill Phase II mitigation areas, and other adjacent properties within
the primary and secondary management areas of Suisun Marsh. The following special-status
species are known or expected to occur in the project area:
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Table 5-2. Special-Status Species of Potential Concern with Potential to Occur
within the Potrero Hills Landfill Phase II Expansion Area
and Associated Mitigation Lands
California
Species

Federal
T&E

State
T&E

USFWS
BCC

BSSC

FP

Conservation
Plans

Species Potentially Affected Onsitea
White-tailed Kite (b)

x

Northern Harrier (B?)

X

Swainson’s Hawk (b?)

x

x

Golden Eagle (b)

X

Long-billed Curlew

X

Burrowing Owl (b)

X

Short-eared Owl (b)

X
X
x

Loggerhead Shrike (B)

X

X

Tricolored Blackbird (b)

X

X

Peregrine Falcon (b)

x

x

Prairie Falcon (b)

x

x

Grasshopper Sparrow

x

Breeding Species in Primary Management Area of Suisun Marsh Potentially Affected by Onsite Activitiesb
Snowy Plover (coastal) (B?)

X?

Snowy Plover (interior) (B?)
California Black Rail (B)

X

X?

X

X?

X

X

X

California Clapper Rail (B)

X

X

X

California Least Tern (B)

X

X

X

Suisun Song Sparrow (B)

X

X

(b) = Known to breed in broader region.
(B) = Known to breed in specific area.
(b?) = May breed in broader region.
(B?) = May breed in specific area.
California BSSC = California Bird Species of Special Concern.
California FP = California Fully Protected.
Conservation Plans = Designated of conservation or focal concern under national or regional conservation plans such as Partners in Flight,
U.S. Shorebird Conservation Plan, North American Waterbird Conservation Plan.
T&E = Listed as threatened or endangered.
USFWS BCC = U.S. Fish and Wildlife Service Birds of Conservation Concern.
a
b

Includes species that are known to occur (X) or may occur (x) within the Phase II expansion area.
Includes species or subspecies that breed in Suisun Marsh that potentially may be affected by populations of “subsidized” predators (corvids:
Common Raven, American Crow) augmented by concentrated food resources at Potrero Hills Landfill.
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White-Tailed Kite (Elanus leucurus)
Status: The Phase II expansion area provides potential nesting and foraging habitat for this
species. Because the species responds to cyclic populations of small rodents, particularly the
California Vole (Microtus californicus) (Dunk 1995), presence or absence of kites at any one
time does not serve as a good indicator of the long-term suitability of this site for this species.
Concerns: Nomadic habits make it difficult to assess the effects of potential habitat loss from the
proposed Phase II expansion. Management of habitat on mitigation lands to favor vole
populations (e.g., moderate or lighter grazing intensity) likely would benefit White-tailed Kites.

Northern Harrier (Circus cyaneus)
Status: Small numbers (2–3+ per day) have been seen repeatedly foraging in the Phase II
expansion area and on other adjacent properties in spring and summer 2006; they are
undoubtedly breeding somewhere on these or adjacent properties.
Concerns: Although the Project EIR indicates that there is no suitable nesting habitat, regular
presence of the species in breeding season suggests otherwise. Phase II expansion definitely
would reduce foraging habitat and likely nesting habitat. Proper management could enhance
potential nesting habitat by fencing swales/seeps and thereby promoting growth of hydrophtyic
plants and tall grass for nest concealment.

Swainson’s Hawk (Buteo swainsoni)
Status: The Phase II expansion area and adjacent properties provide at least potential foraging
habitat for migrant Swainson’s Hawks passing through the area.
Concerns: More information is needed on the potential use of this site by this species, but its
overall population in the region or in California is not likely to be affected much by the proposed
project.

Golden Eagle (Aquila chrysaetos)
Status: The species is known to nest nearby offsite; adults were seen in 2006 foraging or flying
over the Phase II expansion area, Eastern Valley, and Southern Hills.
Concerns: Although eagles have large home ranges (20–33 square kilometers [km]2 during
breeding and smaller or larger in winter), they generally focus most of their activity within core
areas, which may include <15 percent of the extent of the home range; on average, adults may
range only 1 km (0.6 mile [mi]) from the nest during breeding (Kochert et al. 2002). Because
Golden Eagles were seen on each of the three visits that covered most of the Landfill properties
in 2006, it is likely that the Landfill properties are within the core area of the pair nesting nearby
offsite. Hence, the Phase II expansion likely would reduce the core area of the resident pair,
although it is unclear if this would degrade the home range enough to either eliminate the nesting
territory or cause the pair to relocate elsewhere. The California ground squirrels (Spermophilus
beecheyi) that are prevalent in the Phase II expansion area and Eastern Valley are likely
important prey for the eagles. Collisions with wires, fences, and other structures cause
substantial mortality to eagles in some areas and should be of concern with respect to the Phase
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II expansion. Eagles would benefit most by burial of any new (or old) power lines at the landfill
site; if above-ground lines are installed, they should meet raptor-safe construction standards
(Avian Power Line Interaction Committee 1996 in Kochert et al. 2002).

Peregrine Falcon (Falco peregrinus)
Status: The species likely occurs at least irregularly in the Potrero Hills, particularly given the
proximity of large waterbird populations in adjacent Suisun Marsh. Populations of this falcon in
California are increasing after prior declines from reproductive impairment by pesticides.
Concerns: No major concerns are associated with the species, as the proposed Phase II
expansion is likely to result in minimal effects on habitat for this species in the general area.

Prairie Falcon (Falco mexicanus)
Status: Numbers in California currently appear to be relatively stable. The species likely occurs
at least irregularly in the Potrero Hills, given the suitable foraging habitat and abundant prey
such as meadowlarks. The species could nest in the general region, but rock outcrops and cliffs
in the Potrero Hills do not appear to be adequate for nesting onsite.
Concerns: No major concerns are associated with the species, as the proposed Phase II
expansion is likely to result in minimal effects on the overall availability of habitat for this
species in the general area.

Long-Billed Curlew (Numenius americanus)
Status: The species is known to occur in the Potrero Hills Valley in the non-breeding season.
California’s Central Valley as a whole is one of the most important wintering areas for this
species in North America (Dugger and Dugger 2002). In this region, central and eastern Solano
County is a particularly important area for this upland-foraging shorebird (PRBO Conservation
Science unpublished data).
Concerns: This species has a conservation concern ranking of “highly imperiled” in the United
States because of a relatively small overall population, which historically has declined
substantially (Brown et al. 2001). Ongoing development pressures are already eliminating
potential habitat as urban areas expand into agricultural areas of Solano County. Because
habitats vary in their suitability to curlews across the non-breeding season, a mix of grassland
and irrigated fields are needed over a broad landscape to provide for the species’ overwintering
needs. Some foraging habitat would be lost by the landfill expansion. The species prefers flatter
areas and therefore likely would not benefit from protection of the proposed mitigation lands that
contain hills and slopes above the floor of the Potrero Hills Valley.

Burrowing Owl (Athene cunicularia)
Status: The species is known to occur in the non-breeding season in the Potrero Hills Valley,
which has potential nesting habitat for this declining species.
Concerns: The species continues to decline in California, particularly from habitat loss from
urban expansion and shifting agricultural practices. It is currently extirpated or nearly extirpated
in many San Francisco Bay Area counties. The habitat in the Potrero Hills would be lost with
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the Phase II expansion. The species might be more inclined to breed and winter in some of the
mitigation areas if they were heavily grazed, protected from ground squirrel control, and,
perhaps, enhanced by installation of artificial burrows.

Short-Eared Owl (Asio flammeus)
Status: Potentially suitable habitat occurs in the flatter grasslands of the Potrero Hills Valley.
Because the species also responds to cyclic rodent prey, absence of this owl in certain years is
not a good indicator of the long-term suitability of this site for this species. It is perhaps most
likely to occur in the Potrero Hills in the non-breeding season, although nearby Suisun Marsh
appears to be the most reliable breeding site for this species in central California.
Concerns: The species is now very local as a breeder in central California, and winter habitat
also is being lost to urban expansion. As with the White-tailed Kite, this species likely would
benefit from management of habitat to favor vole populations.

Loggerhead Shrike (Lanius ludovicianus)
Status: The species is declining continent-wide and in California (Sauer et al. 2006). Breeding
densities in central and eastern Solano County currently appear to be among the highest in
California (D. Shuford pers. obs.). Two active nests were found on the Phase II expansion area
in spring-summer 2006, another nest was almost certain in trees at Griffith Ranch, and additional
birds (nesting areas uncertain) were seen in Southern Hills and Director’s Guild.
Concerns: The Phase II expansion would remove most of the trees in the area and extensive
foraging areas, as most foraging occurs in flatter lowland valleys rather than on slopes of hills;
trees are few and appear to limit the number of breeding territories. Two nesting territories
would be lost to the landfill expansion, and shrikes would be at risk of heightened mortality from
vehicle collisions if vehicular activity increases on the road(s) to the proposed sedimentation
ponds on the Griffith Ranch property, particularly if sited where a dirt road now runs along the
edge of the eucalyptus grove on the west side of the property. Vehicle collisions are an
important mortality factor that may have contributed to population declines (Yosef 1996).
Mitigation and monitoring do not adequately address this species. The species likely would
benefit from planting of isolated densely foliaged trees or shrubs in protected areas.

Grasshopper Sparrow (Ammodramus savannarum)
Status: The species has declined greatly in California and currently is extirpated as a breeder
from much of the Central Valley. It is not known to occur in the Potrero Hills based on recent
surveys; drastic alteration of native grasslands by the introduction of exotic annual grasses may
have eliminated suitable habitat.
Concerns: Mitigation and monitoring does not address this species or how long-term
management potentially could provide viable native grassland habitat for the species. This
sparrow might be affected by nest parasitism offsite if it breeds within a 6.7-km (4-mi) radius of
the Landfill, the expected commuting distance from the Landfill of Brown-headed Cowbirds
(Molothrus ater) attracted there by abundant food. Thus, any mitigation actions for the
Grasshopper Sparrow would best be conducted beyond this commute radius of cowbirds using
the Landfill.
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Tricolored Blackbird (Agelaius tricolor)
Status: Small numbers (<30) were seen foraging in the Phase II expansion area in springsummer 2006. The species presumably breeds offsite within several miles, as no suitable
breeding habitat is present in the Phase II expansion area or on proposed mitigation lands. This
nearly endemic California species continues to decline range-wide.
Concerns: Foraging habitat for this species would be lost by the proposed Phase II expansion;
the Potrero Hills Valley appears to provide the best habitat for this species in the Potrero Hills.
Mitigation and monitoring do not adequately address this species. Management potentially
could enhance Phase II or other properties to provide nesting habitat by fencing off swales and
perhaps planting dense or armored native plants preferred for nesting. Because of the species’
near-endemic status in California and the relatively few breeding sites in the state in any given
year, effective mitigation efforts could result in range-wide benefits to this species. Conversely,
the species’ specialized foraging needs during breeding might make it difficult to enhance such
habitat, particularly if this were offsite.
Additional Special-Status Species in Suisun Marsh Potentially Affected by Landfill
Activities. The following special-status species that breed in Suisun Marsh could be affected by
increasing numbers of “subsidized” predators (ravens and crows) whose populations likely are
augmented by the availability of concentrated food resources at the Potrero Hills Landfill. See
the discussion elsewhere in this report regarding increasing populations of corvids, the role of
landfills in augmenting populations, and the known and potential impact of these predators on
special-status species.

California Black Rail (Laterallus jamaicensis coturniculus)
This diminutive rail is known to breed in the tidal marshes of Suisun Marsh. Because of its
secretive habits, little is known about its nest predators. Hence it is unclear if corvids might
affect its already declining population.

California Clapper Rail (Rallus longirostris obsoletus)
This tidal marsh rail reaches the eastern limit of its range in the San Francisco Bay estuary in
Suisun Marsh. Little is known of predators at the nest, but Common Ravens are known to prey
on adult Clapper Rails.

Snowy Plover (Charadris alexandrinus)
In 2006, Snowy Plovers were documented breeding for the first time (estimated 15–20 birds) in
Suisun Marsh. Because this is a transition area between the tidal areas of the greater San
Francisco Bay estuary and the landlocked wetlands of the Central Valley, it is unclear if these
birds belong to the “coastal” (federally threatened) or “interior” (special concern) population of
the species. The plover breeding site, in the vicinity of Montezuma Slough (Birds Landing
across from the Montezuma Slough tidal gates [R. Leong pers. comm.]), is about 15 km (9 mi)
from the Landfill and hence well within the maximum distance (65 km or 40 mi) that Common
Ravens are known to fly in a day. Crows and ravens are known to be important predators of
Snowy Plovers and appear to be responsible for plover declines in some areas of California.
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California Least Tern (Sternula antillarum browni)
In 2006, a breeding colony of this species (about 17–42 pairs) (Marschalek 2007) was found in
Suisun Marsh near Montezuma Slough, specifically at Birds Landing across from the
Montezuma Slough tidal gates (R. Leong pers. comm.). The colony site is about 15 km (9 mi)
from the Landfill, and hence well within the maximum distance (65 km or 40 mi) that Common
Ravens are known to fly in a day. Corvids are important predators of Least Terns in California,
and crows and ravens have been known to cause these terns to abandon their colonies for a
season.

Suisun Song Sparrow (Melospiza melodia maxillaris)
This endemic resident subspecies of the Song Sparrow is restricted to tidal marshes in the Suisun
Marsh area. Crows and ravens are known predators of these sparrows, which have the lowest
reproductive success of the three subspecies of tidal marsh Song Sparrows endemic to the San
Francisco Bay estuary (H. Spautz pers. comm.).
Other Declining Species. Additional species that breed at the landfill expansion site that
have shown long-term declines in numbers in California from 1968 to 2005 (Sauer et al. 2006),
but are still relatively abundant and have not yet been singled out as being of particular
conservation concern, include the Killdeer (Charadrius vociferus), Mourning Dove (Zenaida
macroura), Western Meadowlark (Sturnella neglecta), Brewer’s Blackbird (Euphagus
cyanocephalus), Bullock’s Oriole (Icterus bullockii), and House Finch (Carpodacus mexicanus).

Direct Project Effects
Habitat Loss. The Phase II expansion will reduce nesting and foraging habitat for a
number of special-status species. It will permanently eliminate nesting territories (nest sites and
foraging habitat) for at least two pairs of Loggerhead Shrikes, at least part of the nesting territory
of at least one pair of Northern Harriers, and part of the home range and (more importantly) the
apparent core area of one pair of Golden Eagles nesting offsite. It also will eliminate winter
foraging habitat for resident individuals and additional individuals of these species that may
occupy the area in winter. The expansion will eliminate foraging habitat for wintering Longbilled Curlews, for breeding and wintering Tricolored Blackbirds, and for wintering and
(potentially) breeding Burrowing Owls. Habitat lost to the expansion also might result in limited
effects on migrant Swainson’s Hawks and migrant or wintering Peregrine Falcons, Prairie
Falcons, and Short-eared Owls. Habitat loss also will displace some other declining breeding
species: several pairs of Western Meadowlarks and Brewer’s Blackbirds and perhaps some
individuals of the Killdeer, Mourning Dove, Bullock’s Oriole, and House Finch.
Direct Mortality. If power lines from the proposed power plant (now slated for
construction on the Phase I site) are placed aboveground, they have the potential, depending on
their design, length, and placement, to cause directly mortality of Golden Eagles and other
raptors from collisions with these lines. A similar concern was expressed for potential bird
collisions with a (now-defunct) ridge-top wind turbine project nearby, particularly given the
substantial flight of waterfowl crossing over the Potrero Hills in transit between Suisun Marsh
and vernal pools and agricultural areas north of these hills (Jones & Stokes 1987). Frequent
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winter fog in this overall area would exacerbate this problem because of reduced visibility and
the likelihood of lower flight paths by raptors and waterfowl under such conditions.
If the proposed sedimentation ponds on the Griffith Ranch property are serviced by a paved road,
the likelihood of collisions with Loggerhead Shrikes that nest in the eucalyptus grove on the
edge of this property would be increased.
Impacts from Lighting for Night Operations. The proposed increased lighting for
nighttime operation at the landfill could cause disorientation of passerines attracted to the lights
when descending to land after nocturnal migration and disorientation of waterfowl or other
waterbirds moving locally at night in winter, particularly during foggy weather. Most of the
literature on this issue pertains to mortality of migrant passerine birds from collisions with
lighted buildings, towers, and lighthouses, particularly during overcast or foggy weather
(Cochran and Graber 1958, Avery et al. 1976, Evans and Manville 2000, Crawford and
Engstrom 2001, Jones and Francis 2003). Because passerines are migrating at considerable
heights over a broad front, it is unclear whether potential impacts to passerine birds might be
greater in a scenario where they are attracted to an “island of light” at the Landfill, surrounded by
a relatively dark landscape, or whether the problem would be greater for the much more
extensive and continuous nighttime lighting in the urbanized Suisun City-Fairfield-Travis Air
Force Base area nearby.
Disorientation by landfill lights might have a greater effect on waterfowl and other waterbirds
moving locally at night between wetlands to the north and south of the Landfill. These birds
generally would be flying relatively low, and they may already tend to avoid flight paths toward
nearby urban areas, which mostly lack wetland habitat in their immediate vicinities. Thus, their
flight paths may naturally be concentrated close to the Landfill, where disorientation from lights
might cause confusion and collision with structures. This may be particularly the case during
foggy weather, which is prevalent in winter when overall numbers of waterfowl and waterbirds
reach their annual peak abundance locally. As most structures at the Landfill currently are
relatively low in height, potential collisions by birds may be a limited problem. In this regard, it
would be valuable to know the height and location of any buildings (including the power plant),
wires, or other structures that would be added as part of the proposed Landfill expansion.
Impacts from Noise, Dust, or Vehicular Activity. It seems unlikely that noise, dust, or
movement of equipment on and around the working face of the landfill would cause a substantial
adverse impact on birds in the immediate vicinity. Noise in the immediate vicinity of the
working face of the landfill likely has a limited adverse impact on birds in the area. Some
additional noise in the form of pyrotechnics (blank pistols, propane canisters) used, in
combination with other methods, to control gulls numbers may have a beneficial effect in
reducing the numbers of gulls and perhaps other undesirable species such as ravens and crows.
If adequate dust control measures around the working face of the landfill are maintained or
implemented, it seems unlikely that dust would substantially affect birds in the vicinity. It is
possible that wind-blown dust might degrade the quality of some grassland habitat downwind,
although this likely would be a negligible effect if adequate dust control measures were
consistently implemented.
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Bird collisions with equipment in the immediate vicinity of the working face of the Landfill
would likely be minimal because of the slow speeds at which vehicles are operating in this area.
Vehicle collisions with birds would likely be more frequent on Highway 12 and the paved access
road to the dump, where vehicle speeds are greater, although the magnitude of such mortality is
unknown. Nevertheless, bird collisions likely would increase with the increased truck traffic
anticipated with the Phase II expansion and projected increase in tonnage of garbage delivered to
the Landfill. With increased truck traffic after dark associated with nighttime operation at the
Landfill, mortality from collisions might increase for owls foraging along roadsides.

Indirect Project Effects
Impacts of Subsidized Predators. Numbers of American Crows and Common Ravens
– members of the family Corvidae (or corvids) – have increased dramatically in recent decades
throughout the West, including California and the San Francisco Bay region (Liebezeit and
George 2002, Kelly et al. 2002). These generalist foragers thrive in highly disturbed habitats,
including agricultural, suburban, and urban areas. The availability of concentrated human food
resources, including garbage at landfills, that “subsidize” corvids is considered a key factor in
their increasing populations. These resources augment corvids’ reproductive success, leading to
increases in their numbers, expansion of their ranges, and heightened impacts on other species—
particularly those with small and vulnerable populations. Crows and ravens are both known to
be important predators on threatened and endangered species in California. Ravens are also
particularly adept at using telephone poles, electrical power towers, buildings, and other human
structures as nest substrates. Because ravens are known to fly up to 65 km (40 mi) in a day and
range over several hundred kilometers throughout the year, any given landfill could influence
raven populations over a broad area (Boarman 2003). Crows also are known to forage or fly to
roost sites up to 18 km (11 mi) from daytime territories or activity centers (Liebezeit and George
2002).
Given the proximity of the Landfill to breeding populations of a variety of bird species
(including several that are threatened or endangered) in the important wetland habitats of Suisun
Marsh, the potential impact of augmented corvid populations should be an important concern
with respect to expansion of the Landfill. Of particular concern is the breeding colony of
California Least Terns and associated Snowy Plovers nesting about 15 km (9 mi) from the
Potrero Hills Landfill, thus well within the maximum distance of 65 km (40 mi) that Common
Ravens are known to fly in a day. At this distance, it might take corvids a while to locate the
tern colony. If located, they likely would remain or return to exploit this concentration of eggs
and chicks.
The concern over the potential effects of corvids is heightened given that expansion of the
landfill will greatly increase its lifetime and capacity and thus likely will further increase, both in
the short and long term, corvid numbers and their impact on other species. Table 3-3 in the
Project EIR projects a 156-percent increase in tonnage of garbage delivered to the landfill from
the years 2000–2049, which underestimates the increase in food available to corvids because
tonnage limits would not be imposed for organic compostibles that include additional food
wastes. The availability of this increased amount of food would be offset to some degree by
expansion of the operating hours from 20 to 24 hours (Monday through Friday), such that more
delivery would occur during nighttime hours when corvids typically do not forage.
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Nevertheless, to accommodate the projected increase in delivery of garbage to the landfill, it
seems that a larger working face of the landfill would be necessary, which should attract more
corvids.
Of the special-status species, those nesting in the open are the ones most likely to be affected by
predation from corvids. Hence, it is possible that, by subsidizing populations of corvids, the
Landfill could indirectly contribute to the loss of the entire nesting effort in some years of as
many as 35–80 California Least Terns and 15–20 Snowy Plovers (or more if populations
increase in subsequent years). Although ravens and crows generally move less than 3–7 km
(2-4 mi) in a day (references cited in Kelly et al. 2002), this does not take into account nonbreeders, which are not tied to nest sites and can occur in large numbers in areas of concentrated
food (e.g., low hundreds of non-breeding ravens occur on Pt. Reyes peninsula; J. Roth pers.
comm.). Although harder to quantify, the Landfill likewise could also indirectly depress
populations or reproductive success of these special-status species nesting in concealing
vegetation: California Black Rail, California Clapper Rail, and Suisun Song Sparrow. As noted
above, ravens are known predators of adult Clapper Rails; and both crows and ravens are known
predators of Suisun Song Sparrows, which have the lowest reproductive success of the three
subspecies of tidal marsh Song Sparrows endemic to the San Francisco Bay estuary (H. Spautz
pers. comm.).
To document the levels of corvid use of the Landfill and the impacts of these “subsidized”
predators on other birds in the vicinity, it would be valuable to conduct scientific studies to
determine peak numbers of corvids at the landfill, turnover rates needed to estimate total
numbers of corvids, daily and seasonal patterns of corvid use, numbers of nesting corvid pairs in
the vicinity, extent of movements of corvids between the Landfill and Suisun Marsh, and
whether there is any interchange of corvids between the Potrero Hills and Hay Road Landfills.
In concert with the above studies, it would be valuable to initiate monitoring and research on
California Least Terns and Snowy Plovers nesting in Suisun Marsh to determine whether corvids
are important predators at their colonies. Likewise, if feasible, it would be valuable to coordinate
with any ongoing studies of other species, such as the California Clapper Rail, California Black
Rail, or Suisun Song Sparrow, to evaluate the extent of predation of corvids on the full suite of
special-status species in Suisun Marsh.
Cowbird Parasitism. Brown-headed Cowbirds are widely known to depress
reproductive success of various cup-nesting passerine landbirds by parasitizing the nests (i.e., by
laying their eggs in nests of other species for hosts to rear). Cowbird parasitism rates are known
to be higher near landfills and other sources of abundant anthropogenic foods elsewhere in
California (Airola 1985), and cowbirds can “commute” daily up to 6.7 km (4 mi) from key
foraging sites to areas with abundant host populations (Rothstein et al. 1984). Cowbirds are
known to forage in the active face of the Landfill, and hence their numbers and effects on other
nesting birds likely are augmented by this food source. The extent and magnitude of parasitism
is unstudied and hence unknown, but of potential special-status species in question, only the
Song Sparrow and Grasshopper Sparrow are particularly susceptible to cowbird parasitism.
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Cumulative Effects
The Phase II expansion would contribute to the cumulative effects of habitat loss and
degradation from ongoing development in Solano County. This habitat loss creates a feedback
loop, as increasing population growth in Solano County and in the surrounding counties served
by the landfill collectively contributes to the need to expand the capacity and life expectancy of
the landfill. Effects of development on special-status species in Solano County are being
addressed through the ongoing development of the County’s Habitat Conservation Plan (LSA
Associates 2005).
The Potrero Hills Landfill and the Hay Road Landfill (about 16 km [10 mi] to the northwest)
together likely add to the cumulative impact of subsidized predators on other nesting birds, as the
distance between these landfills is such that corvids likely can move between them, and the areas
affected in this manner by each landfill likely overlap. Although some of the land in this area is
protected, increases in subsidized predators can still degrade its value to some species of wildlife.
By mid-century, at about the end of the life span of the Phase II expansion, the potential effect of
the landfill from subsidized predators could increase if sea-level rise causes marshes in Suisun
Marsh to migrate inland and hence closer to the landfill or to be reduced in extent, thereby
concentrating predation effects in a smaller area or on a smaller prey population (see discussion
below).
The direct loss of habitat to birds by the Phase II expansion would mainly result in localized
effects, although even with mitigation there would be a net loss to some special-status species,
such as the Loggerhead Shrike and Long-billed Curlew, with regionally important populations in
the Solano County area. The indirect consequences of expansion, via augmentation of
subsidized predators (corvids), could result in regional or statewide effects on populations of
some listed species, particularly the California Least Tern, nesting nearby in Suisun Marsh.

MITIGATION EVALUATION
Key Elements of the Mitigation Program
Mitigation Goals, Objectives, and Actions. The overall goals of the mitigation
program are to avoid impacts to sensitive habitats if possible and to replace the functions and
values of sensitive habitats lost to project development. Mitigation actions for birds are almost
entirely passive, as the main enhancement activities proposed are for wetlands and are directed
mainly at the California Tiger Salamander. A few species of waterbirds are expected to benefit
secondarily by creation of wetlands for the salamander, and some upland species of birds are
expected to benefit from preservation and management of almost 600 acres of grasslands. A few
waterbirds – none with special status – may show a net gain of wetland habitat with the loss of
some wetlands from Phase II expansion and creation of more wetlands from mitigation actions.
Upland birds should show a net loss of habitat, as no additional habitat is created for them and
some will be lost to the Phase II footprint. The MMP suggests that management of grasslands
will enhance their value to birds, but it is unclear what values will be enhanced and by what
methods.
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Evaluation of the Mitigation Program
Critique of the Mitigation Program. The primary focus of the recommendations in the
MMP for Phase II expansion is on wetland habitat and species. Although this level of concern
for wetlands is warranted, conservation recommendations for upland grasslands are minimal.
For example, there is little recognition of the importance of onsite habitats for various specialstatus grassland birds that use the site in relatively high densities (e.g., Northern Harrier,
Loggerhead Shrike), there is little or no discussion of how to enhance habitats for species (e.g.,
Tricolored Blackbird) that now occur in low numbers or do not breed (but might if conditions
were improved). The revised grassland management plan (GMP) (LSA Associates and ESP
2007) addresses some of these issues with respect to removing, or reducing the abundance of,
invasive plants; but it provides little specific guidance on how grazing and grazing management
will directly benefit birds. The GMP would benefit from a more explicit explanation of what the
current grazing management practices are on the mitigation parcels, exactly what new practices
will be implemented, and how specifically these new practices are expected to benefit birds.
Also, there seems to be a discrepancy between how the environmental documents characterize
cumulative impacts versus mitigation. The Project EIR indicates that, because of zoning and
other factors, areas immediately around the Landfill likely will change little in the future and
hence cumulative impacts will be “less than significant.” In such a scenario, it is unclear why
purchase and protection of such lands qualifies as mitigation when they are unlikely to be
affected in the future. Also, as discussed elsewhere in this review, it is not clear if the key
mitigation parcels of the Director’s Guild and Griffith Ranch will in fact be protected “in
perpetuity,” given the likely long-term effects of sea-level rise.
In cases, such as the Griffith Ranch, where it is proposed to create new wetlands by impounding
water upslope from existing wetlands, there is a not an adequate analysis of whether such
impoundments would provide a net gain of wetland habitat or if they would rob wetlands
downslope of water that would otherwise make these wetlands larger or remain for longer
durations seasonally. The MMP does discuss the size of the watershed in which the new
wetlands would be constructed and whether, given projected runoff and precipitation, the created
ponds would hold adequate water; but the plans do not address directly whether this would have
any substantial effect on downslope wetlands already on or adjacent to the property.
Despite the recognized concern in the literature of impacts by subsidized predators (corvids) on
other species in proximity to landfills, the Project EIR does not mention this potentially
important problem. No mitigation is proposed for the potential impacts of corvid predation on
other species breeding in either the primary or secondary management areas of Suisun Marsh,
which is of concern because the LPP states that the habitats of Suisun Marsh “deserve special
protection.” The greatest effect is likely to be from ravens, which were rare or absent in the area
in past decades. Crows have long been common in Solano County, given their long-exhibited
ability to exploit food sources in agricultural areas. In recent years, crows in the San Francisco
Bay area have increased in urban areas, such as those near the landfill.
Effects of Sea Level Rise. The Project EIR and MMP fail to take into account the
potential effects of future sea-level rise from global warming. Plausible projections of the
magnitude of future sea-level rise from this source range from 0.5 to over 3.0 meters (20 to
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120 inches) by 2100 (Gleick and Maurer 1990). The rate of rise will increase progressively,
leading to more rapidly rising sea level toward the middle of the 21st century. Under some
scenarios, a 1-meter rise may result by the year 2050; the rise in the Suisun Marsh area may
occur more rapidly because of concurrent land subsidence. With a 1-meter rise in sea level,
during very extreme high tides Potrero Hills is projected to be an island surrounded by tidal
waters, which would inundate parts of Highway 12 to the north (Figure 8 in Gleick and Maurer
1990). Hence, it is possible that without corrective action the Director’s Guild and part of the
Griffith Ranch mitigation properties may be degraded near the end of the life of the Phase II
Landfill and may no longer support the plant and wildlife communities for which they are slated
to be protected “in perpetuity.” Also, there appears to be no analysis of other effects, such as
whether by the end of, or after, the life of the Phase II landfill there will be any problems with
contamination from a rising water table with the rise in sea level.

Mitigation Goals, Objectives, and Actions: Adequacy in Avoiding, Mitigating, and
Compensating for Project Impacts
Proposed mitigation measures are not fully adequate to offset the impacts of the Phase II
expansion. Discussion of proposed mitigation actions that are valuable, those that need
improvement, and new measures that warrant consideration are described in the following
sections.

MITIGATION RECOMMENDATIONS
Recommendations for Improvements to Management of Grazed Grasslands
Fence Wetter Areas to Enhance Nesting Habitat. Fencing of some marshes, swales,
and pond edges to allow the growth of tall marsh plants or grasses would provide for better nest
concealment for some known nesting species, such as the Northern Harrier, and might induce
others, such as the Tricolored Blackbird, to begin nesting on the site.
Plant Isolated Trees and Shrubs. It also would be valuable to plant some isolated
dense-foliaged trees or tall bushes within some of the grassland parcels to compensate for nest
sites of the Loggerhead Shrike that would be lost to the Phase II expansion. The best trees to
plant include natives such as willows, elderberry, or poison oak that are already located on the
Phase II site. The size and spacing of such trees should be given careful consideration, as large
trees or groves of trees also might attract nesting crows and ravens.
Enhance Grassland Habitat Value. It is good that the MMP proposes to reduce
invasive non-native plants, such as thistles in grasslands, but it does not go far enough in
proposing measures to improve the value of grasslands to birds. These measures may include
enhancement of grasslands by managing the timing and intensity of grazing to benefit native
grasses and forbs, and to investigate the use of fire, if feasible, for similar purposes. If extensive
stands of native-dominated grasslands could be established, they might prove suitable for
Grasshopper Sparrows, which currently are not known from the site. The sparrows would be
most likely to benefit if native grasslands were restored on mitigation lands far from the Landfill
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to lessen the potential impact of nest parasitism on the sparrows by Brown-headed Cowbirds
foraging at the Landfill. In short, efforts should be made to enhance the value of the grassland
mitigation parcels rather than just to protect them from development for other uses.
Remove Artificial Predator Perches in Wetland Areas. The creation of additional
wetland habitat on mitigation parcels should benefit some common species of migrant and
breeding waterbirds. The value of such wetlands would be enhanced by removal of any
unnecessary artificial structures that might serve as predator perches. If, prior to the erection of
these structures, there were no comparable natural perches or roosting sites (such as large trees),
the structures may have increased both diurnal and nocturnal predator pressure on birds and
mammals in an area where it previously may have been slight. An option to explore would be
installation of plastic spikes on the tops of signs or other structures that are placed (or kept) in
areas where sensitive bird species are present, which can make these potential perches
inhospitable to raptors.

Recommended Mitigation for Potential Corvid Impacts
Liebezeit and George (2002) summarized management recommendations for reducing corvid
predation overall, and Boarman (2003) discussed recommendations for reducing access of ravens
to anthropogenic food sources at landfills. It is recommended that mitigation for the potential
impact of corvids augmented by the Landfill should include an integrated corvid abatement
program that expands on the current abatement program targeted at gulls. This program uses a
combination of pyrotechnics (blank pistols, propane canisters), falcons, and dogs
(S. Vasconcellos pers. comm.). It would be valuable to extend the abatement program to cover
the entire year (not only winter as currently is done for gulls), particularly as corvid food
demands can be higher in the breeding season when feeding young; hence, the breeding season is
the period of greatest concern with respect to predation of corvids on other species.
It would be important to monitor corvid numbers to document that the expanded abatement
program is reducing their numbers and specifically that the methods used for harassing gulls are
effective for corvids. This is particularly important because corvids are known to habituate over
time to some types of hazing (Liebezeit and George 2002). Any abatement measures should be
adaptive to changing conditions or learned behaviors by corvids so that abatement remains
effective over time. Likewise, it would be valuable to coordinate this abatement program with
monitoring of corvid use of the Hay Road Landfill to evaluate whether corvids displaced from
the Potrero Hills Landfill are relocating to another comparable site nearby. If this were found to
be the case, additional actions would need to be taken to ensure that the impacts of corvids on
other birds are actually abated and not simply shifted to other areas (such as the Jepson Prairie
Preserve).
Additional operational measures to minimize the availability of foods to corvids (e.g., reducing
the size of the active working face of the landfill or more quickly covering deposited refuse) also
should be investigated, particularly as annual tonnage of refuse delivered to the landfill is
projected to rise substantially over the life of the project.
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Additional Wetland Mitigation
Depending on the outcome of further analysis of the watershed effects of some proposed
mitigation impoundments on downslope wetlands, some additional mitigation for Phase II
project effects on wetlands may be needed.

Recommendations for Additions or Alternative Approaches to Mitigate Project
Impacts
Serious consideration should be given to whether it is appropriate for any of the proposed
mitigation sites to be located immediately next to the landfill, knowing that nesting birds at these
sites likely would be at greater risk to predation from corvids concentrated at the landfill than
would birds at mitigation sites at a much greater distance.
If this concern of local effects of corvid concentrations is not considered too great, consideration
should given to the use of the Eastern Valley (eastern Potrero Hills Valley) as one component of
the mitigation for the Phase II expansion because the Eastern Valley is the most similar habitat in
the area to that which would be lost to the proposed current landfill expansion. Likewise, the
Eastern Valley would be at risk to future landfill expansion. The Eastern Valley supports some
trees that might be suitable for nesting Loggerhead Shrikes, and this relatively broad low valley
is much better foraging habitat for breeding shrikes, Tricolored Blackbirds, Western
Meadowlarks, and other blackbirds (Brewer’s and Red-winged) as well as wintering hawks and
Long-billed Curlews than are the narrower valley and steeper slopes of the Southern Hills.
Similarly, the Project EIR reports wintering Burrowing Owls for the Phase II portion of the
Potrero Valley, but these were very close to the Eastern Valley lands, which would be more
likely on the basis of comparable habitat to support wintering Burrowing Owls than the other
mitigation parcels. Also, the Eastern Valley is much less likely than the Director’s Guild and
Griffith Ranch parcels to be affected by the long-term impacts of sea-level rise.
Even though locating the power plant on the Phase I site, rather than on Griffith Ranch as
previously proposed, would reduce impacts from direct loss of habitat and potentially increased
bird mortality from collisions with aboveground power lines or with vehicles using a paved
access road, the power plant and associated infrastructure should be designed to minimize these
or other impacts. Also, efforts should be taken to reduce or eliminate any carbon dioxide (CO2)
emissions from this plant, as CO2 is known to be a major contributor to greenhouse gases
responsible for global warming.
As nighttime lighting at the Landfill may cause disorientation and collisions with structures by
migrant passerines or locally moving waterfowl and other waterbirds, design features of lighting
that minimize such impacts should be incorporated. Even simple changes in light signatures may
reduce avian light attraction and mortality (Jones and Francis 2003). Information gained from
consultation of both published literature and experts in the field will likely increase the
likelihood that nighttime lighting can be designed to minimize avian attraction and mortality
from collisions. Some considerations should include the type and height of lights, the intensity
and nature of light beams, and shields on lights to focus their beams downward onto the Landfill
and away from adjacent areas.
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Chapter 1—Executive Summary

1.0 INTRODUCTION

The Bay Conservation and Development Commission (BCDC) has, by agreement with the
Potrero Hills Landfill, Inc. (PHLF), authorized a panel of biologists to assist the Commission
staff in evaluating potential biological effects of and efficacy of biological mitigation measures
proposed for the Potrero Hills Phase II Landfill Expansion Project (Project). The specific
purpose of this review process is to provide BCDC with additional information for its
consideration of a Marsh Development Permit for the Project.
PHLF proposed the creation of the panel review process in response to BCDC’s consideration of
Solano County Marsh Development Permit No. MD 88-09 in January 2006. BCDC identified
and recruited the scientific panel members, and PHLF agreed to provide the funding to facilitate
this assignment. PHLF also agreed to provide the panel of biologists with access to the project
area and project-related scientific and engineering data and analyses developed by the PHLF
team.
PHLF appreciates the opportunity to consider the observations and insights of the scientific panel
and has carefully reviewed the draft and final reports. We concur with many of the suggestions
and observations provided by the scientific panel and have incorporated a number of these ideas
into the project design and the format and content of the mitigation plan for the PHLF project.
We have, however, identified shortcomings and disagreements with a number of the analyses
and conclusions contained in the scientific panel’s report. PHLF is therefore offering corrections
and clarifications to BCDC to ensure that the Commission’s consideration of the panel’s
conclusions is grounded in a clear definition of the panel’s assignment, together with a
discussion of areas demonstrating the panel’s misunderstanding and areas of disagreement
amongst experts. The shortcomings are discussed briefly below, and are addressed in detail in
the specific responses provided to each panelist’s report.
The scientific review panel report lacked a clear, unified presentation. Each of the technical
chapters of the report presents the observations of individual authors with a great degree of
overlap and some contradiction as different chapters address the same subjects. We had hoped
that the scientific panel would have utilized a “round table” discussion of ideas and observations
to forge a single set of conclusions and recommendations, rather than the somewhat disjointed
presentation contained in the final report(s).
In addition (and perhaps more importantly), the panel reports – individually and taken as a whole
– lack a fundamental scientific framework that describes how the analyses were conducted and
how the resulting conclusions were reached. The reports to do not recite or rely upon recognized
standards of significance or specific permitting standards of BCDC in assessing Project effects as
described in the reports. Rather, the reports are observations and findings of panelists in areas of
specialty, but without reference to specific statutory or regulatory standards applicable to the
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Project. As such, although informative in many respects, the reports do not provide a necessary
component of analysis and conclusion that is relevant to CEQA thresholds of significance or
BCDC permitting requirements under the Local Plan of Protection (LPP) adopted by Solano
County. The LPP standards are the specific standards governing the issuance of a Marsh
Development by BCDC.
Our comments on the scientific panel’s final report are provided in Chapter 1 provides our
general observations and a short summary of key ideas and issues that are defined in detail in the
specific comments that follow this introductory chapter of our response to the scientific panel
report.
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2.0 OVERVIEW

2.1

PHLF RESPONSES TO THE RESULTS OF THE SCIENTIFIC REVIEW PANEL
REPORT

PHLF has worked with the scientific review panel and BCDC staff members to identify Project
design and operation modifications that could minimize potential impacts to the environment and
ensure that the Project is consistent with the Suisun Marsh LPP.
The following discussion summarizes PHLF’s project modifications based on consultation with
the scientific review panel and BCDC staff members.
•

Reduction of Project Impacts: Redesign of PHLF’s northern drainage and
sedimentation basin system and the relocation of the power facility site into the Phase
I facility or the Phase II expansion area were requested by BCDC staff and agreed to
by the applicant. This consolidation of project features results in a smaller footprint
area that reduces the area of project impact from 241.9 acres to 167.63 acres (Figure
1).

•

Mitigation Plan Modifications: Since the preparation of the 2006 Mitigation and
Monitoring Plan (MMP), PHLF has added additional areas that will be incorporated
into the mitigation for the Project. The MMP now includes:

•

o

Preservation of upland habitat totaling 565.29 acres;

o

Preservation of 0.79 acre of existing California tiger salamander (CTS) breeding
pond and 8.83 acres of potential breeding pond habitat (9.62 acres total);

o

Creation of an additional 1.08 acres of CTS breeding pond and restoration of
0.42 acre of potential breeding pond habitat;

o

Preservation of 58.62 acres of seasonal wetlands;

o

Creation of 4.07 acres of seasonal wetlands;

o

Preservation of 1.86 acres of waters of the U.S., and

o

Creation of 1.80 acres of waters of the U.S.

Grassland Management Plan: PHLF has prepared a Grassland Management Plan
(GMP) that addresses management of grasslands and grazing within the PHLF
mitigation areas. The GMP, as modified in response to comments and suggestions
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provided by the scientific review panel, describes livestock grazing operations and
non-grazing management activities for the long-term conservation of grassland
habitats and associated aquatic resources, and special-status species habitats on the
property.
•

2.2

Positive Cumulative Effect on Solano County Habitats: Based on the habitat
values presented in the Draft Solano Habitat Conservation Plan (HCP), the Phase II
expansion represents approximately 1 percent of the cumulative habitat loss from
projected development within the County over the next 30 years. The project also
contributes to the cumulative preservation and enhancement of valuable habitats in
the County within this same period. The proposed mitigation represents a 4.1 to 4.6
percent increase in the total amount of preserved habitat projected to occur under the
Draft HCP.

CRITIQUE OF THE SCIENTIFIC REVIEW PANEL REPORT

The following discussion identifies the shortcomings of the scientific panel report. These
include a lack of compliance with the stated direction of BCDC staff (as defined by BCDC’s
authorization to conduct the analyses [see Review p. 1-3]), the absence of a factual basis for
many of the conclusions offered and the use of unproven and unverified models to assess
impacts and the efficacy of mitigation measures:

1-4

•

CEQA Evaluation/Impact Analyses Adequacy: BCDC directed the panelists not to
“evaluate the specific determinations of the Project EIR”; however, Chapter 3 of the
scientific panel review report specifically calls out its critique of the EIR in Table 3-1.
The scientific panel report critiques the biological, hydrological and water quality
environmental impact analyses previously found to be adequate and in compliance
with CEQA by the County of Solano and Judge Beeman of the Solano County
Superior Court.

•

Absence of Factual Basis for Analysis: The scientific panel’s recommendations
were requested by BCDC staff to provide “an independent evaluation of project
impacts and the proposed mitigation program” with BCDC’s stated intent to obtain
scientific information not to be “bounded by legal determinations of CEQA or other
laws and regulations”; as a result of this direction, the panel’s assessments of
biological effects and the adequacy of proposed mitigation lack foundation and have
no clear legal basis or framework for conclusions reached. The panel’s report, in
many cases, promotes opinions that are not grounded in clearly stated, legally
applicable thresholds of significance that differentiate significant impacts from
insignificant impacts.
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•

Conclusions on Resources Issues Beyond the Area of Panelists’ Purview: The
scientific review panel’s authors and editor included broad and unsubstantiated
statements made by investigators who lack expertise in the areas of comment. For
example, the panel’s rangeland scientist states that a fishery should be created as a
mitigation site in the upper Spring Branch Creek drainage area, where no fish or fish
habitat have historically existed. This discussion also references undefined fisheries
impacts that are perceived to occur miles downstream of the project area, without any
factual basis for the assertions.

•

Use of Unproven Models to Assess Impacts and Define Mitigation Requirements:
The CTS analysis prepared by Dr. Shaffer (panelist) and Mr. Searcy (graduate
student) relies on a model based largely on trapping data from a single site that is a
still-developing, yet unapproved tool, for evaluating habitat impacts and mitigation
measures. The applicable standards for evaluation of CTS impacts utilized by the
U.S. Fish and Wildlife Service (USFWS) and California Department of Fish and
Game (CDFG) are acknowledged by the authors, but not used as the primary measure
of impact assessment or mitigation adequacy. This model has not yet been published
in a peer reviewed scientific journal nor tested for its broad applicability over the
variety of habitats occupied by CTS. Further, the model relies on a number of
assumptions that are not supported by observations of CTS movements and their use
of their habitat.

•

The nascent model’s usage as the basis for the panel report’s CTS chapter is both
premature and ill-advised. The model’s authors have created a model that at the same
time is both mathematically complex in its assumptions of CTS behavior, while
overly simplistic with respect to the adjacent land uses and the Federal Endangered
Species Act. Further, its singular focus on a single species could have unintended
consequences that would negatively impact other extant, rare, threatened, and
endangered species that occur adjacent to the PHLF project area. For example:
o

Created ponds are an essential component of the MMP, but are not considered to
provide compensation habitat by the CTS Chapter’s authors. Creating mitigation
ponds for CTS breeding is not an experimental mitigation method; therefore, the
model’s authors should have included the proposed mitigation ponds in their
model calculations. Mitigation ponds were proposed in the MMP, including size
and location. It is important to note that all of the currently occupied CTS
breeding ponds including those that will be impacted by the PHLF project are
human-created (stock) ponds.

o

The model analysis is conducted in a “vacuum” as it does not provide a landscape
perspective. The model does not consider the presence of CTS breeding ponds
(also protected by the Endangered Species Act) on adjacent parcels and the value
that the proposed mitigation lands have in relation to those ponds.
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o

The model contains a number of assumptions that artificially constrain habitat
values and inflate impacts. A partial list of these assumptions include the
following:
− The authors assume that CTS can and will only travel in a straight line and
will cease to exist when reaching an impediment. This simplistic assumption
makes modeling calculations easier, but ignores documented CTS movement
patterns: CTS do not always follow straight lines and have the proven ability
to move along and around barriers. The fallacy of this assumption is
demonstrated by the USFWS-approved method for collecting CTS: animals
are intercepted by barriers and will then travel along the barriers for collection
in buckets.
− The authors claim that the CTS populations within the PHLF project and
mitigation areas are at carrying capacity, without presenting any empirical
data to support this assumption.

•
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o

The model authors suggest that values that already include multiplied values
should be further multiplied in order to arrive at an appropriate mitigation value.
The model’s stated purpose is to provide a method to determine full compensation
for impacts to CTS – the replacement of lost habitat values. The rationale for
typical mitigation ratios or multipliers used by regulatory agencies such as 2:1 or
3:1 are founded on a similar assumption – the ability to increase the value of a
specified piece of land through preservation and management actions to replace
lost habitat values or populations of target species. Multipliers of the model
values, as recommended by the model authors, would result in a far greater
mitigation ratio being applied to this project than has been approved by the
USFWS for any other project. The multipliers are already included in the basic
execution of the model; no additional multiplier should be used in the analysis of
CTS in the PHLF project area.

o

The model’s authors have confused the process of providing compensation for
impacts under the Federal Endangered Species Act and the development of
mitigation banks, as created and administered by the Corps of Engineers and other
Federal agencies.

The Scientific Panel Report Does Not Provide a Unified Set of Analyses and
Recommendations: The scientific panel report provides many very valuable insights
and recommendations that have been incorporated into the mitigation proposal (as
noted above) that is currently being reviewed by USFWS. It does not, however,
provide BCDC with a unified set of recommendations that can be used as a viable
decision-making tool. The lack of a summary that defines a single recommended
course of action leaves the reader with a disjointed, overlapping set of individual
analyses.

Chapter 1—Executive Summary

PHLF had hoped that the process defined by BCDC for the panel analysis, including the “round
table session,” could have yielded a single, viable set of scientific recommendations. While the
panel’s work has resulted in refinements of the PHLF project that have reduced impacts and
improved impact mitigation measures, the absence of a unified report that considers both the
benefits and costs of the panel’s individual assessments of impacts and mitigation
recommendations undermines the reliability of this report in BCDC’s consideration of Marsh
Development Permit No. MD 88-09.
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3.0 FORMAT OF PHLF RESPONSES AND COMMENTS

The following chapters of this document present detailed analyses and responses to the scientific
panel’s report. Chapters 2 (Botanical Resources), 3 (Vegetation Resources and Grazing
Management), 4 (California Tiger Salamander) and 5 (Birds) of this document provide detailed
responses, comments, corrections and discussions of professional disagreement to Chapters 2, 3,
4 and 5 of the scientific review panel report, respectively.
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1.0 INTRODUCTION

As part of the San Francisco Bay Conservation and Development Commission’s (BCDC) review
of the marsh development permit for the Phase II Potrero Hills Landfill expansion, an
independent review was conducted by a panel of scientists of the biological resource impacts and
mitigation for the proposed project (Airola et al., 2007). Chapter 2 of the review document
provides the results of an analysis, conducted by Ayzik Solmeshch, Ph.D., D.Sc., Vegetation
Ecologist, University of California, Davis, of the biological impacts of the Phase II expansion
project on botanical resources at the landfill site and the proposed mitigation. In Chapter 3 of the
review document, Pamela C. Muick, Ph.D., Vegetation Ecologist and Land Manager, conducted
a similar analysis of the expansion project with regards to vegetation and grazing management.
As some of the comments by Dr. Solmeshch and Dr. Muick overlap, responses to these
comments are cross-referenced in this document and in the Chapter 3 responses.
1.1

PROJECT BACKGROUND

Figure 1 shows the layout of the Phase I (current) landfill, the footprint of the proposed Phase II
landfill, and the proposed mitigation lands. The proposed landfill expansion will result in the
conversion of 167.63 acres1 of primarily non-native grassland, which includes the filling
approximately 2.42 acres of Section 404 jurisdictional wetlands and other waters of the U.S.,
0.076 acre of isolated waters of the State, and 0.61 acre of pond habitat. All mitigation lands
proposed as part of the project will be managed for the benefit of plant and wildlife habitat in
perpetuity through a conservation easement and will have a management endowment.
1.2

ORIGINAL MITIGATION PROPOSAL (MMP)

The original mitigation proposal described in the original mitigation and monitoring plan (MMP)
for the project (LSA and ESP, 2006) and analyzed by the scientific review panel included the
following mitigation components:
•

1

Preservation of upland habitat totaling 517.08 acres on the Southern Hills parcel,
Pond 5 Buffer, Griffith Ranch and Director’s Guild parcels;

The size and configuration of the Phase II landfill has changed since the preparation of
BCDC’s Final Scientific Review Report. In the Final Scientific Review Report, the landfill
foot print and adjacent impacted area was designed to be 178.34 acres; however, the current
design will only result in the conversion of 167.63 acres.
2-1
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•

Preservation of 0.79 acre of existing California tiger salamander (CTS) breeding
habitat and 8.83 acres of potential CTS breeding habitat on the Southern Hills parcel,
Pond 5 Buffer, and Director’s Guild parcel (9.62 acres total);

•

Creation of an additional 0.73 acre of CTS breeding habitat on the Southern Hills (1
pond) and Griffith Ranch (1 pond) parcels, and restoration of 0.42 acre of potential
CTS breeding habitat in the playa pool on the Director’s Guild parcel;

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel;

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel;

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and;

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

Table A summarizes the total area of upland and aquatic mitigation acreage by parcel, as
outlined in the original MMP.
Table A: Mitigation Acreage and Type by Parcel – Original (2006) MMP Version
CTS
Upland Habitat

CTS
Pond Habitat

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

Pond 5
Buffer Area

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

Griffith Ranch

57.85

0.00

0.38

0.27

4.07

0.00

1.03

63.60

Director’s
Guild

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

517.08

9.62

1.15

58.62

4.07

1.86

1.80

594.20

2.1:1

15.8:1

Mitigation
Ratio*

1.9:1

28.5:1

Create

2.0:1

Preserve

Total
(acres)

Preserve

Total

Preserve

Waters
of the U.S.

Preserve
Southern Hills

Create

Seasonal
Wetlands

4.2:1

Create

4.1:1

* preserved/created:impacted
Total Impact Area = 244.93 acres, Wetland Impact area = 2.42 acres, Pond Impact Area = 0.61 acres (Ponds 1 and 4),
Upland Impact Area = 241.9 acres
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1.3

REVISED MITIGATION PROPOSAL

Since the preparation of the 2006 MMP, PHLF has made modifications to the location of the
power plant and sedimentation basins on Griffith Ranch (i.e., the proposed relocation of a
landfill gas-powered electrical generation facility and sedimentation basin from the Griffith
Ranch to the existing and proposed landfill areas). As a result of these modifications, additional
areas will be incorporated into the mitigation lands for this project, namely additional upland
habitat in the southern portion of the Griffith Ranch parcel and creation of an additional CTS
breeding pond at the former power plant site. The revised project description and mitigation plan
will be detailed in a revised mitigation and monitoring plan (to be developed in response with
PHLF’s formal consultation with USFWS).
This revised plan has not been reviewed by the scientific review panel. Based on this revised
project description and mitigation plan, the mitigation components would be as follows:
•

Preservation of upland habitat totaling 565.29 acres on the Southern Hills parcel,
Pond 5 Buffer, Griffith Ranch and Director’s Guild parcels;

•

Preservation of 0.79 acre of existing CTS breeding pond and 8.83 acres of potential
breeding pond habitat on the Southern Hills parcel, Pond 5 Buffer, and Director’s
Guild parcel (9.62 acres total);

•

Creation of an additional 1.08 acres of breeding pond on the Southern Hills (1 pond)
and Griffith Ranch (2 ponds) parcels, and restoration of 0.42 acre of potential
breeding pond in the playa pool on the Director’s Guild parcel;

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel;

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel;

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and;

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

2-5

Chapter 2—Botanical Resources

Table B summarizes the total area of upland and aquatic mitigation acreage by parcel for the
revised mitigation plan.
Table B: Revised Mitigation Acreage and Type by Parcel – Increased Griffith Ranch Plan
(Highlighted cells reflect changes from the values in Table A. Note that the highlighted
cells reflect increased mitigation areas/mitigation ratios.)
CTS
Upland Habitat
Preserve
Southern Hills
Pond 5
Buffer Area
Griffith Ranch
Director’s
Guild
Total
Mitigation
Ratio*

CTS
Pond Habitat
Preserve

Create

Seasonal
Wetlands

Waters
of the U.S.

Preserve

Create

Preserve

Create

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

106.06

0.00

0.73

0.27

4.07

0.00

1.03

112.16

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

565.29

9.62

1.50

58.62

4.07

1.86

1.80

642.76

2.5:1

28.5:1

2.0:1

4.2:1

4.1:1

3.4:1

15.8:1

*preserved/created:impacted
Total Impact Area = 167.63 acres, Wetland Impact area = 2.42 acres, Pond Impact Area = 0.61 acres (Ponds 1 and 4),
Upland Impact Area = 164.60 acres
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2.0 METHODS

Dr. Solmeshch’s introductory comments and recommendations were carefully considered by Eva
Buxton, Senior Botanist at LSA Associates, Inc. (LSA). The introductory comments, i.e.,
background information, impacts to and evaluation of mitigation for botanical resources, as
outlined by Dr. Ayzik Solmeshch, were summarized by Ms. Buxton and presented as Reviewer’s
statement. Responses to each recommendation (also summarized) were prepared by reviewing
documents and other pertinent information, including Ms. Buxton’s field notes. Ms. Buxton has
conducted numerous surveys on the landfill lands since 1998 and is extremely familiar with the
vegetation, including sensitive communities and special-status species, on the Phase II expansion
and mitigation parcels.
Richard Nichols also reviewed comments in Chapter 2 of the scientific review panel report
(Airola et al., 2007), particularly those comments that overlapped with the grazing issues. Mr.
Nichols is licensed by the State Board of Forestry as Certified Rangeland Manager #45 and
developed the grassland management plan for the mitigation parcels (LSA, 2007).

2-7
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3.0 RESPONSES

3.1

MITIGATION FOR ADVERSE IMPACTS ON SPECIAL-STATUS PLANTS

Reviewer’s Statement: Landfill expansion on Phase II land will destroy populations of San
Joaquin spearscale (Atriplex joaquiniana) and crownscale (Atriplex coronata).
Recommendation 1. Appropriate mitigation measures include planting seeds and monitoring
populations in appropriate habitats within mitigation properties.
Response 1. Small colonies of San Joaquin spearscale (CNPS List 1B) were mapped in 1998 on
the Phase II Expansion parcel. Likely due to a combination of heavy grazing, disking for fire
breaks, and non-optimal rainfall, this spearscale was not observed for several years. A few small
colonies reappeared in 2004 and then again in 2006 (about 10 individuals). In 2007,
approximately 40 individuals were observed on the parcel [E. Buxton (LSA), September 13,
2007]. Crownscale (CNPS List 4) has never been recorded from the Phase II Expansion parcel
proper. This species occurs in one small stand directly west of Pond 3 on the Eastern Valley
parcel. In 2007, the stand consisted of three plants [Z. Akulova (LSA), July 6, 2007].
Large, robust populations of San Joaquin spearscale and crownscale are present on the Director’s
Guild parcel which is proposed for preservation as part of the mitigation plan. Colonies were
found in 2004 and additional colonies were located during surveys in 2006 and 2007. The
populations were mapped (Figure 2) and monitored in 2007 to assess impacts to the plants from
grazing (May 2007). Approximately 1,000 individuals of San Joaquin spearscale and 3,000
individuals of crownscale were counted during the 2007 monitoring. Although many tops of
plants were removed during grazing, side branches grew, flowered, and set seed.
San Joaquin spearscale and crownscale require alkaline soils and little or no competition from
other species. Such conditions are not present on the other mitigation parcels; therefore, seeding
of the two species on Griffith Ranch or Southern Hills is not recommended.
Pappose tarplant (Centromadia parryi ssp. parryi), a plant recently included in CNPS’s List 1B
(March 2004), was observed on the Phase II site during the 2000 survey (EDAW, 2003) when it
was not considered a special-status species. This plant population will be lost during the Phase II
landfill expansion. It was mapped by LSA based on surveys in 2006 and 2007 (Figure 3).
Pappose tarplant occurs in abundance on the Director’s Guild parcel (Figure 2) as well as in a
few stands on the Griffith Ranch parcel.
San Joaquin spearscale, crown scale, and pappose tarplant will be preserved in perpetuity on the
Director’s Guild parcel. Monitoring of the three species to assess distribution and reproductive
success will occur every three years.
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3.2

MITIGATION FOR ADVERSE IMPACTS ON SENSITIVE PLANT
COMMUNITIES/HABITATS

Reviewer’s Statement. Landfill expansion on the Phase II parcel will result in the permanent
loss of 179 acres2 of grassland habitats that are potentially suitable for sensitive plant
communities found on the mitigation sites, i.e., Wildflower Field, Valley Needlegrass Grassland,
and Elderberry Shrubs. Species typical of these communities were found on the Phase II
Expansion site, but their condition is degraded due to human-caused disturbances.
Recommendation 2. Vegetation sampling showed that cover of native species varies from 8 –
20 percent in the Phase II expansion area. Native Species Component (NCS) = [(# acres) x
(percent native species cover)] can be calculated. With a mean of 14 percent cover of native
species, the expansion area supports 25 acres of 100 percent cover by native species. Because
achieving 100 percent cover is unrealistic, the mitigation goal should be set as achieving an
increase in native species abundance on mitigation lands to offset losses on Phase II expansion
lands. Management of the mitigation properties should focus on restoration and active
improvement of existing native vegetation.
Response 2. The Mitigation and Monitoring Plan (MMP) (LSA and ESP, 2006) was developed
to address the typical regulatory issues that are considered on projects similar to that of the
Potrero Hills Landfill. It is not intended to mitigate for every resource present such as nonnative grasslands, impacts to which are not significant in CEQA analysis unless these grasslands
also provide habitat for special-status species or contain jurisdictional wetlands. In our opinion,
the actual cover on most of the Phase II expansion area consists of non-native species. During
surveys in August 2006, LSA visually estimated the cover by natives at about one percent, but
this percentage will vary with the season. It is highest in the late spring at which time cover by
natives were visually estimated at <5 percent. Certain areas, such as along the northern edge of
the parcel which supports some common natives, including turkey mullein (Eremocarpus
setigerus), soaproot (Chlorogalum pomeridianum), hog-fennel (Lomatium utriculatum), and
blue-dicks (Dichelostemma capitatum) and the north-facing slope, which supports relatively
large colonies of Fitch’s tarweed (Hemizonia fitchii), hayfield tarweed (H. congesta), and virgate
tarweed (Holocarpha virgata), are not representative of most of the expansion site. It is,
therefore, misleading to assume that the average cover by natives is 14 percent throughout the
expansion area, thus 25 acres with a 100 percent cover by natives. Toad rush (Juncus bufonius),
a common native, is present in wet swales in the lower portions of the site.

2

The current revised footprint is now only 167.63 acres (See Revised Mitigation Proposal, Section 1.3).
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Although strictly speaking, no mitigation is required under CEQA for impacts to non-native
grassland proper, the revised mitigation plan for the Phase II expansion proposes to preserve,
manage, and enhance over 565 acres of grassland as mitigation for impacts to this habitat. The
focus of the mitigation is in large part for California tiger salamander (Ambystoma californiense)
upland habitat, but mitigation for grassland vegetation will also occur on the Director’s Guild
parcel, Southern Hills parcel, Pond 5 Buffer area, and the Griffith Ranch parcel. Grassland
vegetation enhancement will be accomplished by a carefully managed grazing regime and
periodic mowing during the appropriate time of the year based on monitoring results in order to
minimize thatch and non-native grass competition. Mowing, when deemed appropriate by the
resource manager, will occur before seedset, the timing of which may vary from year to year.
This may be combined with re-seeding with native grasses and forbs to provide competition for
the non-native grasses.
Elderberry shrubs on the north-facing slope of the Phase II area will not be impacted by the
landfill expansion. The locations of the shrubs were recently mapped using GPS and all the
elderberry shrubs lie outside the proposed Phase II expansion area. The Southern Hills parcel
will be preserved and managed in perpetuity as plant and animal habitat and no impacts to
elderberry shrubs will occur.
See Response 5 (below) for further discussion on measures to enhance native plant diversity with
grazing, mowing, invasive non-native plant control, and native plant revegetation as proposed in
the revised Grassland Management Plan (LSA, 2007).
Recommendation 3. Twenty-five (25) acres of 100 percent native grassland should be used as a
measurement of mitigation success. Cover estimates should be based on a statistically
defendable number of observations, as well as more objective measurement of species cover.
Response 3. See Response 2. The Potrero Hills Landfill will adhere to a monitoring plan that is
acceptable by the agencies. The collection of data for a statistically defensible number of
observations could be extremely time-consuming and costly depending on the variation in cover,
if done on all the mitigation sites. Enhanced grassland/wildflower fields on the Director’s Guild
and Southern Hills parcels will be monitored, using an adequate number of observation sites to
determine the approximate cover by native and non-native species. A relatively objective
method of assessing cover by various species can be obtained by having at least two
“evaluators.”
Recommendation 4. Restoration and management protocols should be more specific and
clarified in the MMP. Seed mixtures should be identified. (Seed mixtures described in the
Sections 6.1.2, 6.2.1, and 6.2.2 of the MMP include both upland and wetland species.)
Response 4. An exotic-species control/restoration/management plan will be developed that will
outline a protocol in more detail than the present MMP (LSA and ESP, 2006). Due to an
oversight when assembling the list of species recommended in a seed mixture for wetlands (in
the MMP), species associated with wetlands as well as uplands were included in the list.
2-15
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Appropriate species based on ecological requirements will be used in revegetation efforts.
Bicolor lupine (Lupinus bicolor) and tomcat clover (Trifolium wildenovii), both upland species,
will not be used in created-wetland seeding, nor will Pacific meadow-foxtail (Alopecurus
saccatus), an obligate wetland plant, be used in upland areas.
3.3

GRASSLAND MANAGEMENT PLAN

Reviewer's Statement. “The Grassland Management Plan focuses on estimating rangeland
carrying capacity for livestock but does not address the effect of grazing on native species. The
plan does not show that grazing will enhance the percentage or cover of native species, or
indicate a desire to do so. Studies in California’s inner northern Coast Ranges (Safford and
Harrison, 2001) showed that grazing effects on floristic composition depends on soil fertility. On
fertile soils, grazing increased the proportion of exotic species, whereas grazing on serpentine
soils with low fertility increased the proportion of native species. Soils in the Landfill grasslands
are not serpentine, and the high abundance of the non-native Avena fatua, A. barbata, Bromus
diandrus, Hordeum murinum ssp. leporinum, and Lolium multiflorum typical of rich soils
indicates high soil fertility in the mitigation sites. Therefore, we can expect that, in Landfill
grasslands, continuation of existing grazing practices will maintain the existing dominance by
exotic species and will not increase native species composition. Thus, I am not convinced that, in
this case, grazing alone is an adequate tool for mitigation.”
Recommendation 5. To increase the likelihood of enhancing the native vegetation component
on mitigation lands, grazing should be used as only one management and restoration tool, and
other tools—such as burning, mowing, control of noxious weeds through appropriate
management techniques, and plant seeding—also should be considered.
Response 5. The revised Grassland Management Plan (GMP) (LSA, 2007) proposes moderate
levels of seasonal grazing in the winter and spring, under close direction of a Resource Manager
trained and experienced in rangeland ecology and using an adaptive management approach. The
GMP “focus” on carrying capacity is only one of many suggestions to ensure that grazing is
conducted in a manner most likely to enhance grassland resource values. The study cited by the
reviewer (Safford and Harrison, 2001) was conducted on higher elevation lands that were grazed
during a different season (spring-summer) and without professional rangeland management for
resource objectives. Hence, those findings do not apply to conservation grazing under careful
management during the winter and spring. A more relevant study (Marty, 2005) found that
moderate season-long (winter-spring) livestock grazing significantly reduced non-native grass
cover and increased native plant diversity as compared with no grazing in vernal pool landscapes
of the Sacramento Valley. In addition, the GMP does not propose grazing alone to increase
native grassland species diversity; it also includes mowing, burning, invasive non-native plant
control, and re-seeding with native grassland species along with carefully managed grazing and
can be expected to substantially enhance native plant diversity.
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For mowing and seeding, please see Response 2; for control of noxious weeds, please see
Response 11.
3.4

IMPACTS OF HABITAT CONVERSION FOR MITIGATION USES

Reviewer's Statement. It is unclear where the 3.78-acre wetland area will be created, near
Pond 7 on the Southern Hills parcel or on Griffith Ranch. A valuable wetland (wet meadow) is
located within the Southern Hills parcel near Pond 7.
Recommendation 6. The location of created ponds should be specified. It is important that the
wet meadow on the Southern Hill mitigation site not be converted to a stock-pond or that this
wetland is deprived of any substantial portion of its water source.
Response 6. The 3.78-acre wetland will be created on the Griffith Ranch parcel. No seasonal
wetland or stock-pond will be created in, or near the location of the wet meadow; therefore, the
hydrology in this area will not be altered and the wet meadow will not be impacted. The location
of ponds and wetlands to be created are shown in Figures 11, 13, 14 of the MMP (LSA and ESP,
2006).
Recommendation 7. Topsoil from existing stock ponds should not be used to inoculate plant
species in new pools.
Response 7. Topsoil from stock-ponds will not be used in the seeding of newly created vernal
pools/seasonal wetlands on the Director’s Guild and Griffith Ranch parcels; instead, with
permission from the USFWS due to the presence of a federally endangered species [Contra Costa
goldfields (Lasthenia conjugens)], topsoil from vernal pools on the Director’s Guild will be used
on both parcels. The amount of seed-containing topsoil to be taken will be evaluated in order not
to impact the seedbank in the existing pools.
The removal of the berm/road within the playa pool on the Director’s Guild parcel will create
additional habitat (0.42 acre) for vernal pool species. It is expected that the newly created pool
area will reseed naturally, but some seeds will be raked and vacuumed from adjacent pool areas
to supplement the natural reseeding. Additionally, a swale connecting the playa pool with the
western vernal pool area on the Director’s Guild parcel will add 0.77 acre of Contra Costa
goldfields habitat. As described in the MMP, Section 4.6.2 (LSA and ESP, 2006), the uplands
around the created pools may be seeded with commercial seeds. These seeds would not,
however, be used in the created seasonal wetlands. Commercial seed would be used in the
wetlands only if seed collection from existing onsite vernal pools is not allowed. This is in
agreement with Dr. Muick’s recommendation [Table 3-1, 4.6 Vegetation (pages 3-14)
(Chapter 3)] to preserve the biological diversity currently found on the sites.
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3.5

MITIGATION AT DIRECTOR'S GUILD PARCEL

Reviewer's Statement. The aquatic habitats at the Director’s Guild parcel are very different
from those in the Phase II extension area; therefore, mitigation is out-of-kind rather than in-kind.
Recommendation 8. The rationale for using the Director’s Guild parcel as mitigation for the
Phase II expansion area should be clearly articulated and justified. Functional ecosystem values
should be evaluated on a unit-per-unit basis and mitigation ratios calculated. Measurement of
the mitigation success should be specifically identified.
Response 8. Floristically, the aquatic habitats on the Director’s Guild parcel are different from
the aquatic habitat on the Phase II expansion area. However, mitigation for aquatic habitats on
the Phase II site is not only required because they are jurisdictional areas, but because they occur
within designated critical habitat for two listed species: vernal pool tadpole shrimp and vernal
pool fairy shrimp. The Director’s Guild site provides high quality, occupied habitat for these
species that would be preserved and managed in perpetuity. The Recovery Plan for Vernal Pool
Ecosystems of California and Southern Oregon (U.S. Fish and Wildlife Service, 2005) has set
criteria for the percent of suitable habitat to be protected within each of the core areas of the
vernal pool regions. For the vernal pool fairy shrimp and vernal pool tadpole shrimp the percent
of suitable habitat that must be protected within the Jepson Prairie core area in order to recover
the species has been set at 95 percent. In terms of this project, for every 0.5 acre of suitable
habitat lost, 9.5 acres of suitable habitat must be protected (i.e. a 19:1 mitigation ratio). In the
Phase II expansion area, 0.61 acre of habitat possessing the primary constituent elements for
vernal pool fairy shrimp and vernal pool tadpole shrimp will be impacted by the proposed
project.
In order to meet the 19:1 mitigation requirement necessary to achieve the 95 percent recovery
goal outlined in the recovery plan, PHLF would have to preserve 11.59 acres of suitable habitat
for vernal pool crustaceans within the designated critical habitat unit (Jepson Prairie core area).
To meet this requirement PHLF is proposing to preserve 8.83 acres of playa pool habitat on the
Director’s Guild parcel and 4.57 acres of habitat on the Southern Hills parcel (Pond 5 – 0.45
acre, Pond 7 – 0.34 acre, and Seasonal Wetland 4 – 3.78 acres). This equates to 13.4 acres of
protected habitat for vernal pool crustaceans within designated critical habitat, offering almost 15
percent more than what would be necessary to meet the recovery plan goals.
In addition to requirements for vernal pool crustaceans, the aquatic habitats on the Phase II
expansion area have been severely degraded by intensive grazing and other human disturbances.
It is reasonable to justify mitigating for floristically mediocre wetlands on the Phase II expansion
parcel by preserving high quality vernal pool habitat (playa pools) on the Director’s Guild parcel.
The vernal pools on the Director’s Guild parcel supports the largest known population of the
federally endangered Contra Costa goldfields and, as mentioned, provides habitat for the listed
vernal pool tadpole shrimp (Lepidurus packardi) and conservancy fairy shrimp (Branchinecta
conservatio). It is, therefore, our opinion that no functional ecosystem values on a unit-per-unit
basis need to be evaluated.
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3.6

MITIGATION AT SOUTHERN HILLS PARCEL

Reviewer's Statement. A moist wetland meadow is present along the drainage west of Pond 7
on the Southern Hills parcel. Native species present are Rorippa nasturtium-aquaticum, Scirpus
robustus, Juncus balticus, Hordeum brachyantherum, and Agrostis exarata. It was not clear in
the MMP where the proposed new ponds will be constructed and whether they could affect this
wetland area.
Recommendation 9. Exotic species (Trifolium fragiferum, Lolium multiflorum, Polypogon
monspeliensis, Hordeum marinum ssp. gussoneanum, Lotus corniculatus, and Centaurea
calcitrapa) should be controlled. A restoration and management plan should be developed for
the meadow to enhance its native species component. The meadow could be used for out-ofkind mitigation of native species loss on the Phase II expansion parcel.
Response 9. Please see Response 6 for the location of the created wetlands. It is our opinion
that non-native species are dominant in the wet meadow; nevertheless, an exotic-species control/
restoration/management plan will be developed that includes this wetland. This plan will outline
the steps to be taken to control the weeds in the wet meadow and propose a seeding/planting plan
of native species, potentially including appropriate shrub and tree species. In order for such a
plan to be successfully implemented, the area will be fenced off from cattle with the option to
have the area grazed as deemed appropriate based on monitoring results.
Recommendation 10. The relatively narrow bottom of the valley is covered by mostly nonnative species and has bare ground along cattle paths, and erosion. This bottom of the valley
likely represents a temporal stream habitat that formerly supported riparian vegetation, including
trees and shrubs. Sustainable management practices that can support the establishment of native
vegetation should be developed.
Response 10. There is no indication that woody riparian vegetation existed along the stream
channel in the Southern Hills in the past. This intermittent stream most likely did not support
trees and shrubs as cattle-grazing would not have eliminated all such vegetation or evidence of
such vegetation. It is our opinion that establishing a riparian corridor supporting native
vegetation is not feasible as long as there are cattle on the site. The narrow valley bottom is the
natural “route” for the cattle; therefore, trampling and grazing by cattle is unavoidable and
restoration to native vegetation is not advisable in this area. However, restoration of native
species, including appropriate shrub and tree species, is proposed in the wet meadow, which will
be fenced off from cattle. Please see Response 9 for the restoration/management of the wet
meadow adjacent to the stream.
3.7

CONTROL OF NOXIOUS WEEDS

Reviewer's Statement. Noxious weeds such as Carduus pycnocephalus, Centaurea calcitrapa,
C. solstitialis, Convolvulus arvensis, Cynodon dactylon, Malvella leprosa, and Taeniatherum
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caput-medusae are common and abundant on the Landfill lands. Control of these weeds requires
measures including controlled burning, mowing, hand-pulling, and application of herbicides.
Recommendation 11. An exotic species control plan should be developed for all mitigation
areas, and for the existing Landfill and Phase II expansion areas, to increase post-operation
habitat values and reduce seed sources that could affect adjacent mitigation and non-project
lands. Special attention should be given to re-vegetation of open ground that will be created
when the vertical height of the landfill will be increased. Open ground located at a higher
elevation than the surrounding landscape increases the potential for spread of noxious weed
species. Measures for controlling weeds on newly disturbed areas should be directly and clearly
address in the MMP or subsequent implementation plans.
Response 11. Based in part on guidelines from the Solano County Weed Management Area
(Solano County Weed Management Area (SCWMA), 2002) and the Greater Jepson Prairie
Ecosystem Regional Management Plan (Witham, 2006) some of the target species mentioned
above can be controlled (but not necessarily eliminated) through a combination of treatments as
described in the MMP (LSA and ESP, 2006) and the Grassland Management Plan (LSA, 2007).
Species that will receive treatment are:
•

Artichoke thistle (Cynara cardunculus). This species is of the highest priority for
control, because it occurs in a relatively few, discrete patches that could easily be
eradicated. It is also highly competitive and virtually eliminates desirable plant
species where it grows. It can be controlled by removing the flower-heads and
spraying with the selective herbicide Garlon 3A® in March, or by cutting and
spraying the base with 25 percent glyphosphate (Roundup®) from February through
May.
Note: Artichoke thistle occurs only on the Southern Hills parcel where it was
mapped by LSA in 2006.

•
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Barbed goatgrass (Aegilops triuncilais). This species is a top priority for control
because it is apparently a recent introduction and has a high risk of spreading. It is
unpalatable to livestock and out-competes more desirable forage species. It spreads
rapidly in the fur of livestock and through wind dispersal of the seed heads. This
species will be targeted for eradication before it has a chance to spread further. The
Southern Hills parcel will be thoroughly surveyed for occurrences of goatgrass, which
will be eradicated. Barbed goatgrass is most effectively controlled by two
consecutive years of burning prior to seed maturation in the late spring or early
summer. If burning is not feasible, repeated treatments with glyphosphate
(Roundup®) for at least two consecutive years may be conducted prior to seed
maturation in the early spring (February-April) followed by seeding of natives. Since
glyphosphate is a non-selective herbicide, it should be applied by wicking or sitespecific spot spraying to minimize impacts on non-target species. Repeated mowing
of spot infestations of goatgrass prior to seed maturation may also be effective.

Chapter 2—Botanical Resources

•

Perennial pepperweed (Lepidium latifolium). This species is a Category B invasive
noxious weed and is rated high as an invasive weed by Cal-IPC (California Invasive
Plant Council [Cal-IPC], 2006). It occurs on the Director’s Guild parcel. This
species is a high priority for control as it spreads quickly and forms a monoculture
that can cause significant degradation of wetland and riparian habitats. Heavy
grazing or mowing in the winter (January-February) followed by spraying the
resprouting plants from mid-March through mid-May with a form of glyphosphate
(Rodeo®) that is approved for use in aquatic sites will be conducted as it was shown
to be more effective than herbicide alone (Renz and DiTomaso, 1998;Renz and
DiTomaso, 2004). Since glyphosphate is a non-selective herbicide, it should be
applied by wicking or site-specific spot spraying to minimize impacts on non-target
species. Selective herbicides that have proven effective on this species may also be
used, including 2,4-D, Telar®, or Arsenal®/Chopper®/Stalker® (Solano County
Weed Management Area (SCWMA), 2002). Repeated treatments will probably be
necessary to eradicate perennial pepperweed. The latter two herbicides should not be
used near standing water.
Note: Perennial (broad-leaved) peppergrass occurs in one vernal pool and in ditches
within and along the Director’s Guild parcel. In May of 2007, seedlings of this
species were hand-pulled in the vernal pool and resprouts were sprayed with Rodeo®
in September. This species occurs in greater densities on the Hill Slough West Habitat
Restoration Demonstration Project (CDFG). Control of this species on this preserve
will be necessary in order for the control/eradication on the Director’s Guild parcel to
be successful.

•

Purple star-thistle (Centaurea calcitrapa). Although rated as a moderate priority
invasive weed by the Cal-IPC (California Invasive Plant Council [Cal-IPC], 2006),
this species is a high priority for control on the Potrero Hills sites because it is
prevalent throughout Solano County creating more impacts than a statewide rating
system would indicate. This species, unlike yellow star-thistle, is unpalatable to
livestock at all life stages and in some areas dense stands of this weed can preclude
cattle from grazing (Witham, 2006). Therefore, this species is not effectively
controlled by grazing. It is typically a biennial or perennial species, with rosettes
forming the first year followed by flowering the second and subsequent years.
Application of glyphosphate in the late spring-early summer on the rosettes and early
blooming plants after adjacent desirable annual species have set seed is an effective
control (Amme, 1985). Care must be taken to limit treatment to areas devoid of
native perennials as this herbicide is non-selective. Selective herbicides that are
effective in these cases include 2,4-D; Clopyralid (Transline®), Dicamba®; or Garlon
3A® (Solano County Weed Management Area (SCWMA), 2002). Areas to be
treated will be mowed in the early spring prior to seed set to remove standing purple
star-thistle flowers and open the treated areas to grazing (DiTomaso pers. com.,
reported in Witham, 2006). The herbicides should be applied on a site-specific basis
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to minimize impacts as they can affect desirable non-target broadleaved plants
(especially Transline).
Note: Control/eradication of purple starthistle, which is prevalent on the Griffith
Ranch parcel and less common on the Director’s Guild, will be carried out by using a
combination of mechanical and chemical means. This plant will also be removed in,
and around the wet meadow on the Southern Hills parcel.
•

Yellow star-thistle (Centaurea solstitialis). This species is rated as a high priority
invasive species by the Cal-IPC (California Invasive Plant Council [Cal-IPC], 2006).
A combination of techniques is most effective in controlling this annual species,
including grazing, mowing, burning, herbicide use, and biological controls. Mid- to
late spring grazing (May-June), before the plant has produced spines but after bolting,
may control seed production and spread to a limited degree (Thomsen et al., 1996).
Early summer grazing could be expected to reduce the number of flowers and the
biomass of the plants but probably not the density of this plant on the landscape. If
needed in the opinion of the Resource Manager, the grazing termination date may be
extended to allow continued grazing at specified areas of infestation of star-thistle.
Where the Resource Manager determines that infestations of star-thistle are
threatening the biological integrity of undeveloped lands, particularly with respect to
listed animal species, a more focused management approach may be implemented.
Under this approach, the infested area could be separated with temporary fencing.
Grazing would be postponed within the exclosure to allow growth and elongation of
the grasses and star-thistle, and then high intensity grazing would be applied during
the period when star-thistle begins to emerge from the rosette and flower. Repeated
treatments would be required to maintain that control. Extra livestock management
would be required to keep extra animals at the site past the normal grazing period,
maintain the fencing, and manage the animals. If the Resource Manager deems it
appropriate, sheep or goats may be used instead of cattle for intensively managed
grazing treatment of invasive species. In small areas where grazing is not feasible,
mowing during the same period will be used to control yellow star-thistle. If
possible, prescribed burning during this period would also help to control this species.
The Resource Manager may also consider use of one or more of the biological control
agents offered by the U.S. Department of Agriculture (USDA) for yellow star-thistle.
Six species of insects have been approved by the USDA for use in controlling yellow
star-thistle. Three weevil species (Bangasternus orientalis, Eustenopus villosus and
Larinus curtus) and three fly species (Urophora sirunaseva, Chaetorellia australis
and C. succinea) can significantly reduce seed production over the long term if
applied properly (Pitcairn, 1998). This option, in combination with the regular
grazing regime, may be an effective long term management approach. This option
would be developed by the Resource Manager in close consultation with and the
approval of the USDA and the California Department of Agriculture. Finally,
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herbicides such as Roundup®; 2,4-D; Dicamba; or Garlon 3A® can be used to
control infestations of this species if applied by personnel with a QAL prior to seed
set. Clopyralid (Transline) is effective on yellow star-thistle as both a pre- and postemergent. It is most effective when applied to the early rosette stage in January or
February. Transline can severely impact certain desirable native broadleafed plants
so should be used on a site-specific basis.
•

Medusa-head (Taeniatherum caput-medusae). Although this plant is not palatable
after flowers have developed because of stiff pointed awns, and is low in palatability
the rest of the year due to high silica content, early spring grazing when the plant is
still relatively palatable may limit the spread of medusa-head (Bossard et al., 2000).
If deemed appropriate by the Resource Manager, intensive grazing treatments such as
those described above for star-thistle using temporary fencing could be conducted
where concentrations of medusa-head occur. A carefully managed combination of
prescribed fire, grazing, herbicide treatments and reseeding with native perennial
grasses may be the most effective treatment of medusa-head (McKell et al., 1962) and
will be considered where medusa-head is seriously threatening resource values.
Medusa-head may be susceptible to intensive grazing prior to seed set from midFebruary to mid-May. Treatment with glyphosphate between mid-March and midMay may also be effective in controlling medusa-head.

•

Spiny and rough cocklebur (Xanthium spinosum, X. strumarium). These species
are not listed by Cal-IPC, but are known as “among of the world’s worst weeds”
(Holm et al., 1977). The seeds are easily spread as the “hooks” on the fruits get
caught in animal fur and human clothing. The species frequently outcompetes other,
more desirable wetland plants, and the seeds are poisonous to livestock (Pitcher 1989
and 2001). This species occurs in and around stock ponds and seasonal wetlands in
the mitigation areas, especially around stock ponds 3, 5, and 7. Hand pulling or
mowing prior to the burs (fruits) forming can be an effective control as is spraying
(again prior to burs forming) with a broadleaf selective herbicide such 2,4-D or
Banvel (Pitcher 1989 and 2001).

•

Other invasive species. Other invasive non-native plants that have been identified
on the mitigation parcels include sweet fennel (Foeniculum vulgare), bull thistle
(Cirsium vulgare), Skeleton weed (Chondrilla juncea), field bindweed (Convolvulus
arvensis), prickly ox-tongue (Picris echioides), Italian thistle (Carduus
pycnocephalus), and milk thistle (Silybum marianum). These species will be
inventoried and considered for control when they present a significant management
problem, show evidence of rapid spread, or when they become priority targets as
other higher priority invasive species are controlled.

Malvella leprosa, mentioned by the reviewer, is a native species growing on alkaline soils. This
species may be considered a noxious weed in agronomic crops, orchards, and pasture lands
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(toxic to sheep and cattle), but in our opinion it is not a weed to be eliminated in those alkaline
areas on the mitigation sites where it grows.
Revegetation with native species to increase post-operation habitat values and reduce non-native
seed sources on the future landfill cells is not practical considering the constraints imposed by a
capped landfill such as no ponding of water, soils imported of a certain depth from other areas
onsite, the presence of pipelines for removal of gases generated within the landfill, etc.
Revegetation of the cells will be governed by the California Integrated Waste Management
Board. Please see CHAPTER 3, Response to Comment I, which includes California Integrated
Waste Management Board (CIWMB) Regulations (Title 27, Article 2, §2190: Closure and Postclosure Requirements for Solid Water Landfills).
A large portion of the land surrounding the expanded landfill (Griffith Ranch, Pond 5 Buffer
Area, Southern Hills and Director’s Guild parcels) will be preserved and managed in perpetuity
as mitigation for the operation of the expanded landfill. Management measures outlined in the
MMP (LSA and ESP, 2006) and GMP (LSA, 2007) are designed to control noxious weeds using
a variety of management techniques, such as grazing, mowing, and burning (where feasible). In
addition to these plans, an exotic-species control/restoration/management plan will also be
developed as a supplement to the other plans. The exotic-species
control/restoration/management plan will utilize the monitoring results, from monitoring
conducted for the MMP and GMP, to develop additional management measures for controlling
noxious weeds.
3.8

INSTALLATION OF SEDIMENT CONTROL BASIN

Reviewer’s Statement. The sediment control basin represents a potential threat to the vernal
pools located downslope at the Director’s Guild parcel. Adding nutrient-rich waters could
change the chemical balance of the pool and destroy the vernal pool ecosystem.
Recommendation 12. A sedimentation control basin or any other modification with even a
remote possibility of modifying the hydrology or water quality of the vernal pools on the
Director’s Guild parcel should be avoided. An alternative location for the basin is within the
valley adjacent to the Phase II expansion area.
Response 12. Based this recommendation as well as input from BCDC, the development plans
have changed and no sedimentation basin will be constructed upslope from the Director’s Guild
parcel, thus the hydrology and water quality of the vernal pools will not be altered. All
sedimentation basins will be placed within the footprint of the Phase II expansion area.
3.9

GOALS AND TARGETS FOR RESTORATION AND MANAGEMENT

Reviewer’s Statement. The MMP focuses almost entirely on new wetland creation,
management, and monitoring, as well as special-status species and their habitats. Management
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of upland areas (addressed in the Grassland Management Plan) assumes that grassland is the
only ecosystem that should be maintained in upland areas. Upland habitats maintain various
assemblages of native plants indicating that a diversity of plant communities once occupied the
Potrero Hills landscape. These differences suggest that management objectives should be site
specific and defined on a finer scale.
Recommendation 13. The only way to mitigate for the loss of habitats caused by the Landfill
extension is to improve and restore mitigation lands to more natural conditions. I recommend
conducting research that will identify natural vegetation for the mitigation and compiling lists of
additional species that likely were present historically or have been eliminated. This information
can help define the targets for ecological restoration and management for mitigation areas. Such
an approach would allow adequate mitigation to be developed for the loss of biodiversity due to
the Landfill expansion.
Response 13. Impacts to grasslands dominated by non-native species do not meet the
significance standards (criteria) under CEQA and, therefore, do not require mitigation.
Mitigation is required for impacts to sensitive resources in their present conditions rather than for
what was present before man-made disturbances. In general, mitigation devised for impacts to
botanical resources on the Phase II expansion parcel consists of the preservation, enhancement,
long term management, including monitoring and invasive species control on the three
mitigation sites - the Director’s Guild, Griffith Ranch, and Southern Hills parcels (including
Pond 5 Buffer Area), which will be preserved in perpetuity. It is our opinion that little
biodiversity is lost by the Landfill expansion; all species present on this parcel also occur on the
mitigation sites (LSA and ESP, 2006), Appendix B; (LSA, 2006), Appendix A).
The permanent loss of 164.60 acres of non-native grassland (i.e. upland impact area) is mitigated
by the preservation and enhancement of more than 565.29 acres (3.4:1 ratio) on the mitigation
parcels. As the Landfill expansion is not impacting native grasslands but rather non-native
grasslands with a relatively high number of native forbs (43 percent of the total number of
species recorded) but with a low percent cover (visually estimated at <5 percent), PHLF is not
proposing to reestablish native grasslands throughout the mitigation parcels but will attempt to
enhance the present grasslands and wetlands on the Director’s Guild and Southern Hills parcels,
as well as areas to be disturbed in conjunction with the creation of wetlands on the Griffith
Ranch parcel. Woody vegetation may be installed in the wet meadow on the Southern Hills
parcel. Suitable habitat and/or conditions for shrubs and trees do not exist on the remainder of
the Southern Hills parcel or on the other mitigation parcels.
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1.0 INTRODUCTION
As part of the San Francisco Bay Conservation and Development Commission’s (BCDC) review
of the Marsh Development Permit for the Phase II Potrero Hills Landfill (PHLF) expansion, an
independent review was conducted by a panel of scientists of the biological resource impacts and
mitigation for the proposed project (Airola et al., 2007). Chapter 3 of the review document
provides the results of an analysis, conducted by Pamela C. Muick, Ph.D., of the impacts of the
Phase II expansion project on vegetation resources and mitigation measures proposed by PHLF.
As part of the proposed mitigation for the PHLF Phase II expansion project (see full mitigation
proposal below for more details), a draft Grassland Management Plan (GMP) was prepared by
LSA Associates on March 10, 2006 (LSA, 2006a). The primary goal of this plan is to maintain
and enhance biodiversity on the mitigation parcels, using livestock grazing and other
management activities.
Dr. Muick reviewed the draft GMP (LSA, 2006a) and provided several comments in a
July 31, 2006, conference call with the preparer, Richard Nichols, M.S. (licensed as Certified
Rangeland Manager #45 by the State Board of Forestry). During the call, Dr. Muick and Mr.
Nichols agreed on several points that would be addressed in a revision to the draft GMP. These
points of agreement included specifying additional range improvements (fences, water sources)
to improve livestock grazing distribution, removal of trash and metallic (but not woody) debris,
fencing of seasonal wetlands for special management, providing more specific biodiversity and
invasive weed control goals and actions, specifying grazing lease criteria, and providing more
information based on additional interviews with grazing operators. Additional comments from
Dr. Muick included extending the GMP to the capped landfill and concerns over the feasibility of
livestock grazing on the Griffith Ranch because of the PHLF proposal to use part of it for energy
production. These comments were not addressed in the revised GMP because they were beyond
the scope of the GMP, which was intended solely to address the mitigation lands proposed by
PHLF. Requirements for revegetation of the landfill cap are specified by the California
Integrated Waste Management Board and Regional Water Quality Control Board and will be
implemented according to the descriptions contained in the PHLF Joint Technical Document and
Final Closure Plan.
This conversation was followed by provision of a draft scientific review document dated
August 28, 2006 (Airola et al., 2006). In Chapter 3 of that document, Dr. Muick commented
extensively on issues that were not discussed previously because they were beyond the scope of
the GMP. These comments were beyond the scope of the GMP because they addressed:
(1) other documents such as the Mitigation Monitoring Plan and Environmental Impact Report,
(2) habitats other than grasslands, and (3) other lands not proposed for mitigation. Accordingly,
it was not appropriate to address these comments in the revised GMP, but they are addressed
below in response to the final review document (Airola et al., 2007). The comments that Dr.
Muick acknowledged were addressed in the revision of the GMP dated February 5, 2007 (LSA,
2007) are not discussed further.
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1.1

PROJECT BACKGROUND

Figure 1 shows the layout of the Phase I (current) landfill, the footprint of the proposed Phase II
impact area, and the proposed mitigation lands. The proposed landfill expansion will result in
the conversion of 167.63 acres1 of primarily non-native grassland, which includes the filling
approximately 2.42 acres of Section 404 jurisdictional wetlands and other waters of the U.S.,
0.076 acre of isolated waters of the State, and 0.61 acre of pond habitat. All mitigation lands
proposed as part of the project will be managed for the benefit of plant and wildlife habitat in
perpetuity through a conservation easement and will have a management endowment.
1.2

ORIGINAL MITIGATION PROPOSAL (MMP)

The original mitigation proposal described in the mitigation and monitoring plan (MMP) for the
project (LSA and ESP, 2006) and analyzed by the scientific review panel included the following
mitigation components:

1

•

Preservation of upland habitat totaling 517.08 acres on the Southern Hills, Pond 5
Buffer, Griffith Ranch, and Director’s Guild parcels,

•

Preservation of 0.79 acres of existing California tiger salamander (CTS) breeding
habitat and 8.83 acres of potential CTS breeding habitat on the Southern Hills, Pond 5
Buffer, and Director’s Guild parcels (9.62 acres total),

•

Creation of an additional 0.73 acres of CTS breeding habitat on the Southern Hills
(1 pond) and Griffith Ranch (1 pond) sites, and restoration of 0.42 acre of potential
CTS breeding habitat in the playa pool on Director’s Guild,

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel,

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel,

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

The size and configuration of the Phase II landfill has changed since the preparation of BCDC’s Final
Scientific Review Report. In the Final Scientific Review Report, the landfill foot print and adjacent
impacted area was designed to be 178.34 acres; however, the current design will only result in the
conversion of 167.63 acres.
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Table A summarizes the total area of upland and aquatic mitigation by parcel as outlined in the
original MMP.
Table A: Mitigation Acreage and Type by Parcel – Original (2006) MMP Version
CTS
Upland Habitat
Preserve
Southern Hills

CTS
Pond Habitat
Preserve

Create

Seasonal
Wetlands
Preserve

Waters
of the U.S.

Create

Preserve

Create

Total
(acres)

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

Pond 5
Buffer Area

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

Griffith Ranch

57.85

0.00

0.38

0.27

4.07

0.00

1.03

63.60

Director’s Guild

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

517.08

9.62

1.15

58.62

4.07

1.86

1.80

594.20

28.5:1

2.0:1

4.2:1

4.1:1

Total
Mitigation
Ratio*

2.1:1

15.8:1

1.9:1

*preserved/created: impacted
Total Impact Area = 244.93 acres, Wetland Impact area = 2.42 acres, Pond Impact Area = 0.61 acres (Ponds 1 and 4),
Upland Impact Area = 241.9 acres

1.3

REVISED MITIGATION PROPOSAL

Since the preparation of the 2006 MMP, PHLF has made modifications to the location of the
power plant and sedimentation basin on Griffith Ranch (i.e., the proposed relocation of a landfill
gas-powered electrical generation facility and sedimentation basin from the Griffith Ranch to the
existing and proposed landfill areas). As a result of these modifications, additional areas will be
incorporated into the mitigation lands for this project, namely additional upland habitat in the
southern portion of the Griffith Ranch parcel and creation of an additional CTS breeding pond at
the former power plant site. The revised project description and mitigation plan will be detailed
in a revised mitigation and monitoring plan (to be developed in response with PHLF’s formal
consultation with USFWS). This revised plan has not been reviewed by the scientific review
panel. Based on this revised project description and mitigation plan, the mitigation components
would be as follows:
•

Preservation of upland habitat totaling 565.29 acres on the Southern Hills parcel,
Pond 5 Buffer, Griffith Ranch and Director’s Guild parcels;

•

Preservation of 0.79 acre of existing CTS breeding pond and 8.83 acres of potential
breeding pond habitat on the Southern Hills parcel, Pond 5 Buffer, and Director’s
Guild parcel (9.62 acres total);
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•

Creation of an additional 1.08 acres of breeding pond on the Southern Hills (1 pond)
and Griffith Ranch (2 ponds) parcels, and restoration of 0.42 acre of potential
breeding pond in the playa pool on the Director’s Guild parcel;

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel;

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel;

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and;

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

Table B summarizes the total area of upland and aquatic mitigation acreage by parcel for the
revised mitigation plan.
Table B: Revised Mitigation Acreage and Type by Parcel – Increased Griffith Ranch Plan
(Highlighted cells reflect changes from the values in Table A. Note that the highlighted
cells reflect increased mitigation areas/mitigation ratios.)
CTS
Upland Habitat

Southern Hills
Pond 5
Buffer Area
Griffith Ranch
Director’s
Guild
Total
Mitigation
Ratio*

CTS
Pond Habitat

Seasonal
Wetlands

Waters
of the U.S.

Preserve

Preserve

Create

Preserve

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

106.06

0.00

0.73

0.27

4.07

0.00

1.03

112.16

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

565.29

9.62

1.50

58.62

4.07

1.86

1.80

642.76

3.4:1

15.8:1

2.5:1

4.2:1

4.1:1

28.5:1

Create

2.0:1

Preserve

Total
(acres)

Create

* preserved/created:impacted
Total Impact Area = 167.63 acres, Wetland Impact area = 2.42 acres, Pond Impact Area = 0.61 acres (Ponds 1 and 4), Upland
Impact Area = 164.60 acres
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2.0 METHODS

2.1

VEGETATION RESOURCES AND GRAZING MANAGEMENT

The primary preparer of responses regarding the grazing management issues, Richard Nichols is
licensed by the State Board of Forestry as Certified Rangeland Manager #45. Mr. Nichols
conducted a literature review of pertinent information (see Section 4.0 References). He
conducted additional interviews with grazing lessees of the Griffith Ranch, Director’s Guild, and
Southern Hills parcels regarding past livestock operations, recent actual livestock use, and range
improvement conditions and needs (see Section 4.3, Personal Communications below). A range
analysis was conducted to determine preliminary livestock carrying capacity levels (see
Appendix for definitions). Rangeland forage production estimates (pounds of dry matter per
acre) were obtained from Ecological Site Descriptions from the Solano County soil survey (Soil
Conservation Service, 1977) which are groupings of soil types with similar productivity levels.
Ecological Sites were mapped and acreages calculated for each grazing unit after grouping
applicable soil types from digitized maps of the Soil Survey (Soil Conservation Service, 1977).
An Excel spreadsheet was then used to calculate carrying capacity based on total forage
production for each Ecological site and accounting for a target residual dry matter level of 750
pounds per acre and consumption of 780 pounds of dry matter per animal unit month.
Senior botanist, Eva Buxton, has conducted botanical surveys on the PHLF parcels since 1998.
She provided input to the vegetation resources section based on her personal knowledge of the
site and professional experience dealing with issues related to sensitive plants and habitats.
2.2

SPRING BRANCH CREEK

The information presented in this response regarding the Spring Branch Creek was prepared by
consulting botanist Jane Valerius, Principal of Jane Valerius Environmental Consulting. The
evaluation of the creek and wetlands in the Potrero Hills Valley is based on her personal
experience of conducting plant surveys and delineations of wetlands and waters of the U. S. for
the Phase II Expansion Area, the Eastern Valley, Southern Hills, Griffith Ranch and Director’s
Guild parcels. Ms. Valerius’ initial site experience on Phase II began in the year 2000. She
conducted surveys for rare plants with Ms. Dianne Lake, botanist, from March to August 2000.
In June 2000, she assisted in the delineation of wetlands and waters of the U.S. with Lane Carr
with LSA for the Phase II Expansion Area. In August 2003, she assisted in the delineation of
wetlands and waters of the U. S. for the Eastern Valley and Southern Hills parcels with LSA
wetland specialist Chip Bouril. In the spring and summer of 2004, she assisted in surveys for
rare plants for the Eastern Valley and Southern Hills with other LSA botanists.
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Most recently Ms. Valerius conducted a site visit to review the Phase II Expansion Area and
Eastern Valley with Mr. Chip Bouril on July 31, 2007 to review the watercourses and wetland
areas on these parcels. The specific focus was the Spring Branch Creek watershed. The purpose
of the site visit was to review the comments made by Dr. Pamela Muick in the scientific review
panel report (Airola et al., 2007).
During the July 2007 field surveys, Ms. Valerius and Mr. Bouril walked the Phase II Expansion
Area and the Eastern Valley area and conducted a delineation of wetlands and waters of the U.S.
using the Corps’ new Arid West Supplement (U.S. Army Corps of Engineers, 2006). The Corps’
Rapanos decision was also kept in mind when analyzing the site. Mr. Bouril has prepared a
revised delineation using the new wetland data sheets.
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3.0 RESPONSES

3.1

IMPACT EVALUATION

Issue I. Elimination of the Spring Branch Creek Headwaters and Reduction of Ecological
Value within the Lower Watershed
The review author expresses concern regarding changes in the upper Spring Branch Creek
watershed and possible effects to the lower watershed. These comments are further discussed in
Appendix D2B (Airola et al., 2007).
Response: Existing Condition of the Spring Branch Creek. There is no woody riparian
vegetation on the site, as noted by Dr. Muick. Herbaceous riparian vegetation consists of mostly
non-native annual grasses. The dominant grasses that occur within the areas mapped as Corps
jurisdictional “waters” are annual ryegrass (Lolium multiflorum), Mediterranean barley
(Hordeum marinum ssp. gussoneanum), and rabbitsfoot grass (Polypogon monspeliensis). Other
species that occur in the drainages are inland saltgrass (Distichlis spicata), soft chess (Bromus
hordeaceus), small patches of alkali heath (Frankenia salina) and patches of coyote thistle
(Eryngium aristulatum). The drainages in general had 80 to 100 percent cover by vegetation.
The vegetation consisted of FAC to FACW plants with some obligate species such as Baltic rush
(Juncus balticus). Baltic rush is dominant in areas designated as wetlands and is not a dominant
plant within the drainages. Areas designated as wetlands varied in composition but had all of the
plant species mentioned for the drainages but were more likely to have either Baltic rush or
coyote thistle as dominants. Several of the wetland “pools” in the Eastern Valley along the
northern edge were trampled by cattle and had no vegetation.
The entire Potrero Hills Valley including the Phase II Expansion Area is heavily grazed by cows.
In the past seven years, since 2000 when Ms. Valerius conducted the initial plant surveys with
Dianne Lake, the vegetation on the Phase II and the Eastern Valley sites has always been closely
grazed and has never been more than 6 to 12 inches tall, and usually less than 6 inches. Nonnative species comprise the greatest cover in these areas. It should be noted that two specialstatus Atriplex species occur in this area (only one species, Atriplex joaqiniana occurs on the
Phase II expansion parcel, the second species, Atriplex coronata occurs on the Eastern Valley
portion of the Hillbourne Ranch parcel).
In the opinion of the project botanist and from a botanical viewpoint, the “herbaceous riparian”
community along the Spring Branch Creek is extremely limited. With the exception of a very
few areas, Spring Branch Creek lacks any scour lines, persistent pools, or defined bed and bank
and is marginally a waters of the U.S. The creek is very disconnected, often linear, and have
been extremely altered by cattle grazing and possibly through realignment during prior
agricultural activities in the valley.
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It should also be noted that the site visit on July 31, 2007, was done in a dry year and in a dry
season so that the wetland areas were not in the best condition.
Jurisdictional Status of Spring Branch Creek. A delineation of wetlands and waters of the U.S.
was conducted for the Phase II Expansion Area (LSA, 2001) and Eastern Valley and Southern
Hills (LSA, 2003). The Phase II Expansion Area delineation was verified by the Corps. The
verified delineation shows a drainage (Drainage A) terminating at stock pond 2 (also known as
pond 4). Drainage B is a tributary to Drainage A and goes south towards a grove of blue gum
trees (Eucalyptus globulus) with an associated seep wetland area. A third drainage, Drainage C,
is shown as not being directly connected to Drainage A or B and terminating at Pond 3, which is
on the Eastern Valley delineation map. Above, or eastward, of Pond 3 the drainage is highly
disconnected, based on the delineation maps. The drainage becomes more continuous as it goes
further east and south onto the Southern Hills parcel.
Spring Branch Creek is shown as a blue-line drainage on the Denverton USGS quadrangle, and it
follows the drainages designated as Drainage A on the Phase II Expansion Area delineation and
the disconnected drainage segments on the Eastern Valley delineation and then to the more
defined drainage on the Southern Hills delineation map. A review of the Google Earth aerial
photo referred to by Pamela Muick shows the areas identified on the delineation map; however,
if only using the aerial photo as a reference, the tendency would be to assume that the dark line
on the photo is a drainage channel when it is actually a cow path. Also, the dirt road looks like a
continuation of the main drainage channel and yet it is a road created by vehicles and not a
channel at all. The aerial photo is deceptive. The on-the-ground experience reveals that the
channel is highly eroded and degraded and often lacks a defined bed and bank as compared to
other drainages. The U. S. Army Corps of Engineers, which is the regulatory agency that
determines what areas meet the definition of waters of the U.S., has determined that the drainage
segments as shown on the delineation map are within the Corps jurisdiction, at least based on the
criteria at the time of the site verification.
As stated by Dr. Muick, there is no woody riparian vegetation, such as willows, cottonwood,
alder or other species associated with riparian woodland or forest communities. Vegetation
community descriptions for California were reviewed using Robert Holland’s “Preliminary
descriptions of the terrestrial natural communities of California” (Holland, 1986) and “A Manual
of California Vegetation” by John O. Sawyer and Todd Keeler-Wolf (Sawyer et al., 1995).
These two manuals are often used in describing plant communities for biological reports. All the
references to riparian communities in Holland (1986) describe plant communities that are
defined by some tree or shrub species. In “A Manual of California Vegetation” the term riparian
is not used and vegetation communities are described as “series”, such as “mixed willow series”.
The “herbaceous riparian” community that Dr. Muick refers to is typically described as a
seasonal wetland type and the term riparian is not typically used.
Herbaceous plant species that occur within the drainages are predominantly non-native annual
grass species such as annual ryegrass (Lolium multiflorum), Mediterranean barley (Hordeum
marinum ssp. gussoneanum), rabbitsfoot grass (Polypogon monspeliensis) and soft chess
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(Bromus hordeaceus). Soft chess is not a wetland species and is classified as a facultative
upland plant by Reed (Reed, Jr., 1988). Other native species that occur in the drainages are
inland saltgrass (Distichlis spicata), small patches of alkali heath (Frankenia salina) and patches
of coyote thistle (Eryngium aristulatum). The drainages in general had 80 to 100 percent cover
by vegetation. The vegetation consisted of FAC to FACW plants. Baltic rush (Juncus balticus),
an obligate wetland plant, was a very minor component of the vegetation within the drainages.
Baltic rush is dominant in areas designated as wetlands and is not a dominant plant within the
drainages. Areas designated as wetlands varied in composition and had all of the plant species
identified in the drainages (referenced above) but were more likely to have either Baltic rush or
coyote thistle as dominants. Several of the wetland “pools” in the Eastern Valley along the
northern edge were trampled by cattle and had no vegetation.
Data points taken in the drainage channel on July 31, 2007 failed to meet the Corps three
parameter test for wetlands. Wetland vegetation was present but the soils did not meet the hydric
soils criteria and wetland hydrology features such as water marks, sediment deposits, and
oxidized root channels were lacking. This indicates that although the drainage channels support
wetland plants, the dominant plants with the higher cover values are mostly FAC plants such as
annual ryegrass, and these areas do not meet the wetland criteria so that the vegetation within the
channels is just non-native grassland vegetation and not even a wetland type. Areas delineated
as wetlands meet all three of the wetland criteria and typically have FACW to obligate wetland
plants in addition to wetland soils and hydrology. The total acreage of wetlands on the site is
very small and is a minor component of the overall vegetation community.
Issue II. Elimination of San Joaquin Spearscale
The review author expressed concerns regarding the status of the San Joaquin spearscale
(Atriplex joaquiniana) population on the Phase II expansion parcel.
Response: San Joaquin spearscale was observed on the Phase II expansion parcel during the
early botanical surveys of the parcel in about 1998. However, this plant population was not
observed during the protocol-level botanical surveys conducted in 2000 as part of the technical
report prepared for the EIR. As CEQA requires that the project impacts analysis be based on the
existing and not past conditions, impacts to this species were not considered significant as the
population appeared to have been become extirpated. The San Joaquin spearscale was not
observed again on the site until 2004, and then again in 2006 (about 10 individuals), even though
additional surveys were conducted in the interim years. In 2007, approximately 40 individuals
were observed on the parcel (E. Buxton (LSA), September 13, 2007; Figure 2).
This species was included in the MMP (LSA and ESP, 2006). Although a small population of
San Joaquin spearscale will be impacted by the proposed landfill expansion (See Chapter 2
Botanical Section for more details), at least 12 larger populations will be preserved on the
Director’s Guild parcel (Figure 3). Management of the grasslands on Director’s Guild parcel is
expected to improve the suitability of the site for these and other native species and provide a
secure habitat for the future. Within the past 2 years, voluntary implementation of controlled
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grazing on the Director’s Guild parcel has resulted in an increase in the population of this species
and crownscale (Atriplex coronata) on the Director’s Guild site (LSA field observations).
Issue III. Habitat Fragmentation
Dr. Muick has expressed concerns about habitat fragmentation resulting from the existing and
proposed landfills.
Response: Currently, wildlife and plant populations are free to move, disperse, and relocate
across the proposed Phase II landfill area and adjacent properties, from the edge of Highway 12
to the Suisun Marsh with few impassable barriers. The 320-acre Phase I landfill and the
Explosive Technologies site pose a permeable barrier to movement that can be traversed by
larger non-flying animals such as coyotes, jackrabbits, and ground squirrels, and by birds and
bats that can fly over the these areas. Small mammals, as well as reptiles and amphibians are
also able to move across these existing features; however, truck traffic and activity on the active
face of the landfill pose some risk to the small and large animals trying to cross the active
landfill.
The landfill will grow slowly eastward over the years of operation. For about 15 years, 50% of
the 150-acre footprint will not be significantly disturbed. Thus, the habitat changes will evolve
and not be a wholesale, rapid changing environment. Additionally, the active landfill face (the
location of work activity/disturbance) at any given point in time is a relatively small area,
approximately 0.2 acres (a 90’ x 90’ x 20’ deep area), and not the 75 acres as portrayed by Dr.
Muick’s assessment of “bare” ground she obtained from review of Google Earth satellite
photographs.
Vehicle traffic, primarily truck traffic bringing solid waste, also poses some risk to animal
movement, particularly smaller, slow moving amphibian species. In the designation of critical
habitat for the California red-legged frog (Rana draytonii) (61 FR 25813, March 13, 2001), the
FWS provides a lengthy discussion of the effects of roadways on anuaran (frogs and toads) and
other amphibian movement. In that document, the FWS concludes that traffic volumes in the
range of 20 to 30 cars per hour during period when amphibians are moving can essentially form
a complete barrier to movement.
Amphibians typically move at night and usually during rainy weather or heavy fog. In order to
assess the potential for truck traffic to affect movement or create a barrier, PHLF looked at the
14-hour period from 4 p.m. to 6 a.m., when the landfill projects that it will receive approximately
85 truck loads under proposed future operations. This level of truck traffic equates to an average
of approximately 6 trips per hour, not enough to create a complete barrier to movement, but
could result in some mortality. Again, the extent of this impact/effect will vary depending on
what portion of the landfill is being used. Undeveloped open spaces to the east and west of the
existing and proposed landfill allow for movement around these barriers. Current zoning ensures
that the lands will remain largely undeveloped.
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The only mitigation area that is near the concentrated haul route that enters the facility is the
Director’s Guild parcel. Kildeer Road forms the northern boundary of the Director’s Guild
parcel and lies parallel to SR 12 about 50-100 feet from the roadway. Potrero Hills Lane is
located between 250 to 1,000 feet west of Director’s Guild parcel. The nearest point of the
Griffith Ranch parcel to the landfill access road is about 2,500 feet. All of the other mitigation
areas are over a mile from the landfill facility access road (Potrero Hills Lane and Killdeer
Road).
In discussing the concerns for habitat fragmentation, the review author asserts that her
calculations based on aerial photos obtained via Google Earth show that a minimum of 75 acres
of the Phase I landfill is currently bare soil and that this trend is likely to continue with the
addition of the Phase II landfill. Although we have not confirmed her area calculation, it must be
noted that the Phase I landfill is not in final closure, and therefore, the final vegetative cover has
only been applied to a portion of the landfill cap. It should also be noted that the other landfill
areas are not left in exposed-soil conditions. Erosion control vegetation is required to be grown
on the dormant, non-final capped portions of the landfill. This vegetation does provide some
sustenance and foraging areas. Upon closure of the landfill, the final cap will be vegetated
according to the requirements of the California Integrated Waste Management Board and
Regional Water Quality Control Board. Any conclusions drawn about the condition of the
eventual revegetation of the landfill cap is premature and incorrectly assesses impacts for the
final landfill conditions. Even if the land was in a sparse vegetative state, this still would not
preclude movement across the landfill. Many species, such as the California tiger salamander can
move better through barren or sparse, low-growing vegetation rather then tall, dense herbaceous
vegetation.
It should further be noted, that for purposes of mitigation, PHLF has not proposed any credit be
given for either the Phase I or Phase II area with respect to special-status species habitat or
wetland creation, preservation, or restoration. All mitigation is proposed for parcels that are
currently used as grazing lands and will be preserved as such in conservation easements with
endowments for maintenance and management.
Issue IV. Reduction of the Biodiversity of the Grassland Vegetation
The reviewer has concerns regarding the condition of the vegetation of the landfill cap.
Response: The interim landfill cap is vegetated with ruderal as well as natural grasses for the
purpose of erosion control until the final cap is constructed and vegetated. PHLF has not
proposed any credit be given for either the Phase I or Phase II area with respect to special-status
species habitat or wetland creation, preservation, or restoration. The final landfill will be
revegetated according to permit conditions for closed landfill specified by the California
Integrated Waste Management Board and Regional Water Quality Control Board.
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Issue V. Potential for Future Landfill Expansion
The reviewer identifies future landfill expansion as a cumulative impact.
Response: CEQA and NEPA consider cumulative impacts to include closely related past,
present and reasonable foreseeable probable future projects. PHLF has stated that there are no
plans for further expansion at this site at this time. The current proposal will extend the life of
the landfill from its current almost 10-year term to approximately 35 years. Given the
company’s stated current plans and the length of operational time the current proposed expansion
would provide, any potential future cumulative effects are highly speculative. If there were to be
further landfill expansion, that future proposal and any loss of habitat for sensitive native species
or impacts to sensitive biological or wetland resources would also be subject to environmental
review which can reasonably be expected to be at least as rigorous, if not more so, than the
current review.
Issue VI. Degradation to Suisun Marsh Hydrology from Combined Effects of the Landfill
and Quarrying Operations
Water from the Spring Branch Creek watershed will continue to flow to the Suisun Marsh as it
does under current Phase I landfill operations. No diversions or impoundments that prevent
water from reaching the Suisun Marsh are proposed as part of the Phase II expansion. The
previously proposed Northern Sedimentation Basin, which would have received some diverted
runoff, has been deleted from the project.
With respect to the quarrying operations, no quarrying will be allowed on any of the mitigation
lands. PHLF is committed to compliance with all relevant laws and regulations regarding
quarrying operations within the landfill areas themselves. If a regulatory agency identifies any
permit non-compliance, PHLF will work with that agency to correct the problem.
3.2

MITIGATION EVALUATION

The following are responses to Comments I-IV by Dr. Muick on issues that were outside of the
scope of the GMP and are organized by topic as in the review document:
Comment I: Scale of Phase II Landfill Expansion and Its Effects on Adjacent Lands in the
Secondary Management Area of the Marsh
Dr. Muick discusses concerns regarding the revegetation of the landfill cap and the resulting
habitat quality and its effects on wildlife movement, and the potential for the cap to support
invasive plants that could spread onto adjacent mitigation land without active management.
Accordingly, Dr. Muick provides the following recommendations (in italics):
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(1) Expand the Grasslands Management Plan, or draft a Grassland
Revegetation/Restoration Plan for the landfills and roads. The plan should
include demonstration sites and an implementation timeline before, during, and
after capping. The species mix should include a complement of native and nonnative species now growing onsite. Given the project timeline and the skill of the
consultants, appropriate seed mixes and restoration methods can be developed to
ensure successful restoration of grasslands on the capped landfills and associated
areas
(2) Include a weed management component for mitigation lands.
Response: The GMP is intended to provide long-term management for preservation and
enhancement of natural grasslands that have been set aside for mitigation purposes. PHLF has
never proposed that revegetation of the landfill cap should be credited towards mitigation goals.
It would be inappropriate to extend the provisions of a plan to manage natural grasslands to the
artificial environment of a capped landfill.
The concerns of the commenter regarding the landfill cap being a source of invasive plants and
erosion are legitimate. These potential impacts are mitigated by compliance with California
Integrated Waste Management Board and Regional Water Quality Control Board Regulations
(Title 27, Article 2, §2190: Closure and Post-closure Requirements for Solid Water Landfills)
which state:
(A) Closed landfills shall be provided with an uppermost cover layer consisting of either:
1. Erosion-Resistance Via a Vegetative Layer — a vegetative layer consisting of
not less than one foot of soil which:
a.

contains no waste (including leachate);

b. is placed on top of all portions of the low-hydraulic-conductivity layer
described in (a)(2);
c. is capable of sustaining native, or other suitable, plant growth;
d. is initially planted - and is later replanted as needed to provide effective
erosion resistance - with native or other suitable vegetation having a
rooting depth not exceeding the depth to the top of the low-hydraulicconductivity layer described in (a)(2). For any proposed vegetative cover,
the discharger shall propose a species mix which harmonizes with the
proposed post-closure land use, and which requires as little long-term
maintenance as feasible by virtue of its tolerance of the vegetative layer’s
soil conditions (e.g., the presence of landfill gas), its resistant to
foreseeable adverse environmental factors (e.g., climate, disease, and
pests), its rapidity of germination and growth, its persistence and ease of
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self-propagation, its high percentage of surface coverage (sufficient to
prevent surface erosion), and its minimal need for irrigation and
maintenance; and
e. by virtue of its composition, its maintained vegetation density, and its
finished-and-maintained grade, will be resistant to foreseeable erosion
effects by wind-scour, raindrop impact, and runoff;
The establishment and maintenance of vigorous vegetative cover on the landfill cap required by
this regulation will minimize the potential for erosion (see Comment IV-c below) and provide
cover and competition to minimize establishment of invasive plants. Invasive plants typically
thrive only in heavily disturbed areas with minimal competing vegetation. A noxious weed
abatement program is being implemented at the landfill following the advise of Dr. Muick and
others, recommending such a detection and control program.
To address the commenter’s final comment, the GMP does require that an active weed detection
and control program be implemented on the mitigation lands.
Comment II: Habitat Fragmentation and Habitat Loss
Dr. Muick states that currently, wildlife and plant populations are free to move, disperse, and
relocate across all proposed Phase II landfill area and neighboring properties, from the edge of
Highway 12 to the Suisun Marsh, excluding the 320-acre Phase I area.
She also asserts that the horizontal and vertical changes will affect daily, annual, and seasonal
activities of wildlife and plant species. The horizontal development of Phase II developments
and structures will interrupt, for approximately 35 to 40 years, existing movement patterns of
plants and animals. The vertical development will permanently alter the topography of Potrero
Hills Valley. Examples of species that will be affected include California tiger salamander
adults and young, which will encounter an exposed landscape without cover or escape holes.
Burrowing owls, raptors, and songbirds will lose foraging habitat.
Recommendation: Identify and protect a habitat corridor to provide habitat connectivity
between the Southern Hills, Pond 5, and the Griffith Ranch. One possibility would be to
protect all or a portion of the Eastern Valley, along with additional acreage from the
Griffith Ranch, as part of the mitigation conservation easements.
Response: The mitigation properties and adjacent open space to the east and west of the landfill
will allow passage of wildlife from north to south, even if the landfill does form a barrier. In
addition, preservation, enhancement, and long-term management of the Griffith Ranch,
Director’s Guild, and Southern Hills parcels, corresponding to a mitigation ratio of 3.8:1 of acres
preserved to acres protected, will fully mitigate any impacts to wildlife such as loss of foraging
habitat. This preservation ratio is consistent with, if not higher than, other approved mitigation
plans.
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Please see the response to Issue III: Habitat Fragmentation earlier in this chapter for a
discussion of the how the expansion will proceed slowly over time. See also the comments and
responses in Chapter 4 of this document, which provides a detailed discussion on the Phase II
expansion impact to California tiger salamanders.
Comment III: Spring Branch Creek Watershed Mitigation
The reviewer claims that the proposed Phase II landfill expansion will effectively eliminate the
natural, remaining upper Spring Branch Creek watershed and permanently reconfigures the
Spring Branch Creek Valley. The reviewer asserts that these changes will disrupt and impede
watershed runoff and stream flow, alter the creek’s temperature, and potentially affects water
quality parameters.
The reviewer also expresses concern over the mitigation within the Hill Slough watershed.
Recommendations: (1) Establish controls on the constructed Spring Branch channel
that mimic natural flows, and then monitor water quality. (2) Mitigate, to the extent
possible, for losses of the Spring Branch Creek channel in areas within its current
watershed. The Landfill should contact all watershed landowners between the existing
Landfill and Suisun Marsh to determine their interest in protecting and/or enhancing the
watershed on their lands. The Solano Land Trust, owners of Rush Ranch and Spring
Branch Slough, expressed an interest in protecting and enhancing the watershed on Rush
Ranch (in a July 31, 2006 meeting with Solano Land Trust Mitigation Coordinator Rob
Goldstein).
Response 1: Controls will be constructed on the channel pursuant to permit requirements of the
Corps, Regional Water Quality Control Board, State Water Resources Control Board, and
California Integrated Waste Management Board (for drainages on the landfills) to control flows
and allow monitoring as required.
Response 2: Since no water is proposed to be diverted from the watershed or impounded for
long periods of time, the timing of peak flows and quantity of water flowing in Spring Branch
Creek is expected to be similar to that prior to construction of the Phase II expansion. Given that
downstream from the landfill the creek initially flows across pasture land and into a series of
ponds, the flow volumes, water quality, and temperature in the creek downstream of the landfill
is expected to be more influenced by these offsite features than from the construction and
operation of the landfill.
The channel that will be created on the mitigation parcel will be similar to that which is filled,
devoid of woody riparian vegetation and is appropriate mitigation for the impact. In response to
the reviewer’s concern with mitigating in the Hill Slough watershed, both Hill Slough and First
Mallard Slough, the slough for which Spring Branch watershed enters, ultimately enter Suisun
Slough and ultimately benefit the same marsh system.
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Comment IV: Conservation Easement Stewardship
Dr. Muick registers her concern that the Project EIR and the MMP propose assigning the
conservation easements to the County, Department of Fish and Game (DFG), Wildlife
Conservation Board, or other public resource agency. She indicated that recently, however, DFG
has tended to refuse mitigation easements due to understaffing and reduced state funding.
She also identified that the Bay Area Open Space Council (1999) conducted an extensive survey
of conservation easements in the Bay Area, including Solano County. The report concludes that
“seventy percent of easements held by public agencies are not monitored” (page 18) and further,
that “…easements must be regularly checked to ensure that the terms of the easement are being
followed” (page 21).
“My [Dr. Mucik’s] experience from 6 years working on conservation easements in Solano
County (1996–2002) supports the Bay Area Open Space Council findings. The recommendation
below is expanded in the section “Recommendations for Conservation Easements” and supports
assignment of the mitigation conservation easements to Solano Land Trust, a local entity with a
staffed easement stewardship program and a good track record of monitoring and enforcing its
conservation easements. The Trust owns and manages nearby and similar lands such as Rush
Ranch and Jepson Prairie.”
Recommendation: Assign mitigation conservation easements with endowments to
Solano Land Trust, which has a staffed conservation easement monitoring program,
manages similar and nearby lands, and has a track record for local easement
stewardship. See “Recommendations for Conservation Easements” for additional
information on conservation easement assignation and stewardship.
Response: The suggestion to assign conservation easements to the Solano Land Trust (SLT) is
well taken, as they have experienced staff, a local presence, and good track record. This
suggestion should be considered during the permit process, but it is preliminary at this stage for
either PHLF or SLT to make a commitment to that course of action. Further, to make such a
commitment would preempt input on this issue from regulatory agencies during the permit
process. The conservation easement would have to be approved by the Corps, BCDC, USFWS,
CDFG, and RWQCB. It is not necessary to have a conservation agreement in place for CEQA
mitigation purposes as long as it is a condition of approval. Additional responses to the section
titled Recommendations for Conservation Easements for Mitigation Lands are provided below.
Comment V: Power Plant Location
“The Project EIR and other documents mention an alternative site for the power plant,
sedimentation basin, and associated facilities. Since 2006, the Landfill has decided to relocate
the power plant within the Phase I footprint, so I withdraw my objections.”
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Response: The power plant and associated facilities are now planned to be placed within the
Phase I area.
Comment VI: Dr. Muick comments on several topics related to the EIR (EDAW, 2005) and
MMP (LSA and ESP, 2006) in her Table 3-1. These are addressed individually below:
EIR
Comment VII-a. Impact on Special-Status Plants (San Joaquin spearscale)
Response: See Response to Issue II (above).
Comment VII-b. Conservation Easement
Response: See Response to Comment IV (above).
Comment VII-c. Increased Erosion Potential (from Landfill Cap)
Response: See Response to Comment I (above).
Comment VII–d. Revegetation of the Visual Berm
Response: This portion of the landfill will also be subject to revegetation under County Use
Permit, California Integrated Waste Management Board and Regional Water Quality Control
Board Regulations. See Response to Comment II (above).
Comment VII-e. Debris and Structure Removal
Response: The GMP has been revised to require the removal of all metallic debris and trash.
However, it is not necessary, or always desirable to remove all woody structures and debris, as
they may temporarily provide thermal and escape cover for wildlife and will eventually
decompose. Specifics are addressed in the response to the section of this chapter titled
“Recommendations for Debris Removal.”
MMP
Comment VII-f. Southern Hills Parcel, Cursory Characterization of Vegetation
Response: The MMP only summarizes the results of previous botanical surveys. The botanical
report (LSA, 2006b) that was provided to the reviewers has additional information about
botanical resources on the various parcels.
Comment VII-g. Griffith Ranch, Presence of Creeping Wildrye.
Response: No creeping wildrye (Leymus triticoides), a native, perennial, sod-grass, has been
recorded from the northern portion of the Griffith Ranch parcel during several years of surveys
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(LSA 2006). Similarly, creeping wildrye was not observed on the southern portion of Griffith
Ranch during a survey for the rare pappose tarplant (Centromadia parryi ssp. parryi) by LSA in
September 2007. It is possible but extremely unlikely that stands of creeping wildrye have been
overlooked during the several surveys for various resources (plant communities, rare plants,
wetland features); however, as the entire Griffith Ranch parcel covers 137 acres, it could have
occurred. Therefore, it would benefit the project if Dr. Muick would advise LSA (provide a
map) where the stands of creeping wildrye throughout the Griffith Ranch were observed so that
appropriate mitigation measures, if needed, can be incorporated into the Revised Mitigation and
Monitoring Plan.
Comment VII-h. Seasonal Wetland Pastures.
Response: As noted in the comment, this concern was addressed in the revised GMP (LSA,
2007).
Comment VII-i. Re-establishment of channel connecting pools in Director’s Guild could
spread invasive non-native species (especially Lepidium).
Response: The MMP is a conceptual document. Final Mitigation Specifications will include
the provision that mitigation construction be monitored by a qualified biologist to evaluate
populations and minimize the likelihood of spread. In addition, control of Lepidium on this
parcel has already been implemented, and a control program will be required by the GMP.
Comment VII-j. Use Local Inoculum, Not Commercial Seed to Revegetated Restored
Mitigation Pools.
Response: As stipulated in the MMP, local inoculum will be used to seed the created pools.
However, this issue will be balanced with concerns for preservation of genetic diversity,
maintaining stable populations in preserved pools, and prevention of introduction of undesirable
weeds into created pools.
Comment VII-k. Use Both CalEPPC (1999) Lists A and B to Target Weed Control Efforts,
Not Just List A so that Purple Star-thistle is Included
Response: Lists A and B have been combined into single table in the new California Invasive
Plant Inventory (Cal-IPC 2006) which is used to target control efforts in the GMP, therefore
purple star-thistle will not be ignored. The revised GMP (LSA, 2007) specifically addresses
control measures for purple star-thistle.
Comment VII-l. Extend Grassland Monitoring to Landfill Cap
Response: Monitoring of landfill cap vegetation will be conducted in compliance with
California Integrated Waste Management Board Regulations (see response to Comment II).
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Comment VII-m. Require All Vehicles And Equipment Used On Director’s Guild Be Washed
To Remove Seeds And Soil To Prevent Spread Of Invasive Plants (E.G. Lepidium)
Response: This measure will be included in Final Mitigation Specifications under direction of a
biological monitor (see response to comment VII-i).
Comment VII-n. No Commercial Seed for Vernal Pool Restoration
Response: See Response to Comment VII-j.
Comment VII-o. Management Goals and Objectives Details
Response: See Responses to Grazing Management Recommendations (below).
Comment VII-p. Conservation Easements
Response: See responses to section titled “Conservation Easement Recommendations” (below).
Comment VIII. Recommendations for the Grassland Management Plan
Dr. Muick acknowledges that the revised GMP (LSA, 2007) was responsive to most of her
comments and recommendations regarding the draft GMP (LSA, 2006a). She summarizes by
stating: “The most notable changes in the 2007 Grassland Management Plan are the
establishment of a paid, part-time Resource Manager; inclusion of a figure showing specific
fencing and range improvements; and a weed control program with priorities. The most notable
omission continues to be restoration and grazing land management plans for the capped landfill
area.” (Please note that the omission of the landfill cap in the GMP is addressed in the
Responses to Comment II above and to Comment VII-1 below.) Dr. Muick continues with a
table with specific comments on the revised GMP. Responses to those comments are provided
below.
Comment VIII-1. Restoration and Management Plan for Capped Landfill Grasslands
Response: This will be addressed during the CIWMB and SWRCB permit process. See also
Response to Comment II (above).
Comment VIII-2. Inconsistencies Between 2006 And 2007 AUM Tables Noted And
Information Conveyed To PHLF. Corrections made by R. Nichols. See e-mail memo April 9,
2007, from R. Nichols to D. Airola and P. Muick.
Response: This comment refers to the calculations of livestock carrying capacity and
differences between the draft GMP (LSA, 2006) and the revised GMP (LSA, 2007). As noted by
Dr. Muick, the discrepancies are explained in the e-mail she cited which is included below in
quotations.

3-25

Chapter 3—Vegetation Resources and Grazing Management

“As we discussed, the range analysis spreadsheet (Tables A and B)
inconsistencies between the 2006 and 2007 versions of the GMP for Griffith
Ranch and Director’s Guild in dry-weight production levels (which affect the
available forage calculations) can be explained as follows: The Pescadero clay
(Pc) and Antioch-San Ysidro (AsA, AsC) soils were not placed in a range site by
the USDA Soil Survey, so we had to make a scientific guess based on
extrapolation from soils and associated range sites with similar characteristics. In
2006, Greg Gallaugher (LSA GIS specialist who originated the spreadsheets)
assumed little or no forage for Pc because of its location in a playa pool and
estimated production of the AsA-AsC soils based on the profile description in
comparison with soils of other range sites. In 2007, I modified the Pc soil
production estimates assuming it could be assigned to the clayey range site.
Based on our discussion, this probably was a wrong assumption because the
forage is unavailable due to inundation during the grazing season. Accordingly,
as we agreed the Pc estimates should go back to zero. The AsA and AsC
production levels were underestimated in the 2006 GMP on the other hand, and
should remain in the range of the fine loamy range site as described in the 2007
plan, which is closer to the actual use levels. The GMP will be revised
accordingly when we receive the rest of the review comments. It will also state
the caveat that the range analysis estimates are based on several assumptions, and
subject to variance due to factors such as to land use history, disturbance levels,
and non-palatable weed cover, and should only be used as for general guidance.
Stocking rates should be adjusted based on actual use and monitoring results.”
Comment VIII-3. Interview The Three Current Grazing Lessees And Incorporate Their
Knowledge And Recommendations Into Pasture Improvements. No indication if additional
interviews took place. However, the 2007 plan provides more specific information about types
and locations of pasture improvements.
Response: There are two grazing lessees on the mitigation properties, Greg Tonneson on
Director’s Guild and Griffith Ranch, and Ernie Ahart on Southern Hills. Additional interviews
were conducted with each as documented below under “Personal Communications”.
Comment VIII-4. Create And Implement A Model Grazing Lease That Includes Record
Keeping About Animal Types And Numbers As Part Of Lessee’s Or Land Manager’s
Responsibility. Addressed in two ways: discussion on p. 13 and model lease from East Bay
Regional Park District included (Appendix A). The appraisal method of lessee selection on p. 13
contains a confusing low bid analogy. Perhaps the confusion is a typographical error?
Response: The intent of this statement was to recommend an appraisal method based on
qualifications to select a grazing lessee, instead of a low bid selection basis which is not
recommended. The language will be revised for clarity.
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Comment VIII-5. Do Not Rely On Grazing Income As The Sole Funding Source For
Restoration And Management Activities. (A) Resource Manager (RM) oversight of grazing
program fills a missing link in implementation of the Grassland Management Plan. However,
RM should not be an employee of PHLF due to public perception and conflict of interest
concerns that may arise around mitigation compliance issues. B) Funding identified for RM is
from grazing income and Mitigation Fund. Are there other issues around PHLF allocation of
Mitigation monies for this position? Depending upon the answer, this may or may not provide
sufficient de-linking of grazing income from restoration and management activities. C) It is
unclear if Grassland Management Plan proposes to accomplish restoration of mitigation parcels
by volunteer activity alone. If so, this is inadequate and does not ensure timely or quality
restoration work. (D) The part-time RM position, as described, is responsible for a wide range
of activities. Some responsibilities (running a volunteer education program) appear inconsistent
with overall job description and qualifications.
Response A: The long-term Resource Manager would not be a PHLF employee, but would be
an employee of the Preserve Manager (land trust or other entity holding the conservation
easement approved by the regulatory agencies). However, mitigation implementation and 5-year
monitoring would be conducted by a qualified biologist or restoration ecologist hired by PHLF
with permitting agency oversight as is standard practice.
Response B: The GMP intended to state that grazing fees could be an additional source of
income for range improvements or restoration activities beyond those required by the MMP or
GMP. (This will be clarified in the revision). In actuality, a cost determination analysis has been
conducted to calculate initial costs for both GMP implementation (installation of fencing, water
improvements), and MMP implementation (mitigation implementation and 5-year mitigation
monitoring and maintenance activities) that would be funded by PHLF. Another analysis was
conducted to determine the cost of an endowment fund for PHLF to establish to pay for the
Resource Manager’s salary and all long-term management costs (maintenance, weed control etc.)
in perpetuity. None of these analyses counted on grazing lease income to offset any of those
costs.
Response C: Restoration of mitigation parcels for implementation of the MMP would not be
done by volunteers; it would be conducted by qualified professionals funded by PHLF. The
mention of volunteers conducting restoration activities is intended as an option for the Preserve
Manager as a habitat enhancement and environmental education opportunity, to be implemented
once the initial monitoring period had been completed and the performance criteria met.
Volunteer activities, therefore, would not count towards establishing initial mitigation objectives
but perhaps at the discretion of the Resource Manager would assist in maintaining habitat values
once the lands were turned over to the third party for management. GMP activities would be
financed in perpetuity by an endowment fund and would not rely on volunteer activities.
Response D: The Resource Manager would be ultimately responsible for implementing all
GMP actions, but could hire staff or specialists as appropriate for activities beyond their
expertise. This is accounted for in the calculations for the endowment fund.
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Comment VIII-6. Incorporate Grazing Management Practices And Research Findings From
The Jepson Prairie Management Committee. Use Of Jepson Prairie Management Committee
Research Findings Proposed; No Other Connection Described.
Response: The Resource Manager should use any new relevant research findings including
those from the Jepson Prairie. The GMP is clearly intended to be flexible as a “living document”
which can incorporate lessons learned from monitoring and research. To be more specific about
how research findings are incorporated into resource management activities would not be
appropriate in this context.
Comment VIII-7. Griffith Ranch. Feasibility Problem Remains Due to Lessee Using Griffith
Ranch for Access to Other Pastures
Response: PHLF has decided to relocate the power plant and ancillary facilities within the
Phase I area. Therefore, a portion of the southern Griffith Ranch parcel will be included in the
GMP (Figure 1). Extensive discussions with the grazing tenant, Greg Tonneson (see Personal
Communications below), indicate that access will be unimpaired and continued livestock grazing
operations will remain feasible.
Comment IX. Recommendations for Conservation Easements for Mitigation Lands.
Dr. Muick recommends that the Solano Land Trust as holder of the Conservation Easement. She
also provides several recommendations for easement provisions.
Response: The PHLF appreciates these comments and recommendations and they will be
considered by PHLF and likely by the regulatory agencies during the permit process. See also
response to Comment IV (above).
Comment X. Recommendations on Debris Removal. Dr. Muick recommends that large
structures and debris such as pipes, fencing, old appliances and old farm equipment be removed
from the mitigation parcels. Specific recommendations for each parcel are then provided as
follows:
Director’s Guild
Remove eucalyptus stumps on the edge of the playa pool, unless these might be useful for
birds and other desirable wildlife;
Remove piles of rolled fence wire scattered about the property;
Remove old appliances and farm equipment scattered around the southern half of the
property near the half-burned barn;
Remove pieces of wood, a redwood water tank, water troughs, and other wooden building
materials on the ground, unless of value to California tiger salamanders and other
reptiles and amphibians; and
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Remove structures, including the partially-burned barn and intact metal silo and its
concrete pad.
Griffith Ranch
Remove debris in and around the old barn and pump house near the eucalyptus grove;
and
Remove structures, including the old barn and pump house.
Southern Hills and Pond 5
Remove various pieces of equipment in and around the pond 5 barn and spring box, and
Remove the barn near pond 5.
Response: The revised GMP is consistent with most of these suggestions. It specifies that all
metallic debris such as wire and discarded appliances will be removed from the grazing parcels
to enhance habitat values and eliminate grazing obstructions. Removal of the large eucalyptus
stumps on the Director’s Guild will also be specified, as that would benefit portions of the playa
pool habitat that the stumps occupy. Removal of other woody debris as recommended above
will be conducted selectively under direction of a qualified wildlife biologist to ensure that
habitat values are not compromised. The collapsed barn near Pond 5 will not be removed
because it provides cover for adult and metamorph CTS, which have frequently been observed
there.
3.3

SCIENTIFIC PANEL REVIEW REPORT APPENDICES

3.3.1

Appendix D2a Clarifications

PHLF Clarification regarding Responses by Pam Muick to PHLF Comments VR1, VR3-VR8,
and VR 10-VR 12
PM Response to VR1. The limited information provided on revegetation of completed landfill
cells, as well as evidence of substantial areas of bare ground on the Phase 1 landfill does not
warrant a conclusion at this time that revegetation will be successfully accomplished. More
information should be provided to support the assertion that the landfill cells will be successfully
revegetated to habitat of similar value and character after filling. (See also, Response to
Comment VR3 below).
PHLF Clarification. See Response to Comment I (above) regarding information on
revegetation of completed landfill (RWQCB and CIWMB regulations require revegetation of
completed landfills). Regarding evidence of bare ground on the Phase I landfill, this is not
disputed as PHLF has never claimed that the entire active landfill area would have vegetation.
The operating areas of the construction project involve bare soil; however, dormant areas have
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been and will be seeded prior to the onset of wet weather for erosion control requirements. It is
acknowledged that the Phase II landfill would have a similar impact, which would require
mitigation through the CEQA and permitting process.
PM Response to VR2. Mr. Swanson’s report was not provided for review until April 2007,
after the draft report was prepared. Responses to comments VR2 and VR9 are provided in
Appendix D2b.
PHLF Clarification. See Responses to Appendix D2b.
PM Response to VR3. Using aerial photography on Google Earth (www.earth.google.com) to
look at the Phase I landfill, I estimated a minimum of 160 acres of bare soil within the existing
Phase I landfill. Considering the engineering “cell” program outlined for Phase II, the
observed pattern of bare land is likely to continue. Therefore I do not see a reason to change
this comment. I’ve attached a copy of my Google Earth measurement to verify the estimate.
PHLF Clarification. The responder is discussing two separate issues. The active Phase I
landfill and the revegetation of the closed Phase II landfill. It is acknowledged that operational
portions of active landfills cannot support vegetation, hence a large part of the active Phase I
landfill is currently unvegetated (see clarification to response VR1 above). California state
regulations require that closed landfills be covered with vegetation (see PHLF Clarification to
PM Response to VR1). The aerial photography shows that the Phase I active landfill is not
completely vegetated. But, it should be noted in the photograph that the 20 acres on the west
edge and southwest corner are completed operational areas subject to the revegetation
regulations, and the final cover was placed there between 1986 and 2000. Those areas support
vigorous growth of vegetation.
PM Response to VR4. PHLF currently owns the contiguous properties due east of Phase II
expansion (APNs 0046 120 210, 160 acres, and 0046 120 220, 137.39 acres). These properties
are mapped as the “Eastern Valley” on various maps in the Phase II documents. Because the
two parcels currently do not have and are not proposed to have deed restrictions prohibiting
their use for landfill expansion (based on my research at the County Assessor’s office) it is
reasonable to assume that the rights to use these parcels for landfill or other compatible
commercial or industrial uses continues to exist. Whether PHLF or another entity intends to
exercise these rights is a separate question. The development rights exist on the “Eastern
Valley” based on current title and zoning law. If PHLF wishes to moot this concern about
landfill expansion it would sever these rights from the parcels now known as the Eastern Valley.
PHLF Clarification. PHLF has no plans to use the Eastern Valley for landfill expansion or for
any other development. If at sometime after the year 2045 when the Phase II landfill (if
approved) would close, use of the Eastern Valley for landfill expansion would be subject to the
same approval process as the Phase II expansion is now, and significant impacts would require
mitigation. It is just as likely that the Eastern Valley would be used as a landfill buffer, or some
other unforeseeable future use.
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PM Response to VR5. Regarding “Unpermitted concrete rubble is stored on-site”. This
quote is taken from California Division of Mines website on the quarries located within the
PHLF.
PHLF Clarification. Only one quarry is located within the boundary of the PHLF (Phase I
Area). This quarry operation, which is located within the approved landfill permit, is approved
under the existing County Use Permit/Marsh Development Permit. The reference to
“Unpermitted concrete rubble is stored on-site” is unfamiliar to PHLF, Inc. The existing County
Use Permit/Marsh Development Permit allows the processing of concrete rubble within the
Phase I area. No regulatory issues have been raised regarding this operation. PHLF is
committed to compliance with all relevant laws and regulations. If a regulatory agency identifies
any permit non-compliance, the company will work with that agency to correct the problem.
PM Response to VR6 Regarding Elsie Gridley Mitigation Bank. Its identification as a
contingency site suggests some possibility for its use. The statement that such mitigation would
result in a net loss to the secondary zone is factually true. Given the apparent low likelihood of
use of this site, the characterization has been deleted from the report.
No clarification necessary.
PM Response to VR7. This objection is moot, as the landfill has agreed to site the power plant
within the Phase I footprint.
No clarification necessary.
PM Response to VR8 Regarding habitat fragmentation. I consider most of the impacts
described in this section as obvious and not requiring a high level of support. I deleted the
second half of this paragraph starting with the sentence that begins “Examples of species . . .” to
the end of this paragraph.
PHLF Clarification. See Response to Comment II (above).
PM Response to VR9. The characterization of Spring Branch Creek “as habitat for winter-run
chinook salmon” was intended to indicate that the lower watershed receives salmon use.
Changes in the upper watershed could therefore affect downstream habitat conditions for
chinook salmon. See Appendix D2b for citations.
PHLF Clarification. No permanent impoundments or diversions of the Spring Branch Creek
from its natural watershed are included in the Phase II expansion. Water from the watershed will
continue to flow through the lower reaches of the Spring Branch Creek. These waters will be
monitored as is required by permit conditions for the landfill issued by the Regional Water
Quality Control Board.
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PM Response to VR10. The concern has been alleviated by clarification of the size and
location of the 179-acre footprint and boundary for Phase II. The comment has been deleted.
No clarification necessary.
PM Response to VR11. This comment will be reworded as follows. “During field surveys, I
observed bulldozer scrapes about 1 foot deep in the northeast corner of the Griffith Ranch that
date from 2005–06, based on living and dead vegetation. According to the Landfill consultants
these are not related to any investigations they initiated. However, these scrapes, which are
located near the area where wetland mitigation construction is planned, were not holding water
nor growing wetland plants, despite the high rainfall year.”
Recommendation: Successful wetland mitigation on the northern Griffith Ranch could be
problematic.
PHLF Clarification. The vegetative and hydrological response to an unplanned, un-engineered
excavation made by a bulldozer for other purposes does not provide useful information on the
likelihood of successful wetland mitigation. Scientific investigations of soils and hydrology on
the Griffith Ranch for wetland restoration planning indicate otherwise. Extensive long-term
LSA restoration experience indicates that desirable native wetland vegetation can become
established and sustainable with appropriate soil-moisture relationships.
PM Response to VR12. I believe that the wood debris onsite should be removed unless it is
serving as important tiger salamander habitat. Because there is a California tiger salamander
expert team on the panel, I will defer to his recommendation.
PHLF Clarification. Woody debris will be removed where it is occupying habitat that could
support wetland or special-status species habitats (as with the eucalyptus stumps on Director’s
Guild which will be removed). During the winter and spring, California tiger salamanders (CTS)
are regular found underneath the wood debris onsite and particularly around the barn on the Pond
5 buffer area. Because removing the wood debris may result in the unnecessary disturbance of
CTS, the workers assigned to remove litter and other debris from the Phase II area have been
ordered to not remove these boards and debris from the Phase II area. The removal of other
woody debris as recommended above will be conducted selectively under direction of a qualified
wildlife biologist to ensure that habitat values for CTS are not compromised. As mentioned
above, the collapsed barn near Pond 5 will not be removed because it provides cover for adult
and metamorph CTS, which have frequently been observed there.
3.3.2

Appendix D2b Clarifications

The reader is referred to the assessment of the Spring Branch Creek under Issue I.
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APPENDIX
Definitions of Range Management Terms
Term

Definition

Air-dry weight

The weight of a substance (usually forage) after it has been allowed to
dry to equilibrium with the atmosphere.

Animal-unit (AU)/
Animal Unit Equivalent
(AUE)

Defines forage consumption on the basis of one standard mature
1,000-pound cow, either dry or with calf up to 6 months old; all other
classes and kinds of animals can be related to this standard as animal
unit equivalents (AUE), e.g., a bull equals 1.25 AU, a yearling steer or
heifer equals 0.75 AU.

Animal-unit-month
(AUM)

The amount (780 pounds) of air-dry forage calculated to meet one
animal unit’s requirement for one month.

Carrying capacity

The average number of livestock and wildlife that may be sustained
on a management unit compatibly with management objectives. It is a
function of site characteristics, and management goals and intensity.

Class of animal

Description of age and sex group for a particular kind of animal, e.g.,
cow, calf, yearling heifer, ewe, fawn.

Cover

(1) The plant or plant parts, living or dead, on the ground surface.
(2) The proportional area of ground covered by plants on a stated area.

Ecological site

Land with a specific potential natural community and specific
physical site characteristics, differing from other kinds of land in its
ability to produce vegetation and to respond to management.
Synonymous with range site.

Forage

Browse and herbage that are available for food for grazing animals or
to be harvested for feeding.

Forage production

The weight of forage that is produced within a designated period of
time on a given area (e.g., pounds per acre).

Forb

A non-woody, broad-leafed plant.

Grass

A plant with long, narrow leaves having parallel veins and nondescript
flowers. Stems are hollow or pithy in cross-section.
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APPENDIX (Continued)
Definitions of Range Management Terms
Term

Definition

Grazing distribution

Dispersion of livestock grazing within a management unit.

Grazing management

The control of grazing and browsing animals to accomplish a desired
result.

Grazing pressure

An animal-to-forage relationship measured in terms of animal units
per unit weight of forage at any instant.

Key area

A relatively small potion of a management unit selected because of its
location, use, or grazing value as a monitoring point for grazing use.
It is assumed key areas will reflect the overall acceptability of current
grazing management over the whole unit.

Kind of animal

An animal species or species group such as sheep, cattle, goats, deer,
horses, elk, antelope.

Monitoring

The orderly collection, analysis, and interpretation of resource data
over time to evaluate progress toward meeting management
objectives.

Native species

A species that is a part of the original fauna or flora of a given area.

Overgrazing

Continued heavy grazing that exceeds the recovery capacity of
individual plants in the community and creates a deteriorated range.

Overstocking

Placing a number of animals on a given area that exceeds the forage
supply during the time they are present.

Overuse

Using an excessive amount of the current year’s growth.

Palatability

The relish with which a particular species or plant part is consumed by
an animal.

Pasture

A grazing area enclosed and separated from other areas by fencing or
other barriers.

Photopoint

A point from which photos are periodically taken to monitor longterm management responses.
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APPENDIX (Continued)
Definitions of Range Management Terms
Term

Definition

Plant community

An assemblage of plants occurring together at any point in time,
denoting no particular ecological status.

Range (Rangeland)

Any land supporting grazable or browsable vegetation and managed
as a natural ecosystem; can include grasslands, forestlands,
shrublands, and pasture. “Range” is not a land use.

Range improvement

Any practice designed to improve range condition or allow more
efficient use.

Range management

A distinct discipline founded on ecological principles with the
objective of sustainable use of rangelands and related resources for
various purposes.

Residual dry matter
(RDM)

Residual dry matter is the old plant material left standing or on the
ground at the beginning of a new growing season (typically early fall
immediately prior to the first rains).

Rest

Leaving an area ungrazed for a specified time.

Stocking rate

The number of specific kinds and classes of animals grazing a unit of
land for a specified time period.

Use

The proportion of current years forage production that is consumed or
destroyed by grazing animals.

Weed

(1) A plant growing where unwanted. (2) A plant having a negative
value within a given management system.

Reference:
Ortmann, J., L.R. Roath and E.T. Bartlett. 2000. Glossary of range management terms no.
6.105. Colorado State University Cooperative Extension. 5pp.
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1.0 INTRODUCTION

1.1

MODEL DEVELOPMENT HISTORY

As part of the Bay Conservation and Development Commission’s (BCDC) review of a Marsh
Development Permit for the Phase II Potrero Hills Landfill (PHLF) expansion, an independent
review was conducted by a panel of scientists to assist BCDC’s evaluation of the potential
effects of the Phase II expansion on biological resources, including evaluation of the mitigation
plan for the proposed project (Airola et al., 2007). Chapter 4 of the review document provides
the results of an analysis conducted by H. Bradley Shaffer, Ph.D. and Christopher Searcy
(graduate student) from the University of California Davis of the biological impacts of the Phase
II expansion project and the proposed mitigation on the California tiger salamander (Ambystoma
californiense) (CTS) population at the landfill site. For their analysis, Shaffer and Searcy
advanced a proposed quantitative model created by the authors to assign mitigation values to
each acre of habitat at the landfill site. They then used this model to determine if the biological
value of the proposed mitigation is equivalent to the biological value being lost for CTS. It
should be noted that the model created by the review authors is not a recognized methodology
for assessing biological value of CTS mitigation properties.
A draft of the CTS analysis conducted by Shaffer and Searcy was provided to PHLF in August
2006. At that time, PHLF consultants LSA Associates, Inc. (LSA) and Environmental
Stewardship and Planning, Inc. (ESP) made comments on the model to BCDC and to Shaffer and
Searcy directly. These comments focused on computation errors that appeared in the model and
questions regarding the assumptions of the model.
A final version of the scientific review panel’s report was published by BCDC and provided to
PHLF in September 2007 (Airola et al., 2007). The final version of the model described in
Chapter 4 is the basis for this review.
1.2

CTS MITIGATION DEVELOPMENT

The model created by Shaffer and Searcy represents a departure from the accepted standard
methods used to determine mitigation value for impacts to CTS and their habitat currently
employed by the U.S. Fish and Wildlife Service (USFWS) and California Department of Fish
and Game (CDFG). The only methods currently recognized and published by the resource
agencies for assessing impacts and determining mitigation for California tiger salamanders are
biological opinions issued by USFWS, and the protocols developed in the Santa Rosa Plain
Conservation Strategy (U.S. Fish and Wildlife Service, 2005b). In the Santa Rosa Plain
Conservation Strategy, developed for the federally endangered Sonoma County Distinct
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Population Segment (DPS) of the California tiger salamander, impacts to CTS and subsequent
mitigation ratios are determined based on distance to breeding ponds.
Under the Santa Rosa Plain Conservation Strategy approach, impacted areas within 500 feet of a
breeding pond require a 3:1 mitigation ratio, impacted areas between 500 and 2,200 feet of a
breeding pond require a 2:1 mitigation ratio, and impacted areas between 2,200 feet and 1.3
miles of a breeding pond require a 1:1 mitigation ratio. The distances used to establish the
various mitigation ratios in the Santa Rosa Plain Conservation Strategy are based on work by
Trenham and Shaffer (Trenham and Shaffer, 2005); however, we are not aware of either
researcher’s direct involvement in establishing the requirements in the Conservation Strategy.
The model presented by Shaffer and Searcy requires a more complicated technique for analyzing
impacts and developing mitigation for CTS that builds on the concept that lands closer to
breeding ponds are of higher value to CTS due to the distribution of individuals of higher
reproductive value being distributed closer to the breeding pond. The method employed in the
model is much more sensitive to the placement of breeding ponds, particularly when applied to
evaluation of the mitigation proposal.
Even though the model goes beyond simple mitigation ratios based on distance, the model still
represents a simplification of the factors affecting a CTS population and only estimates the
habitat value of lands to CTS. Due to the complexity of biological systems, quantitative models
built to describe them always represent a drastically oversimplified version of reality (Gurney
and Nisbet, 1998). The results of any model will inevitably depend on the assumptions inherent
in the model structure (Gurney and Nisbet, 1998) and these assumptions can be investigated for
their effects on the results.
Past attempts to use habitat modeling to assess and assign habitat impacts and mitigation
compensation rates have suffered from problems associated with unrealistic weighting due to
inaccurate model assumptions. USFWS has not, as of this date, used habitat or population
models as the sole or primary measure to assess impacts or impact mitigation requirements for
species protected by the Federal Endangered Species Act.
1.3

SCOPE OF MODEL REVIEW

This report, prepared by LSA and ESP on behalf of PHLF, provides a review of the Shaffer
Searcy model, as presented in the Scientific Panel Review Report (Airola et al., 2007) and
provides responses to the positions presented in the Report. This review of the model primarily
focuses on some of the assumptions made in the original analysis by Shaffer and Searcy and
provides additional results of model calculations based on reasonable modifications to the
original assumptions. This review does not focus on the correctness or appropriateness of the
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values used; as such a review is more appropriately undertaken in the peer reviewed literature.1
Instead, this review focuses on some of the assumptions of the model and the implication of
those assumptions on assessing project impacts and mitigation values. As biologists who
regularly work with California tiger salamanders throughout its range, we are able to assess the
model and some of its implications based on practical, first-hand experience dealing with impact
assessments and mitigation development.
The analysis given in this document provides alternate assessments of the model results
presented by Shaffer and Searcy (Airola et al., 2007). By running the model with a series of
modified assumptions, we are able to evaluate the model’s sensitivity to the initial assumptions
made by Shaffer and Searcy and to evaluate alternative mitigation scenarios. Finally, we
compared mitigation requirements derived from the Shaffer and Searcy model with the
mitigation requirements derived from analyses using the mitigation ratios for the Sonoma County
Distinct Population Segment (DPS) of California tiger salamanders and the East Contra Costa
County Habitat Conservation Plan (ECC HCP). The Sonoma County DPS is federally listed as
endangered and the only listed California tiger salamander DPS for which a conservation
strategy including mitigation ratios has been published (U.S. Fish and Wildlife Service, 2005b).
The mitigation requirements set forth in various biological opinions issued by USFWS and the
protocols established in the Santa Rosa Plain Conservation Strategy are the accepted mitigation
methodologies used by USFWS and CDFG to assess impacts to CTS.
1.4

PROJECT BACKGROUND

Figure 1 shows the layout of the Phase I (current) landfill, footprint of the proposed Phase II
landfill and adjacent impacted areas, and proposed mitigation lands. The proposed landfill
expansion will result in the conversion of 167.63 acres of primarily non-native grassland but also
includes the fill approximately 2.42 acres of Section 404 jurisdictional wetlands and other waters
of the U.S., 0.076 acre of isolated waters of the State, and 0.61 acre of pond habitat.
Within the landfill-owned parcels in the Potrero Hills, there are seven, man-made ponds, six of
which are documented CTS breeding ponds (Ponds 1-5, and 7). Ponds 1 and 4 are located within
the footprint of the proposed Phase II landfill, Pond 5 is located on an eastward extension of the
Phase II parcel designated as the Pond 5 Buffer Area, Pond 7 is located on the Southern Hills
parcel, and Ponds 2, 3, and 6 are located on the Eastern Valley parcel (Figure 1). The loss of
Ponds 1 and 4 will be mitigated as part of the project. Ponds 5 and 7 also documented CTS
breeding ponds will be preserved on mitigation lands (i.e., Pond 5 Buffer area and Southern Hills
1

An important tool in the scientific review process is peer review in the technical literature, which is an
accepted means by which to vet a subject matter and obtain critical comment and input from peers.
This peer review is an important element to establishing acceptance in the scientific community. Such
a review would include evaluation of the correctness and appropriateness of the values used in the
model. Acceptance in the scientific community is a required element of establishing the credibility of
expert opinion based on modeling and scientific test results.
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parcels) as part of the project. All mitigation lands proposed as part of the project will be
managed for the benefit of wildlife and plant habitat in perpetuity through a conservation
easement and will have a management endowment. Ponds 2, 3, and 6 (also CTS breeding sites)
located in the Eastern Valley, will not be impacted by the proposed project and the land will
continue to be used as grazing land. However, neither a conservation easement nor a
management endowment is proposed for the Eastern Valley.
In addition to the Southern Hills parcel and Pond 5 Buffer Area, a portion of the Griffith Ranch
and entire Director’s Guild parcels (Figure 1) will be preserved as plant and wildlife habitat
through conservation easements. No CTS breeding habitat currently occurs on the Griffith
Ranch parcel nor have adult salamanders been observed on the Griffith Ranch or Director’s
Guild parcels to date, but, about two-thirds of the Griffith Ranch parcel is located between 50
feet and 2,200 feet of Pond 1 (a CTS breeding site), and the entire Griffith Ranch and Director’s
Guild parcels are within 1 mile of Pond 1.
Approximately 4.07 acres of seasonal wetland and a 0.35-acre CTS breeding pond were
originally proposed for construction on the Griffith Ranch parcel. In the original mitigation and
monitoring plan (MMP) (LSA and ESP, 2006a), only the northern portion of Griffith Ranch was
proposed for inclusion in the mitigation for the Phase II landfill expansion. The southern half of
the parcel was to be left undeveloped except for the construction of a small power plant and
sedimentation basin, and was not included in the mitigation lands. With the relocation of the
power plant to a site within the existing Phase I landfill footprint and removal of the
sedimentation basin from the Griffith Ranch parcel, an additional 48.56-acre portion of the
Griffith Ranch parcel is now proposed for preservation as mitigation land. As part of the
increased mitigation on the Griffith Ranch parcel, an additional 0.35 acre CTS breeding pond is
now proposed at the location of the former power plant site in the southern portion of the parcel,
approximately 1,100 feet northeast of Pond 1. This pond is in addition to the Griffith Ranch
seasonal wetland complex and CTS breeding pond proposed in the original MMP and evaluated
by Shaffer and Searcy.
A large playa pool on the Director’s Guild site, located north of the proposed Phase II landfill
area, may also serve as a potential relocation site for CTS. As part of the mitigation, the playa
pool outlet pond would be modified to prevent fish that move up the drainage channel from Hill
Slough from entering the playa pool complex. The playa pool complex begins on the Director’s
Guild site and continues to the east on parcels not owned by the landfill. The exclusion from fish
from this area may make the playa pool more suitable for CTS breeding.
CTS adults have been found throughout the Potrero Hills Valley and Southern Hills during the
winter surveys. Adult salamanders have been observed at the collapsed barn in the Eastern
Valley, near Pond 5, near the spring box in the southwest portion of the Phase II parcel, in the
seep area southeast of Pond 1, and in the Southern Hills near Pond 7. Essentially, all of the
upper Potrero Hills Valley and Southern Hills support CTS.
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Neither the Potrero Hills Valley nor any of the proposed mitigation parcels are designated as
critical habitat2 for CTS. However, designated critical habitat for vernal pool tadpole shrimp
(Lepidurus packardi) and vernal pool fairy shrimp (Branchinecta lynchi) encompasses the entire
Potrero Hills. Neither of these vernal pool crustaceans occur on the proposed Phase II expansion
site as determined through protocol-level surveys, although both species are known to occur in
areas north of the Potrero Hills, in particular on the Director’s Guild parcel (vernal pool tadpole
shrimp) and the Potrero Hills Lane mitigation site (vernal pool fairy shrimp). Critical habitat for
Contra Costa goldfields (Lasthenia conjugens) and Conservancy fairy shrimp (Branchinecta
conservatio) also includes portions of the Griffith Ranch and the Director’s Guild parcel.
Conservancy fairy shrimp and Contra Costa goldfields occur only on the Director’s Guild parcel.
1.4.1

Original Mitigation Proposal (MMP)

The original mitigation proposal described in the original mitigation and monitoring plan (MMP)
for the project (LSA and ESP 2006) and analyzed by Shaffer and Searcy included the following
mitigation components:

2

•

Preservation of upland habitat totaling 517.08 acres on the Southern Hills, Pond 5
Buffer, Griffith Ranch, and Director’s Guild parcels,

•

Preservation of 0.79 acres of existing CTS breeding habitat and 8.83 acres of
potential CTS breeding habitat on the Southern Hills, Pond 5 Buffer, and Director’s
Guild parcels (9.62 acres total),

•

Creation of an additional 0.73 acres of CTS breeding habitat on the Southern Hills (1
pond) and Griffith Ranch (1 pond) sites , and restoration of 0.42 acre of potential CTS
breeding habitat in the playa pool on Director’s Guild,

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel,

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel,

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

Critical habitat is defined as specific areas that are essential to the conservation of a federally listed
species, and which may require special management considerations or protection. Critical habitat is
determined using the best available scientific information about the physical and biological needs of the
species. These needs, or "primary constituent elements," include: space for individual and population
growth and for normal behavior; food, water, light, air, minerals or other nutritional or physiological
needs; cover or shelter; sites for breeding, reproduction and rearing of offspring; habitat that is
protected from disturbance or is representative of the historical geographic and ecological distribution
of a species. (USFWS http://www.fws.gov/sacramento/es/crit_hab.htm#Critical_habitat)
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Table A summarizes the total area of upland and aquatic mitigation by parcel as outlined in the
original MMP.
Table A: Mitigation Acreage and Type by Parcel – Original MMP Version
CTS
Upland Habitat
Preserve
Southern Hills

CTS
Pond Habitat
Preserve

Create

Seasonal
Wetlands
Preserve

Waters
of the U.S.

Create

Preserve

Create

Total
(acres)

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

Pond 5
Buffer Area

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

Griffith Ranch

57.85

0.00

0.38

0.27

4.07

0.00

1.03

63.60

Director’s
Guild

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

517.08

9.62

1.15

58.62

4.07

1.86

1.80

594.20

2.1:1

15.8:1

1.9:1

28.5:1

2.0:1

4.2:1

4.1:1

Total
Mitigation
Ratio*

* Preserved/created:impacted
Total Impact Area = 244.93 acres, Wetland Impact area = 2.42 acres, Pond Impact Area = 0.61 acres (Ponds 1 and 4),
Upland Impact Area = 241.9 acres

1.4.2

Revised Mitigation Proposal

With the changes that the PHLF has made to the location of the power plant and sedimentation
basin on Griffith Ranch (i.e., the proposed relocation of a landfill gas-powered electrical
generation facility and sedimentation basin from the Griffith Ranch to the existing and proposed
landfill areas), additional areas will be incorporated into the mitigation lands for this project,
namely additional upland habitat in the southern portion of the Griffith Ranch parcel and creation
of an additional CTS breeding pond at the former power plant site. USFWS has begun its formal
consultation review process, and based on the revised mitigation proposal the mitigation
components would be as follows:
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•

Preservation of upland habitat totaling 565.29 acres on the Southern Hills, Pond 5
Buffer, Griffith Ranch, and Director’s Guild parcels,

•

Preservation of 0.79 acres of existing CTS breeding pond and 8.83 acres of potential
breeding pond habitat on the Southern Hills, Pond 5 Buffer, and Director’s Guild
parcels (9.62 acres total),
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•

Creation of an additional 1.08 acres of breeding pond the Southern Hills (1 pond) and
Griffith Ranch (2 ponds) sites, and restoration of 0.42 acre of potential breeding pond
in the playa pool on Director’s Guild,

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel,

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel,

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

Table B summarizes the total area of upland and aquatic mitigation by parcel for the revised
mitigation plan.
Table B: Revised Mitigation Acreage and Type by Parcel – Increased Griffith Ranch Plan
(Shaded cells reflect changes from the values in Table A)
CTS
Upland Habitat
Preserve
Southern Hills
Pond 5
Buffer Area
Griffith Ranch
Director’s Guild
Total
Mitigation
Ratio*

CTS
Pond Habitat

Seasonal
Wetlands

Waters
of the U.S.

Total
(acres)

Preserve

Create

Preserve

Create

Preserve

Create

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

106.06

0.00

0.73

0.27

4.07

0.00

1.03

112.16

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

565.29

9.62

1.50

58.62

4.07

1.86

1.80

642.76

15.8:1

2.5:1

2.0:1

4.2:1

4.1:1

3.4:1

28.5:1

*preserved/created:impacted
Total Impact Area = 167.63 ac, Wetland Impact area = 2.42 ac, Pond Impact Area = 0.61 ac (Ponds 1 and 4), Upland Impact
Area =164.60 ac
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1.5

MODEL BACKGROUND

1.5.1

Biological and Analytical Assumptions of the Shaffer Searcy Model

The model presented by Shaffer and Searcy (Airola et al., 2007), makes several biological and
analytical assumptions. These assumptions directly affect the analysis of impacts that can be
attributed to the project and the mitigation that would be required to compensate for those
impacts. The limits of the assumptions will be discussed in Section 4. The assumptions used by
Shaffer and Searcy in their analysis are listed in the review document (Airola et al., 2007) and
summarized below.
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1.

CTS migrate to and from breeding sites, and their distribution on the terrestrial
landscape depends on distance from a breeding site, as well as the age of the animal.
Age-specific density distributions based on capture data from nearby Jepson Prairie,
Solano County were used in the analysis (Trenham and Shaffer, 2005;Shaffer and
Searcy, 2007).

2.

CTS move to and from their breeding sites in straight lines. The authors have only
limited data to support this assumption, and state that it is a reasonable, simple
assumption that is consistent with the results of their field studies in Monterey
County. Under this assumption, the Phase II expansion area effectively blocks all
movements (estimated as straight-line distances) from a breeding site to areas on the
opposite side of the expansion area.

3.

Animals of different ages have different values to the total population. Based on data
collected over an 8-year period in Monterey County (Trenham et al., 2000) and the
review authors’ last 2 years of data at Jepson Prairie, they established a relative
weighting scheme to assign reproductive values to metamorphs, juveniles, and
breeding adults (see scientific review Chapter 4 for details on this weighting). This
weighting scheme uses the probability of survival of each age class to breeding age.

4.

Shaffer and Searcy combined the survival-based weighting scheme with the density
distribution of different age class animals across the landscape to calculate, for each
breeding site (ponds 1, 2, 3, 4, 5, and 7), the reproductive value of each acre of land
that is lost to the Phase II landfill expansion and the reproductive value of each acre
of land provided by the Director’s Guild, Griffith Ranch, and the Southern Hills
mitigation parcels.

5.

Shaffer and Searcy considered all other lands, including the Eastern Valley area (i.e.,
valley lands just east of the Phase II area) as unaffected—that is, as neither a benefit
nor a loss to the salamanders.

6.

Shaffer and Searcy did not include the power plant or sedimentation basin sites in
their calculations. The authors had been informed that the power plant would be
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relocated from the southern Griffith Ranch to a site within the existing Phase I landfill
and so it was not considered an impact in the calculations of pre- or post- project
habitat value. Other than direct habitat loss, they did not consider any other direct or
indirect effects on CTS. They also did not include the positive or negative effects on
salamanders that may breed offsite (i.e., from breeding ponds that are not on the
Phase II, mitigation, or Eastern Valley lands) but that may use areas on the mitigation
lands as terrestrial habitat.
7.

The calculations of habitat value were assessed on an acre-for-acre basis (i.e., they
calculated the biological value of each acre that is lost and each that is gained through
protection and possible enhancement). The authors recommend ratios that they think
are appropriate and acknowledge that the final mitigation ratios would be determined
in consultation with the USFWS.

8.

The value of upland habitat being evaluated was based only on the distance and
connection of those uplands to those ponds protected within contiguous mitigation
lands.
Additional assumptions are made later on in the Shaffer and Searcy report during the
calculation of direct habitat loss.

9.

The model assumes that each pond contributes equally and additively to the
recruitment pool of breeding adults.

10. The model assumes that the system is working at capacity and that adding more
ponds will neither help nor hurt in terms of the total number of breeding adults at the
entire site.
11. Although adult salamanders have been observed at Pond 6, it was not included in the
analysis as this pond does not appear to be used regularly by CTS as a breeding site.
CTS larvae have not been observed in this pond.
1.5.2

Structure of the Shaffer and Searcy Model

The mitigation model developed by Shaffer and Searcy (Airola et al., 2007) uses data from
Trenham et al. (2000) for the survival probabilities of metamorphs and juveniles. Data on the
density distributions of metamorphs, juveniles, and adults comes from the authors’ 2005–2006
trapping studies at Olcott Lake, Solano County (See Appendix A). These data were then used to
estimate the relative reproductive value of land around a breeding pond.
The relative reproductive value of an adult was set at a value of 1.0, and the relative reproductive
values of the other age classes was assigned as their probabilities of surviving to maturity. These
probabilities were calculated based on data from Trenham et al. (2000), who gives the average
age to maturity for CTS as 4 years, with 30 percent surviving during the first year and 55 percent
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surviving during each subsequent year. Based on these values, Shaffer and Searcy (Airola et al.,
2007) calculated the relative reproductive value of an average juvenile to be 0.37 and the relative
reproductive value of a metamorph to be 0.08. The density distributions of the different age
classes at various distances from Olcott Lake were weighted by these relative reproductive
values and added together to produce a density distribution of reproductive value as a function of
distance from the shoreline of a pond (See Appendix A). The percentage of the reproductive
value of the population that is protected is in turn directly correlated with the future viability of
the population.
The curve of the density distribution of reproductive values was then converted into a curve of
mitigation values (See Appendix A). The proposed mitigation value curve has the same shape as
the density distribution of reproductive values, assigning relative mitigation values to lands at
various distances from a breeding pool that are equivalent to its relative biological value to a
salamander population. Additionally, the curve was scaled such that the total mitigation value
(i.e., the total area under the curve) for land within 1 mile of a pond is equal to the total
mitigation value for that same mile under a 1:1 constant mitigation ratio. Thus, the area under
the curve is identical to the area if one were to accomplish a 1:1 mitigation ratio for all of the
land within 1 mile of a breeding pond without any biological weighting considerations.
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2.0 METHODS

For purposes of conducting the review of the model created by Shaffer and Searcy, we have
assumed for analytical purposes that the basic approach of the model is sound and that
differences between the value of the Company’s mitigation proposal and the Shaffer and Searcy
interpretation is due to differences in the assumptions used in calculating the values in the model.
In order to test this, we conducted several analyses to assess the effects of certain model
assumptions on the results of model calculations presented by Shaffer and Searcy (Airola et al.,
2007). These assumptions include Assumption 5, which does not include the Eastern Valley
parcel as either a loss or benefit to salamanders, Assumptions 6 and 8, which confine the analysis
to the scale of the project site, and Assumption 10, which gives no credit to the creation of
potential replacement ponds. Table C summarizes the different analyses conducted in this
review. The details of each analysis are discussed in the sections below.
Table C: Summary of the Analyses Conducted by PHLF Using the Model Developed by Shaffer
and Searcy and Modifications to Model Assumptions.

Analysis†
1. Model Verification
2. Inclusion of Eastern Valley
3. Landscape Analysis (inclusion
of offsite ponds)

Assumptions
Modified
None
5
6 and 8

Associated
Ponds included in Calculations of
Sections, Figures
Post Project Mitigation Value
and Tables
Ponds 5 and 7

Section 2.1 and
Figures 2-4

Ponds 2, 3, 5, and 7

Section 2.3.1 and
Figure 5

Ponds 2, 3, 5, 7, and offsite ponds

Section 2.3.2 and
Figure 6

4. Inclusion of Replacement
Ponds: Original MMP

10

Ponds 5, 7, DG1, GR1, and Pond 7 Section 2.3.3 and
addition
Figure 7

5. Inclusion of Replacement
Ponds: Revised MMP

10

Ponds 5, 7, DG1, GR1, GR2, and
Pond 7 addition

Section 2.3.3 and
Figure 8

6. Inclusion of offsite ponds and
replacement ponds: Original MMP

6, 8 and 10

Ponds 2, 3, 5, 7, DG1, GR1, Pond 7 Section 2.3.4 and
addition, and offsite ponds
Figure 9

7. Inclusion of offsite ponds and
replacement ponds: Revised MMP

6, 8 and 10

Ponds 2, 3, 5, 7, DG1, GR1, GR2,
Pond 7 addition, and offsite ponds

Section 2.3.4 and
Figure 10

‡ Santa Rosa Plains Conservation
Strategy Analysis

Not Applicable

Not Applicable

Section 2.4.1 and
Figure 11

‡East Contra Costa County
Habitat Conservation Plan

Not Applicable

Not Applicable

Section 2.4.2
(no figure)

† For all of the analyses, Ponds 1-5 and 7 were used to calculate the pre-project habitat values, with the exception of
analyses 3, 6 and 7, which also include offsite ponds.
‡ Santa Rosa Plain Conservation Strategy and East Contra Costa County Habitat Conservation Plan analyses are not based
on the Shaffer and Searcy model and are included in the table only to show the report sections and figure associated with
these analyses.
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2.1

MODEL VERIFICATION

In order to verify that we could reproduce the model results, the Shaffer and Searcy model was
recreated using ArcGIS3. The mechanics of the model were not explicitly detailed in Shaffer and
Searcy’s report, and so some discrepancy was expected between the results presented in their
report and our model runs. In the verification process, we adhered to the original assumptions
set forth by Shaffer and Searcy (Airola et al., 2007). The upland habitat surrounding a
pond/point was treated as a grid and using the values projected from the model (i.e. from the
curve of mitigation ratios illustrated in Appendix A), each polygon on the grid was given a value.
The value of the land is calculated as “acre equivalents” of habitat value, which, based on the
model presented by Shaffer and Searcy (Airola et al., 2007) and reproduced in Appendix A, are a
measure of the relative reproductive value of the upland habitat for lands surrounding a breeding
pond. Values are accumulated independently for each pond to derive total gains and losses
associated with each pond, each parcel, and a net value of directly impacted and protected
mitigation lands.
Using Shaffer and Searcy formulas, the value for all upland areas within 1 mile of a pond were
calculated and impacts to each pond from the proposed Phase II landfill expansion were
calculated. As in the original Shaffer and Searcy model, the value of the land preserved on the
mitigation sites was calculated in the same way. Again, the original assumptions of the Shaffer
and Searcy model were employed and only breeding ponds and lands around them that were
proposed as mitigation lands were included in the calculations. The calculated value of the
impacted areas and mitigation areas were then compared. Negative values indicate habitat
values lost due to project construction and positive values indicate gains from mitigation lands.
2.2

MITIGATION PROPOSALS

Shaffer and Searcy interpreted the mitigation in a highly restrictive way that gave credit only to
ponds 5 and 7, gave no credit to replacement ponds, and did not count the Director’s Guild as
CTS habitat. We strongly disagree with this interpretation. As such, in our analyses using the
model, we included mitigation ponds in calculations of the mitigation value and included the
Director’s Guild site as CTS habitat. The features that were included in the analyses are
described below.
In the original MMP (summarized in Section 1.4.1), we proposed constructing a CTS breeding
pond in the northern portion of the Griffith Ranch site (GR1). This pond is associated with the
larger seasonal wetland complex that is also proposed for construction on this site. The pond
would be located within about 2,500 feet of Pond 1, a confirmed CTS breeding pond. The pond
would be approximately 0.38 acres in size and approximately 2 feet deep. The hydrologic
analysis of the site indicates that in an average year, the mitigation pond would hold 1-2 feet of
water between December and May (Swanson Hydrology, 2007), a period long enough to allow
3

ArcGIS version 9.1. ESRI. Redlands, CA.
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CTS to breed and complete metamorphosis in an average year. The remaining uplands in the
northern portion of the site were also included as mitigation lands for CTS. Both the pond and
the preserved uplands were included in our analyses of the mitigation lands using the model. We
also analyzed the revised mitigation proposal described in Section 1.4.2. In the revised proposal
a second CTS breeding pond (GR2) would be created in the southeastern portion of the Griffith
Ranch site. This pond would also be about 0.35 acres and be designed with a hydroperiod
sufficient for CTS reproduction and recruitment. The pond would be located within 1,000 feet of
Pond 1. An additional 48.21 acres of uplands would also be added to the mitigation proposal
making 48.56 acres of the southern portion of the Griffith Ranch parcel part of the mitigation
lands.
We also included in our analyses the creation of a second, deeper pond in the Seasonal Wetland
4/Pond 7 complex on the Southern Hills parcel. The 2005-2006 rain year saw well above
average rainfall in Solano County and throughout most of California, resulting in a condition in
the Seasonal Wetland 4/Pond 7 complex that had not been seen by the authors of this report
during the previous 6-7 years: namely bank full conditions throughout the wetland/pond complex
well into late spring and early summer. This condition was highly unusual. Typically by May of
an average year, most of the wetland/pond complex is dry with standing water remaining only at
the east end of the wetland/pond complex near the berm of Pond 7. In May 2006, the entire
wetland/pond complex provided aquatic habitat for thousands of CTS larvae, all of which were
expected to be able to metamorphose and leave the pond well before the pond dried up. This
was a significantly different situation from past years, when only a small 0.34-acre pond remains
in the Seasonal Wetland 4/Pond 7 complex. Many CTS larvae that were not in the eastern end of
the complex became stranded and died in the wetland portion of the complex before they
transformed to terrestrial metamorphs. By creating a second deep pond in the Seasonal Wetland
4/Pond 7 complex, we can provide additional breeding habitat with sufficient hydroperiod
(Swanson Hydrology, 2007) to allow additional CTS larvae to complete their metamorphosis and
not get stranded and die in the seasonal wetlands. For this reason, all of our calculations on the
original and revised mitigation plans include a second deep pond in the Seasonal Wetland 4/
Pond 7 complex.
Finally, we included the Director’s Guild site in our calculations of the original and revised
mitigation plans because we also disagree with the conclusion reached by Shaffer and Searcy.
They assert that CTS never occurred in the playa pool at the Director’s Guild based on our lack
of CTS observations during aquatic surveys of the pool. Although we have not found CTS at the
site, we believe that another explanation for the absence of CTS is also possible.
First, we have documented that the playa pool on Director’s Guild is inhabited by fish during the
winter. The man-made ditch that drains the playa pool connects directly to Hill Slough across
the Potrero Hills Lane mitigation site east of the Director’s Guild site. Predation by fish on CTS
and their larvae could explain the absence of this species from the playa pool. For over 50 years,
the playa pool has been connected directly to the slough via the ditch and long-term predation of
breeding salamanders on this site could have resulted in their extirpation. We further believe that
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Shaffer and Searcy overstate their case when they assert that the Director’s Guild site has never
been CTS habitat as this not consistent with the observations of CTS in the vicinity:
1.

The playa pool is within approximately 3,500 feet of a confirmed breeding pond
(Pond 1) and as such could provide upland habitat to a small proportion of the
salamanders that breed in Pond 1 (or possibly CTS from a second potential breeding
pond within about 2,500 feet on the Guidotti property); and

2.

CTS are known from both north and south of the Director’s Guild site and it is
reasonable to assume that this natural playa pool would have been occupied
historically. CTS occur in the stock ponds of the Potrero Hills south of the Director’s
Guild site and north of the Director’s Guild site on the North Suisun Mitigation Bank,
the Jepson Prairie Preserve and across the Jepson Prairie north and east of the site
including Muzzy Ranch, Wilcox Ranch, and Gridley Mitigation Bank.

Other records occur further north in the Fairfield and Vacaville areas. The Director’s Guild site
falls on the western edge of the currently known range in Solano County and was likely occupied
historically if not presently. Given the distribution of CTS in the vicinity of the site and the
proximity of known breeding sites to suitable breeding and upland habitat, in our professional
judgment we believe that it is appropriate to consider the Director’s Guild site as potential
habitat.
2.3

MODIFICATIONS TO THE MODEL ASSUMPTIONS

Shaffer and Searcy present sufficient data from previous studies (Trenham et al., 2000;Trenham
and Shaffer, 2005) to support assumptions 1 through 4, with the possible exception that
salamanders only move in a straight line. However, even though there is data suggesting that
CTS will move in directions other than a straight line, particularly when a barrier is reached, for
simplicity of model calculations, this assumption was maintained. For purposes of the model
calculation, assumptions 7, 9, 10, and 12 were also maintained. Modifications were only made
to assumptions 5, 6, 8, and 10.
2.3.1

Inclusion of the Eastern Valley (Modification of Assumption 5)

Because Shaffer and Searcy included this parcel in their analysis, we too looked at this parcel in
our analysis. This parcel has not been included in the Landfill’s mitigation proposal and its
inclusion in this review is for comparative purposes only. Using the model, we calculated the
increased value of the mitigation lands if the Eastern Valley parcel was included in the analysis.
2.3.2

Landscape Analysis (Modification of Assumptions 6 and 8)

Assumptions 6 and 8 confine the analysis to the scale of the project site (i.e., impacted area plus
proposed mitigation areas). The scale at which a model is applied can have profound affects on
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the results (Tilman and Kareiva, 1997). Suitable habitat occurs in the annual grasslands and
freshwater ponds throughout the Potrero Hills. Since the Potrero Hills are bounded by
marshlands to the east, west, and south, and State Highway 12 to the north (due to traffic
volumes on the highway, this feature forms a barrier to movement by tiger salamanders), they
form a natural island of habitat inhabited by CTS. Therefore, we conducted an analysis on a
landscape scale rather than a project scale, by incorporating offsite ponds found within the
surrounding hills.
For purposes of this analysis, all annual grasslands and ponds in the hills were considered
suitable habitat for CTS and were included in the analysis with a few exceptions. Ponds were
excluded from consideration as breeding habitat if they were known to be perennial or received
tidal influence from the marsh. Ponds were identified from aerial photographs of the Potrero
Hills. Grasslands were considered suitable unless they were developed and formed an
impassable barrier. Farmsteads for example were not considered barriers to CTS movement, but
the existing landfill and industrial areas (i.e., Explosive Technologies) were.
2.3.3

Creation of Replacement Ponds (Modification of Assumption 10)

Assumption 10 gives no credit to the creation of potential replacement pools, assuming that they
will not contribute to the recruitment of breeding adults. Shaffer and Searcy state that there is
currently no information suggesting that CTS will occupy potential replacement pools in the
future. We believe that the rationale for this assumption is weakly supported.
Ponds in the Potrero Hills are all stock ponds, not naturally occurring vernal pools, meaning that
CTS would have had to colonize these ponds following their construction. Additionally,
numerous CTS impact mitigation projects (e.g., Sycamore Grove Park mitigation site –
Livermore, Eagle Ridge project site – Gilroy, Shiloh Mitigation Site – Sonoma County, Elsie
Gridley Mitigation Bank – Solano County, Ruby Hills – Livermore) have demonstrated that CTS
colonize mitigation ponds or stock ponds following their creation. The original Mitigation and
Monitoring Plan for the Phase II Potrero Hills Landfill Expansion Project (MMP) (LSA and ESP
2006), calls for the creation of one new pond on Griffith Ranch. With the relocation of the
power plant to the Phase I landfill, a second pond at the power plant location is also proposed. In
addition, we have included a second pond in the Southern Hills constructed in the large seasonal
wetland (Seasonal Wetland 4) adjacent to Pond 7. In average rainfall years, this deepened
portion of the seasonal wetland is expected to function as a second pond that will hold water long
enough to allow CTS larvae to metamorphose. In exceptionally wet years such as 2006 (when
the review panel made their field visits), the deepened portion of the wetland will be part of the
large Pond 7/Seasonal Wetland 4 complex which can support larvae to metamorphosis
throughout most of the complex. All of the CTS mitigation ponds will be constructed with
dimensions adequate to allow ponding for approximately 12 weeks. A hydrological study of the
Griffith Ranch and Southern Hills indicate that the mitigation ponds are feasible and that they
would hold water for a sufficient duration and at a sufficient depth to allow successful
reproduction and recruitment by CTS (Swanson Hydrology, 2007). We have used the location of
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the ponds as shown in the original MMP (LSA and ESP 2006) and as described in this document
(new ponds at the power plant location) to calculate the credit for ponds using the model.
2.3.4

Inclusion of Offsite Ponds and Replacement Ponds (Modification of Assumptions 6,
8, and 10)

After testing the effects of modifying the assumptions of scale (i.e. incorporating the value of
offsite breeding habitat) and the assumption that replacement pools will not contribute to the
recruitment of breeding adults, we combined these modifications and conducted two new
analyses. In these analyses, the model was used to assess the effects of modifying more than one
assumption. The inclusion of offsite ponds, as discussed in the landscape analysis and the
inclusion of replacement ponds was examined for the mitigation proposed in the original MMP
and for the revised mitigation proposal.
2.4

ADOPTED CONSERVATION PLANS

2.4.1

Santa Rosa Plain Conservation Strategy Analysis

Mitigation for impacts to CTS upland and aquatic habitat were also calculated using the methods
specified in the interim mitigation measures for CTS in the Santa Rosa Plain Conservation
Strategy (U.S. Fish and Wildlife Service, 2005) and the Programmatic Biological Opinion for
U.S. Army Corps of Engineers Projects that May Affect California Tiger Salamander and Three
Listed Plants on the Santa Rosa Plain, California (Corps File Number 223420N) (U.S. Fish and
Wildlife Service, 2007). Until the conservation strategy is fully implemented by the local
jurisdictions, an interim set of mitigation ratios are being used for projects that affect the
federally endangered DPS (distinct population segment) of the California tiger salamander in
Sonoma County. Upon full implementation of the conservation strategy, all areas within 1.3
miles of a known or extirpated breeding site will be subject to a mitigation ratio of 2:1
(preserved:impacted). The current interim mitigation ratios4 are as follows:

4

•

Mitigation of 3:1 – For projects that are within 500 feet of a known breeding site.

•

Mitigation of 2:1 – For projects that are greater than 500 feet, and within 2,200 feet of
a known breeding site, and for projects beyond 2,200 feet from a known breeding
site, but within 500 feet of an adult occurrence.

•

Mitigation of 1:1 – For projects that are greater than 2,200 feet, and within 1.3 miles
of a known breeding site.

A fourth mitigation ratio is applied to areas greater than 1.3 miles from a known breeding site that have
potential for CTS occurrence and that are not included in the “No Effect” areas shown in the
Programmatic Biological Opinion. This ratio of 0.2:1 (preserved:impacted) is specific to the Santa
Rosa Plain Conservation Strategy area and would not apply to other areas where such potential
presence has not been determined.
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In order to assess impacts and required mitigation according to this conservation strategy, we
used ArcGIS to determine the amount of land within each of the distances from each breeding
pond affected by the Phase II expansion. Where bands of habitat from two or more ponds
overlap, the mitigation required for the overlap area was calculated using the highest mitigation
ratio. For example, if an area to be impacted is 400 feet from breeding pond A, and 1,000 feet
from breeding pond B, the mitigation requirement for the area of overlap would be 3:1 not 2:1.
Accordingly, mitigation ratios are not additive in this analysis.
2.4.2

East Contra Costa County Habitat Conservation Plan and Other Plans

Although mitigation ratios for each species covered under the East Contra Costa Habitat
Conservation Plan (ECC HCP) (Jones & Stokes, 2006) are not specified by species, by
examining the commitment of preserved land versus authorized take in the ECC HCP it is
possible to derive mitigation ratios for various species. For California tiger salamanders, the
overall ratio is 6:1 for upland habitat and 2:1 for breeding. Under the ECC HCP, the project
applicant is responsible for about one half of the upland preservation, in this case 3:1
(preserved:impacted), and all wetland/breeding habitat impacts. The other half of the mitigation
requirement is to be paid for by public and other private sources. ECC HCP is the first “modern”
Regional Plan to be approved in northern California and sets precedence for other regional plans
that are in preparation such as the Solano Habitat Conservation Plan (Solano HCP)(Solano
County Water Agency, 2007). In the current draft of the Solano HCP, a mitigation ratio of 3:1
for California tiger salamander upland habitat is proposed.
Regional HCPs take many years to complete, involve numerous stakeholders (i.e., state and
federal fish and wildlife agencies, counties, cities, and private landowners), and to the agencies,
represent the best available, collective information for the conservation requirements for a
species. California tiger salamanders in Contra Costa, Solano, San Joaquin, and Sacramento
counties are all considered to be in the same regional population. San Joaquin County has an
older approved regional HCP, and CTS upland mitigation is also 3:1 in that plan.
In addition to the habitat preservation requirements, regional HCPs provide other conservation
benefits and outside entities doing their own Section 7 permits will likely have to follow the
adopted regional plan, plus possibly add a penalty, to make up for the lost broader HCP benefits,
plus the plan preparation costs. The ECC HCP is primarily set up as a direct cash payment plan
(land dedication is allowed in some cases). ECC HCP and USFWS have talked about letting
projects outside of the HCP pay into their reserve acquisition fund (currently around $22,000 per
acre of impact) at a rate of 50 percent of the derived mitigation ratio, plus a penalty of anywhere
from 10 to 25 percent for additional land and other costs. Including the additional fees in the
cost of the mitigation, the derived mitigation ratios for upland impacts could range from 3.33:1
to 3.75:1.
We compared the mitigation proposed by PHLF with the mitigation requirements of the ECC
HCP in which California tiger salamander has been included. This comparison was made on a
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gross acreage basis and does not include any weighting with respect to distance to breeding
ponds or other factors.
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3.0 RESULTS

The following section describes the results of the model verification and the various model
analyses conducted to estimate both the impact from the Phase II landfill expansion and the
value of the proposed mitigation after the expansion has occurred.
3.1

MODEL VERIFICATION

Using ArcGIS, we calculated the impact of the Phase II landfill expansion employing the method
and equations provided by Shaffer and Searcy (Airola et al., 2007). The pre- and post- project
habitat value of the lands within the project area is shown in Table D.
Table D: PHLF Calculated Value of Impacted Land by Pond Using Shaffer and Searcy’s
Model.

Pond #

(A)
Pre-Project Value

(B)
Post-Project Value

(B-A)
Net Project Impact to
Onsite Ponds

Pond 1

1,655.52

0.00

-1,655.52

Pond 2

1,948.12

1,511.42

-436.70

Pond 3

1,947.49

1,198.85

-748.63

Pond 4

1,806.40

0.00

-1,806.40

Pond 5

2,010.58

1,692.54

-318.04

Pond 7

2,035.03

1,990.87

-44.16

11,403.14

6,393.68

-5,009.46

Total

The overall value calculated for the impact to CTS habitat by us (-5,009.46) is about 7.1 percent
greater than the value calculated by Shaffer and Searcy (-5,394.271). The calculated value
derived from the ArcGIS analysis shows a slightly more positive value (i.e. a lower impact
value) than the Shaffer and Searcy results, but for purposes of verifying the model results we do
not believe this difference is significant. This difference is also due to changes in the impact
area. On a pond-by-pond basis, the percent deviation from the Shaffer and Searcy calculations
ranged from about 0.2 to 42 percent. In both the Shaffer and Searcy calculations and our
calculations, the loss of Ponds 1 and 4 had a significant effect on the value of the habitat
remaining to CTS. Figure 2 graphically shows the habitat value of lands around ponds on the
parcels owned by Potrero Hills Landfill prior to project development (Column A total in

4-21

Chapter 4— California Tiger Salamander Model And Mitigation Recommendations

Table D, above). Figure 3 shows the post-project habitat value of lands around ponds on parcels
owned by Potrero Hills Landfill (Column B total in Table D, above).
Calculation of the value of the proposed mitigation lands is also in good agreement between the
two analyses. We calculated the value of the mitigation parcels as 1,730.33 credits, while
Shaffer and Searcy’s calculation was 1,732.49 credits, a difference of about 0.1 percent.
Subtracting these credits from the overall impact results in a deficit of 3,279.13 for the PHLF
calculation and a deficit of 3,661.78 under the Shaffer and Searcy model. Our calculation is
about 10.4 percent less than the Shaffer and Searcy calculation and results in a slightly greater
deficit remaining after mitigation for the Shaffer and Searcy calculation than our analysis. Under
both analyses, however, the preservation of lands and breeding ponds on the adjacent parcels
reduces the overall impact to tiger salamander habitat, but does not fully compensate for the
impact. Table E shows the mitigation credits and overall remaining deficit of the project as
calculated by LSA and ESP (i.e., PHLF) and Shaffer and Searcy.
Table E: Summary of Mitigation Credits and Project Impacts as
Calculated by Shaffer and Searcy and PHLF for the Mitigation
Proposed in the Original MMP (LSA and ESP 2006).
Shaffer and Searcy
Calculations
Mitigation Credits

PHLF
Calculations

1,732.49

1,730.33

Project Impact

-5,394.27

-5,009.46

Remaining Deficit

-3,661.78

-3,279.13

In terms of the remaining deficit between the project impacts and mitigation credits, our
calculations result in a deficit that is about 10.4 percent less than what Shaffer and Searcy
calculate. Although we are unable to attribute this difference in calculation of mitigation value
precisely, this difference may have its basis in the methods used by each team to calculate the
model results or slight differences in the project area. Our calculations used the latest project
footprint which is 167.63 acres. Shaffer and Searcy used a 193.8-acre project area. By using the
reduced project footprint as currently proposed by the landfill and as presented to BCDC in the
revised project description (Potrero Hills Landfill., 2007), the impact of the project is expected to
be less.
Although there is a difference in the calculated values of the mitigation lands, both calculations
still result in a deficit using the model. Given the relatively small overall difference between the
results of the two models and given that neither team had access to the other’s complete
methodology, we believe that our method closely approximates the original Shaffer and Searcy
method of calculating the model and can be used to further investigate assumptions of the model.

4-22

Pond 1
Pond 2
Pond 4

Pond 3

Pond 5

Pond 7

Pre-project CTS Habitat Value = 11,403.14
FIGURE 2

0

1,500

Onsite Ponds

High : 16.51

Existing Development

CTS Habitat Value

CTS Mitigation Analysis Area

Low : 0.00

3,000

FEET
I:\ESP930\GIS\Maps\CTS Impact Assessment\2007 October\Figure2_Pre-Project Habitat Value.mxd (11/05/2007)

Potrero Hills Landfill
Phase II Expansion
Pre-project Habitat Value

This page left blank.

Pond 2
Pond 3

Pond 5

Pond 7

Post-project CTS Habitat Value = 6,393.68
FIGURE 3

0

1,500

3,000

Onsite Ponds

High : 12.37

Existing Development

CTS Habitat Value

Proposed Phase II Impact Area

Low : 0.00

CTS Mitigation Analysis Area

FEET
I:\ESP930\GIS\Maps\CTS Impact Assessment\2007 October\Figure3_Post-Project Habitat Value.mxd (11/05/2007)

Potrero Hills Landfill
Phase II Expansion
Post-project Habitat Value

This page left blank.

Chapter 4— California Tiger Salamander Model And Mitigation Recommendations

A direct comparison between the values calculated by Shaffer and Searcy and those calculated
by PHLF are shown in Table F. Figure 4 graphically shows the post-project mitigation credits
on the mitigation lands as calculated by PHLF using the Shaffer and Searcy model.
3.2

MODIFICATIONS TO THE MODEL ASSUMPTIONS

3.2.1

Inclusion of the Eastern Valley (Modification of Assumption 5)

Shaffer and Searcy included in their analysis an alternative that would include the Eastern Valley
as part of the mitigation lands for the Phase II landfill expansion. PHLF has not included this
area in their mitigation proposal, but will continue the current land use (grazing) on this parcel.
The Eastern Valley currently provides both upland habitat and breeding habitat (Ponds 2 and 3)
for CTS.
Applying the Shaffer and Searcy model to a mitigation plan that includes the Eastern Valley,
Shaffer and Searcy calculate that 4,103.95 mitigation credits could be gained. This gain,
compared to the original mitigation plan, comes from preserving breeding ponds 2, 3, 5, and 7
and the upland habitat around those pools that would be preserved in the Eastern Valley and on
other mitigation parcels. Including the Eastern Valley parcel in the mitigation proposal, the
mitigation deficit as calculated by Shaffer and Searcy is reduced from 3,661.78 to 1,290.32, a
reduction of about 65 percent. Our calculations of the overall benefit of including the Eastern
Valley reduce the deficit to CTS habitat from 3,279.13 to 1,496.75, a reduction of about 54
percent but 16 percent greater than the value calculated by Shaffer and Searcy. In this case, our
calculations would value the mitigation lands less than Shaffer and Searcy. Table G summarizes
the incremental benefit of including the Eastern Valley under the two analyses (See Table F for
summary values in format from Chapter 4, Airola et al., 2007).
Table G: Summary of Mitigation Credits and Project Impacts as Calculated
by Shaffer and Searcy and PHLF for the Mitigation Proposed in the
MMP plus Inclusion of the Eastern Valley (Analysis 2).
Shaffer and Searcy
Calculations
Mitigation Credits
including Eastern Valley

PHLF
Calculations

4,103.95

3,512.71

Project Impact

-5,394.27

-5,009.46

Remaining Deficit

-1,290.32

-1,496.75

Under both calculations, inclusion of the Eastern Valley results in a significant benefit to the
CTS and their habitat. Our calculations range from 6 percent (Pond 5) to 25 percent (Pond 2)
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less than the Shaffer and Searcy calculations for individual ponds. We believe that the difference
between the Eastern Valley calculations in the two analyses lies mainly in the difference between
the project areas used (see the Section 3.1) and the way the Eastern Valley was defined. The
Eastern Valley is defined by PHLF as the east end of the Potrero Hills Valley, below the
ridgeline of the hills surrounding the valley and not within the Southern Hills parcel. Shaffer and
Searcy did not specify the exact boundaries that they used for the Eastern Valley, so we cannot
compare them directly.
Figure 5 graphically shows the post-project mitigation credits on the mitigation lands and
Eastern Valley as calculated by PHLF using the Shaffer and Searcy model.
3.2.2

Landscape Analysis (Modification of Assumptions 6 and 8)

Shaffer and Searcy contend that their model is neutral with respect to the offsite ponds and does
not take into account any cost or benefit to offsite ponds as these ponds are not proposed for
protection. We conducted an additional analysis of the model to investigate how the proposed
mitigation plan would benefit CTS habitat if the scale of the analysis was expanded to include all
ponds in the Potrero Hills. Although ponds on lands not owned by the landfill have not been
sampled for CTS, our experience suggests that all ponds similar to those on the project site,
mitigation parcels, and Eastern Valley, provide suitable breeding habitat for CTS in the Potrero
Hills and the Potrero Hills Valley. The exception to this would be ponds that are known to be
perennial or ponds that have tidal influence; such ponds were not included in the landscape
analysis.
In this analysis, we also included additional costs that would be incurred to offsite ponds from
the Phase II expansion as well as credits gained from the preservation of the mitigation parcels so
that with the exception of the scale at which the model is applied, all other assumptions remain
the same. Table H Shows the results of the analysis for which offsite ponds are also considered.
Table H: Summary of Mitigation Credits and Project Impacts as Calculated for the Landscape
Analysis.

Analysis

Mitigation Credits

Total

-5,009.46

-3,279.15

2,046.46

-473.03

1,573.43

3,776.79

-5,482.48

-1,705.69

3. Model per Shaffer and Searcy

1,730.331

Offsite Pond Increments
Total
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Table F: California Tiger Salamander Habitat Values for Landfill Expansion, and Proposed
Mitigation Areas, and Adjacent Eastern Valley Lands (Units of Mitigation Value) (Modified
from Airola et al., 2007)
Pond

Pond 1

Pond 2

Pond 3

Pond 4

Mitigation
Ratio Functions

y = 5.651e(-0.0019x)

y = 5.683e(-0.0019x)

y = 5.667e

(-0.0019x)

y = 5.667e(-0.0019x)

Mitigation Cost (Equivalent Acres of Habitat Value)a
Shaffer & Searcy
Calculated Totals

Subdivisions
Deficit wedge

-2,066.978
-1,652.048

-1,655.521

-516.239

-436.697

-822.713

-748.634

-1,823.654

-1,806.399

44.31

-546.643

-318.044

-32.974

-32.974

-44.16

Credit wedge

414.93

Deficit wedge

-573.583

Credit wedge

57.344

Deficit wedge

-896.375

Credit wedge

73.662

Deficit wedge

-2,061.646

Credit wedge

237.992

Deficit wedge

-590.953

Credit wedge
Deficit wedge

Pond 5

y = 5.615e(-0.0019x)

Pond 7

y = 5.464e

(-0.0019x)

Pond 5

y = 5.615e

(-0.0019x)

Mitigation credit
(excl. Parcel E)

Pond 7

y = 5.464e(-0.0019x)

Mitigation credit
(excl. Parcel E)

PHLF
Calculated Totals

Total cost

-5,394.271

-5,009.458

708.239

708.239

784.073

1,024.251

1,024.251

946.258

Total credit
b
(excl. Parcel E)

1,732.49

1,730.33

Grand total
b
(excl. Parcel E)

-3,661.781

-3,279.13

Pond 2

y = 5.683e

(-0.0019x)

Mitigation credit
(incl. Parcel E)

850.762

850.762

637.368

Pond 3

y = 5.667e(-0.0019x)

Mitigation credit
(incl. Parcel E)

873.365

873.365

713.013

Pond 5

y = 5.615e(-0.0019x)

Mitigation credit
(incl. Parcel E)

1,144.988

1,144.988

1,078.517

Pond 7

y = 5.464e(-0.0019x)

Mitigation credit
(incl. Parcel E)

1,234.836

1,234.836

1,083.812

4,103.951

4,106.608

Total Credit
b
(incl. Parcel E)
Grand Total
b
(incl. Parcel E)
a

b

-1,290.32

-1,496.75

Units are “acre equivalents” of habitat value, which are a measure of relative habitat value for lands in each area (see
“Methods”). Negative values for Phase II lands indicate habitat values lost due to project construction. Values are
accumulated independently for each pond to derive total gains and losses associated with each pond, each parcel, and a net
value of directly impacted and protected mitigation lands.
Parcel E is the Eastern Valley parcel that is neither slated for development nor for protection.
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When we look at the costs and benefits to the value of CTS habitat at a landscape level, there are
additional costs (impacts) and benefits (credits) that accrue to the proposed project. The cost and
credit values were calculated by PHLF as Shaffer and Searcy originally calculated the value for
the onsite ponds (see Section 3.2.1 Model Verification), and the values (both costs and benefits)
for offsite ponds were added to the analysis. Like Shaffer and Searcy’s original analysis, onsite
credits come solely from preservation of Ponds 5 and 7 with no added benefit for preservation of
the playa pool on the Director’s Guild or from any created ponds. Adding the values for offsite
ponds to the analysis as done by Shaffer and Searcy, the deficit to CTS habitat value remaining
from the proposed Phase II landfill expansion is reduced significantly to about 48 percent of the
value for the project area only.
These results indicate that the original Shafer and Searcy model significantly undervalues the
mitigation parcels because they provide important habitat value for CTS that breed in offsite
ponds (Figure 6). Portions of the mitigation parcels such as the western end of the Southern
Hills parcel that have low value to onsite ponds (see Figure 5), are valued more correctly in the
landscape model as this area provides important habitat for the CTS that likely breed in the pond
located about 550 feet west of the western boundary of the Southern Hills parcel. The
implications of using the model at the landscape and project scale to directly determine
mitigation value is discussed in Section 4.
3.2.3

Creation of Replacement Ponds (Modification of Assumption 10)

A second assumption that the Shaffer and Searcy model makes in calculating the value of the
CTS habitat is that ponds created as new breeding habitat have no value in the model when
analyzing the mitigation plan. This is an assumption that is made in the model but one that
artificially undervalues the mitigation proposal. Creation of breeding ponds for CTS is not an
experimental or untested method to mitigate impacts to this species. The strongest evidence for
this comes from observations of the study site itself. All of the ponds within the Phase II
expansion area, Southern Hills, and Eastern Valley are man-made ponds that were colonized by
CTS. In addition, CTS have been found during the breeding season at almost all water bodies
that do not have fish, including quarry ponds (e.g., Ponds 1, 2, 6), spring boxes, and seeps. This
species will attempt to breed in a variety of aquatic sites and provided that the ponds are of
sufficient size and depth to pond water for the required 12 weeks or so during the winter and
spring, salamanders can be expected to use the ponds for successful reproduction (i.e., larvae
survive to metamorphosis and move to the uplands).
We calculated the value of the mitigation sites assuming that mitigation ponds will contribute to
the overall value of the CTS habitat on the mitigation site. The results of the calculations are
shown in Table I.
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Table I: Summary of Mitigation Credits Assuming Mitigation Ponds Provide Suitable Breeding
Habitat.
(Note: Deficit from Phase II Expansion is the same as in the model verification analysis.)

Analysis

Mitigation
Credits

Deficit From
Phase II
Expansion

Total

4. Original Mitigation Proposal- MMP with additional
Breeding Habitat in Seasonal Wetland 4, Griffith
Ranch, and Director’s Guild

4,030.14

-5,009.46

-979.32

5. Revised Mitigation Proposal – MMP plus additional
upland and breeding habitat at Griffith Ranch

4,678.12

-5,009.46

-331.34

We analyzed the original mitigation proposal as described in the MMP (LSA and ESP 2006) in
both Analyses 4 and 5. However, in Analysis 5, a second breeding pond was added to Griffith
Ranch at the location previously proposed for the power plant and the southeastern portion of the
Griffith Ranch was also incorporated into the lands proposed for preservation (revised mitigation
proposal as described in Section 1.4.2). Only parcels included in the mitigation plan and existing
or created ponds were included in this analysis. As in the MMP, the playa pool located within
the Director’s Guild property is considered as a potential breeding pond, and the ponds proposed
for creation on the Southern Hills and Griffith Ranch parcels are also considered as breeding
ponds. The basis for inclusion of these features is discussed in further detail in Section 4
(Discussion) of this report.
Inclusion of the mitigation ponds in Analysis 4 shows that a substantial amount of the habitat
value for CTS is replaced by including the mitigation ponds in the analysis. These additional
ponds result in a deficit to the habitat value that is approximately 70 percent less than in the
Shaffer and Searcy model (-979.32 vs. -3,279.13). In Analysis 5, adding a second breeding site
to the Griffith Ranch and including the southern portion of the site as preserved mitigation lands5
(an additional 48.56 acres) results in only a small deficit remaining from the proposed project,
which is only about 10 percent of the original deficit as calculated by Shaffer and Searcy or a
reduction of about 90 percent over the values calculated by Shaffer and Searcy. Failure to
include mitigation ponds in the model calculations artificially reduces the value of the mitigation
lands and sets up a situation where the project cannot be mitigated within the Secondary Marsh
Management Area. Figures 7 and 8 graphically show the value how the lands around the ponds
are valued in the Analyses 4 and 5, respectively.

5

The power plant and sedimentation basin formerly proposed for the southern portion of the Griffith
Ranch site were relocated into the existing and proposed landfill footprint, thereby allowing the
southeastern portion of the parcel to be included in the mitigation lands.
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3.2.4

Inclusion of Offsite Ponds and Replacement Ponds (Modification of Assumptions 6,
8, and 10)

In addition to the analyses described above that tested assumptions explicit in the model,
additional analyses were carried out to assess the effects of changing combinations of
assumptions on the value of mitigation lands. As shown in Section 3.2.2, the scale at which the
analysis is carried out significantly affects the results of the model. Modifying the scale is not
merely an exercise to artificially manipulate the Shaffer and Searcy model, but instead can
demonstrate that the value of the mitigation parcels is undervalued by the model. In addition, the
inclusion of the mitigation ponds in Analysis 4 shows that a substantial amount of the habitat
value for CTS is replaced by including the mitigation ponds in the analysis. Therefore, we
conducted an analysis combining the inclusion of offsite ponds and replacement ponds for both
the original MMP and the revised mitigation. The calculated values generated for each analysis
are shown in Table J.
Table J: Summary of Mitigation Credits Calculated and Project Impacts Calculated at the
Landscape Level and Assuming Mitigation Ponds Provide Suitable Breeding Habitat

Analysis

Mitigation
Credits

Deficit From
Phase II
Expansion

Total

6. Original Mitigation Plan (MMP) + Offsite Ponds

6,588.06

-5,482.48

1,105.58

7. Revised Mitigation Plan + Offsite Ponds

7,454.57

-5,482.48

1,972.09

By incorporating the value of the mitigation ponds, as well as the offsite ponds, both the original
mitigation proposal described in the MMP (Section 1.4.1) and the revised mitigation proposal
(Section 1.4.2) result in positive values. The addition of the second breeding pond and additional
preserved uplands on Griffith Ranch reflected in Analysis 7 results in the greatest positive value
of any of the analyses. Under both these analyses, the habitat value for CTS preserved in the
mitigation proposals is greater than the habitat value lost due to the Phase II landfill expansion
(Table J). Again, the implications of calculating mitigation at the landscape level are discussed
in more detail in Section 4. Figures 9 and 10 graphically show how the lands around the ponds
are valued in the analyses 6 and 7, respectively.
3.3

ADOPTED CONSERVATION PLANS

3.3.1

Santa Rosa Plain Conservation Strategy Analysis

Under the Santa Rosa Plain Conservation Strategy and Programmatic Biological Opinion for the
Santa Rosa Plain, lands around a breeding pond would be mitigated at a ratio of between 3:1 and
1:1 depending on distance to a breeding pond up to 1.3 miles from the pond. Figure 11 shows
the areas impacted around each of the breeding ponds from the Phase II landfill expansion.
4-43

Chapter 4— California Tiger Salamander Model And Mitigation Recommendations

Table K shows the acreage of land impacted within each impact distance and the required
mitigation under the Santa Rosa Plain Conservation Strategy.
Table K: Impacted Acreage and Mitigation Requirements Using the Mitigation
Ratios of the Santa Rosa Plain Conservation Strategy
Distance
From Pond

Mitigation
Requirement
(acres)

Acres
Impacted

Mitigation
Ratio

44.67

3:1

134.01

501-2,200 feet

121.95

2:1

243.90

2201-6,864 feet

0

1:1

0

0-500 feet

Total

166.62

377.91

In this analysis, a total of 377.91 acres of CTS upland habitat would be required as mitigation for
impacts to both the onsite and offsite ponds. In addition, the breeding pond would be mitigated
according to the Corps guidelines, which would likely require a minimum of 2:1 mitigation (1.22
acres mitigation for 0.61 acres impacted).
3.3.2

East Contra Costa County Habitat Conservation Plan and Other Plans

Under the approved ECC HCP, the derived mitigation ratio for impacts to California tiger
salamander upland habitat is 6:1 (preserved:impacted). The Phase II expansion project will
impact 164.6 acres of upland habitat for tiger salamanders. Table L shows the mitigation
requirements under the ECC HCP under various scenarios. Column 2 shows the mitigation
requirement at the full, derived mitigation ratio of 6:1. Column 3 shows the applicant’s portion
calculated at approximately one half the full requirement or 3:1. Columns 4 and 5 show the
potential mitigation requirements for projects that buy into the ECC HCP reserve fund.
Table L: Mitigation Requirements Using the Mitigation Ratios Derived from the East Contra Costa
County Habitat Conservation Plan

Phase II Upland
Impact (ac)

164.60

ECC HCP Derived
Mitigation
Requirement
6:1
(acres)
987.6

ECC HCP
Applicant Portion
of Mitigation
(approximate)
3:1
(acres)
493.8

“Buy-In”
Applicant Portion
at 10% Penalty
3.33:1 Ratio
(acres)
548.1

“Buy-In”
Applicant Portion
at 25% Penalty
3.75:1 Ratio
(acres)
617.25

Under the San Joaquin County HCP and draft Solano County HCP, the 3:1 mitigation ratio
would result in a mitigation requirement of about 493.8 acres for impacts to 164.6 acres of tiger
salamander upland habitat.
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4.0 DISCUSSION

The Shaffer and Searcy model is a tool to assess the value of CTS habitat for both pre- and postdevelopment conditions, however, like any model, it has limitations. These limitations become
particularly apparent when trying to use the model directly to determine appropriate mitigation.
In addition, some of the assumptions of the model do not reflect actual on-the-ground conditions
and therefore impose biases in the calculation of deficits and credits. The Shaffer and Searcy
model is solely focused on CTS and consciously ignores land use designations (including the
Suisun Marsh Protection Act), the habitat requirements of other threatened and endangered
species protected by the State of California and the USFWS, and the wildlife management goals
of adjacent property owners.
In this section, we discuss the implications of changing some of the assumptions of the model to
better reflect the biology of CTS populations in the Potrero Hills.
4.1

MODEL VERIFICATION

We independently implemented the model based on Shaffer and Searcy’s written description in
Chapter 4 of the scientific panel review report (Airola et al., 2007). Comparison of the values
calculated by PHLF and Shaffer and Searcy show that we are able to accurately implement the
model and thereby use our implementation of the model to conduct the additional analyses of
testing assumptions of the model.
In the model verification, we interpreted the impact areas and mitigation lands as Shaffer and
Searcy described (Airola et al., 2007), namely giving no value as breeding habitat to the playa
pool on the Director’s Guild parcel and no value to created ponds. Under the conditions imposed
by the model’s authors we were able to replicate their results with a high degree of accuracy.
Acceptance of these conditions, however, was for model verification purposes only6. The
remainder of this section will focus on providing further explanation for using our modified set
of assumptions and the results of our various analyses.
4.2

MODIFICATION OF MODEL ASSUMPTIONS

4.2.1

Inclusion of the Eastern Valley (Modification of Assumption 5)

Shaffer and Searcy included this analysis in their calculations and we also ran the calculations to
verify their results. Both sets of model calculations (PHLF and Shaffer and Searcy) were in
6

Significant disagreements regarding the assumptions inherent in the Shaffer and Searcy model are
defined herein.
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agreement that inclusion of the Eastern Valley could significantly contribute to the compensation
of lost habitat value from the Phase II expansion. This parcel occupies a strategic link between
the Southern Hills parcel and Griffith Ranch parcel to the north, and contains two confirmed
breeding ponds. Including this parcel in the mitigation proposal reduces the Phase II deficit by
one half to two thirds (depending on which calculations are used). However, inclusion of this
parcel alone is not sufficient to compensate for the impacts from the Phase II expansion.
As this parcel is not proposed by PHLF for inclusion in the mitigation plan, compensation is
proposed to be provided from other areas owned and controlled by PHLF.
4.2.2

Landscape Analysis (Modification of Assumptions 6 and 8)

One of the critical assumptions of the Shaffer and Searcy model that we investigated was the
assumption of scale. In Shaffer and Searcy’s version of the model, offsite ponds are considered
neutral, neither providing cost nor benefit to the impacts and mitigation analysis. We believe
that this is a significant shortcoming of the model. Salamander populations in the Potrero Hills
do not observe property ownership or parcel lines, and as such, a model that only considers these
lines undervalues the mitigation lands, as well as project impacts. When we calculate the model
to include the costs and benefits to offsite ponds, we see that the remaining deficit in CTS habitat
value is reduced by about half and is about equal to the deficit calculated when the Eastern
Valley is included in the mitigation proposal. By itself, inclusion of the offsite ponds in the
calculation of the value of the mitigation lands does not completely compensate for the Phase II
expansion impacts, but it does reduce the habitat value deficit by about half.
This analysis demonstrates that there is a substantial benefit (and some costs) to the value of CTS
habitat when offsite ponds are considered. This is not a small contribution and biologically
could have great implications for CTS populations in the Potrero Hills. Provided that the offsite
ponds remain as stock ponds and the land remains as grazing lands, a reasonable assumption
given current zoning, preservation of the uplands around the offsite ponds secures those areas for
CTS adults into the future. Further, preservation of the uplands around offsite ponds would
increase the habitat value of other CTS conservation efforts that may be undertaken in the
Potrero Hills by conservation organizations in the future.
Of course, giving credit for unprotected lands is not typically accepted by the agencies when
determining suitable mitigation, however, mitigation is not typically subjected to an analysis that
assigns weighted projections of habitat value to a single species for each and every acre, as
required by the Shaffer and Searcy model. Using this tool, we can attribute the incremental
value of the mitigation lands to offsite ponds and thereby the value these lands have on CTS
populations in the Potrero Hills. Failure to give credit to portions of the mitigation parcels not
only undervalues the mitigation lands, but fails to acknowledge the ecological relationships
among ponds and uplands in the Potrero Hills. For example, in the model, the western end of the
Southern Hills parcel has reduced value due to its distance from the onsite breeding ponds
(Figure 5). However, another stock pond, located on the Dittmer property, lies just 550 feet west
of the western boundary of the Southern Hills parcel. Although, according to the model, the
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western end of the Southern Hills parcel has low value to salamanders that breed in Pond 7, it
does provide important upland habitat for the offsite pond. If we allow the impact assessment to
only consider the onsite ponds as a benefit to CTS, then there are areas on the Southern Hills
parcel that have no mitigation value at all. These lands could also be interpreted as being
available for development with no mitigation requirements. From a biological standpoint, this
would be a mistake and salamanders would likely end up killed under such a scenario.
We recognize that from a mitigation standpoint, it is contrary to typical mitigation practices to
give full value to upland areas that only serve offsite ponds that are neither protected in
conservation easements nor managed for wildlife habitat values. However, the inclusion of the
offsite ponds in the impact and mitigation analysis gives us a better idea of the value of these
lands to the CTS population in the Potrero Hills as a whole. In order to account for the habitat
value of onsite uplands to offsite ponds, future versions of the model could apply a different
weighting to offsite ponds and/or the straight-line movement assumption could be modified to
give additional value to areas that provide habitat for offsite ponds but are in the shadow of
onsite facilities (See section 4.2.5 for further discussion of this alternative).
4.2.3

Creation of Replacement Ponds (Modification of Assumption 10)

With respect to giving no credit for the creation of breeding ponds, we strongly disagree with
Shaffer and Searcy’s position on this issue. The documented success of numerous mitigation
projects and mitigation banks permitted by the USFWS do not support Shaffer and Searcy’s
position. Breeding ponds, constructed in proximity to occupied CTS habitat, rapidly become
used by CTS as breeding sites. Provided that the breeding ponds have sufficient depth and
hydroperiod, these ponds contribute to the population through the increased recruitment of
metamorphs each year. As discussed in Section 2, the presence of CTS breeding in artificial,
human-created stock ponds on the project site is conclusive evidence that such ponds are used by
CTS. Further evidence of such ponds being used comes from Trenham and Shaffer’s earlier
work in Monterey County (Trenham et al., 2000) where the study site consisted of natural and
modified ephemeral ponds as well as cattle watering ponds. In addition, creation of ponds at
Brushy Peak Regional Park and the Ruby Hills development in Alameda County, Windemere
development in Contra Costa County, Elsie Gridley Mitigation Bank in Solano County, and
various mitigation banks and mitigation sites including the Shiloh Mitigation Site in the Santa
Rosa Plain (Sonoma County), provide ample evidence that breeding pond construction is not an
untested or experimental mitigation technique (LSA field observations). For this reason, we
included breeding ponds proposed for construction in our analyses.
We also analyzed both the original mitigation proposal and revised mitigation proposal as
discussed in Sections 1.4.1 and 1.4.2 to investigate the effect of creating replacement ponds on
the value of mitigation lands. Based on the CTS population model developed by Trenham et al.
(2005), adding additional breeding ponds would increase the adult population. In the population
model developed by Trenham et al. (2005), the size of the adult population was dependent on the
area of breeding habitat (i.e. density dependence was incorporated into the larval life stage).
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When the model is run for the two mitigation proposals (original and revised), the deficit to CTS
habitat value remaining after mitigation is reduced by about two-thirds for the original mitigation
plan (MMP) and almost completely eliminated for the revised mitigation plan (i.e. with the
second breeding pond on Griffith Ranch and inclusion of the additional upland acreage on
Griffith Ranch)(Table I). Although inclusion of the created ponds in the calculation of the value
of the mitigation lands under the original mitigation plan results in a significant benefit, the
habitat value lost due to the Phase II expansion is not fully compensated. The revised mitigation
plan, in which an additional breeding pond as well as additional upland habitat is dedicated on
the Griffith Ranch parcel, almost completely compensates for the loss of habitat value from the
Phase II expansion. The second breeding pond located in the vicinity of the formerly proposed
power plant site, is about 1,000 feet northeast of Pond 1 and 1,850 feet northwest of Pond 2. A
pond at this location could form a linkage between existing ponds in the Potrero Hills and
created ponds on the Griffith Ranch and Director’s Guild property.
As noted above, there is ample evidence to support the concept that additional breeding ponds
are used by CTS and that including these ponds in model calculations more accurately represents
the true value of the mitigation lands under the proposed mitigation and monitoring plan by
including the significant benefits that the additional ponds would accrue to the habitat value of
the mitigation lands. Failure to include these ponds causes a significant, artificial undervaluing
of the proposed mitigation lands.
On a final note, with respect to breeding ponds, Shaffer and Searcy further justify deletion of
created CTS breeding ponds in their analysis because they are “not proven” and requirements for
mitigation banks require that the ponds be established before credits are sold.
Shaffer and Searcy have incorrectly used the standards established for mitigation banks for a
mitigation site. These two types of mitigation areas are very different in terms of
implementation. A mitigation bank is set up to sell credits on the open market for the species
preserved by the bank. A mitigation site, such as is being proposed for the Phase II landfill
expansion, is created expressly for the project at hand. All the mitigation will be used for
proposed project and no credits will be held for sale over time. As such, mitigation sites do not
have to demonstrate that the ponds are fully functional in order for the mitigation to be deemed
acceptable. The mitigation site must meet performance standards defined by the USFWS and
Corps of Engineers permit conditions, including remediation and contingency plans that include
financial commitments for dealing with plans that fail to meet permit standards. Therefore,
given these contingency measures, if the mitigation that is proposed is based on proven
techniques and methods (i.e., creation of CTS breeding ponds), the mitigation plan can be
approved and allowed to proceed.
In this case, the mitigation plan does not propose any unusual methods or untried techniques and
as such can be approved by the agencies without the ponds being first fully functional. That
being said, since the construction of the Phase II landfill will be completed over an extended
period, it may be possible to time the pond creations so that they can become functional prior to
elimination of the onsite pond and the majority of its associated upland habitat within the
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Phase II area. This is a desirable situation, but not necessarily a requirement for proposed
mitigation to be determined acceptable by the USFWS and Corps of Engineers.
4.2.4

Inclusion of Offsite Ponds and Replacement Ponds (Modification of Assumptions 6,
8, and 10)

In addition to testing the model assumptions individually, we also looked at changing different
combinations of model assumptions. In analyses 6 and 8, we further investigated the effects of
modifying both the assumption of scale and the assumption of the value of created breeding
ponds for both the original and revised mitigation proposals. For both analyses, the effect of
modifying both assumptions is to more than fully compensate for the lost habitat value due to the
Phase II expansion project. Under these analyses, between 594.2 (original MMP) and 642.76
(revised mitigation proposal) acres would be protected and managed for the benefit of CTS and
other plants and wildlife. This translates to a 3.5:1 or 3.8:1 mitigation ratio on a total (gross)
acreage basis. This amount of land is about 1.6 to 1.7 times more than would be required under
the Santa Rosa Plain Conservation Strategy for a similar impact in that region and within or
exceeding the range of mitigation values required by the ECC HCP.
4.2.5

Straight-line Movements (Assumption 2)

For our review, we limited our analyses to four assumptions (i.e. assumptions 5, 6, 8 and 10);
however, in addition to those, we also disagree with the authors’ straight-line movement
assumption. The straight-line movement assumption is not supported by observations of
salamanders on the ground and strict adherence to this assumption may result in unintended
consequences during impact analysis. The model’s authors state that evidence from their work
in Monterey County supports the assumption of straight-line movements and therefore the
incorporation of this assumption into the model. We have not reviewed Shaffer’s raw data on
salamander trapping in Monterey, but generally accept that on a landscape level, the salamanders
do move in basically straight lines. However, applying the assumption directly to movements
from individual ponds is a source of error that affects the impact and mitigation analysis. Like
the model’s authors, we maintained this assumption in the implementation of the model in order
to make the calculations easier; however, our analysis shows that this oversimplification has
significant consequences when assessing the value of the mitigation lands.
The major consequence of Shaffer and Searcy’s straight-line movement assumption is that
salamanders are not allowed to move around corners. Any development that blocks salamander
movement is assumed to not only make the development area unsuitable as habitat, but the
development area also creates a shadow effect that reduces or eliminates the habitat value of
mitigation lands in the shadowed areas. Shadowed areas thereby reduce the overall value of
lands that may be proposed for mitigation. Negating the value of lands in the shadow of
development may make sense in certain circumstances, such as when the shadowed area is
isolated from other natural lands that may support CTS (i.e., surrounded by unsuitable habitat or
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development) or when there is no separation between the development area and the habitat areas
(i.e., no barrier separating the development area from the habitat area). However, in cases where
the shadowed area is contiguous with other natural open spaces that provide suitable habitat for
CTS and where the development area can be isolated from the natural areas (i.e., installation of a
barrier fence), negating the value of the shadowed areas artificially undervalues the mitigation
lands.
Field observations confirm that tiger salamanders, when confronted with an obstacle in their
path, will move along fences or solid barriers. In such cases, the animals move along the barrier
until they are able to resume their previous direction. This movement behavior is the underlying
basis for the effectiveness of drift fences and trapping arrays, techniques on which the Shaffer
and Searcy studies are based. Salamanders that are caught in pitfall traps of a trapping array are
not just the individuals that are on a straight-line trajectory for the trap. Traps also capture
animals that encounter the drift fence between two traps, move along the fence and then fall into
the first open trap that they encounter. At the scale of the pond as analyzed in the model, the
straight-line distance assumption treats salamanders as if they immediately die once they
encounter the developed areas. This may be the case for some development projects, but barriers
can be built to prevent salamanders from entering developed areas. The Phase II landfill project
proposes to create such a barrier around the landfill to prevent CTS from moving onto the
landfill.
More importantly, the model’s barrier assumptions fail to recognize the value of mitigation lands
in the shadowed areas to CTS (see Figures 5 and 6). As an alternative to the straight-line
assumption, the model could allow weighting in such a way to diminish the mitigation value of
the lands that do not lie in a straight line from the ponds. Land that can be reached by making a
less than 90-degree change in direction could be assigned a lower mitigation value than land
accessible without change of direction. In GIS, a “cost distance,” instead of a Euclidean distance
function, could be incorporated in the GIS analyses to assess the added distance required to move
around the edge of a barrier. Of course, there are practical limits to the degree of realism (and
therefore complexity) that can be incorporated into models; however, the straight line constraint
and scale at which the analysis is conducted as used by the model’s authors undervalues the
mitigation lands significantly and therefore is an inadequate tool for valuing mitigation lands
directly.
4.3

ADOPTED CONSERVATION PLANS

4.3.1

Santa Rosa Plain Conservation Strategy

As noted previously, one of the few published mitigation guidelines for CTS are for the
endangered Sonoma County DPS (U.S. Fish and Wildlife Service, 2005b). Applying the terms of
the Conservation Strategy (U.S. Fish and Wildlife Service, 2005b) and Programmatic Biological
Opinion (U.S. Fish and Wildlife Service, 2007) to the Phase II project, the mitigation
requirement would be approximately 378 acres. This is far less than the mitigation proposed in
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either the original MMP or revised mitigation proposal, Sections 1.4.1 and 1.4.2, respectively.
On an upland acreage basis, the original mitigation plan would result in preservation of 1.4 times
the acreage required under the Santa Rosa Plain Conservation Strategy and the revised mitigation
proposal that includes the additional upland acreage on the southeastern portion of the Griffith
Ranch results in 1.5 times the preserved uplands required under the Santa Rosa Plain
Conservation Strategy and Programmatic Biological Opinion. We acknowledge that the Santa
Rosa Plain Conservation Strategy and Programmatic Biological Opinion are part of a
comprehensive, regional plan that has been developed to identify and eventually secure sufficient
lands on the Plain to preserve and eventually recover the CTS population on the Santa Rosa
Plain; however, on a project by project basis, applicants are not required to mitigate at ratios
above 3:1 for impacts to this endangered population’s habitat. Including both aquatic and upland
habitats, the revised PHLF mitigation proposal results in 1.7 times the gross acreage required
under the Santa Rosa Plain Conservation Strategy and the Programmatic Biological Opinion, and
the parcels are all within movement distance of CTS from known breeding ponds.
4.3.2

East Contra Costa County Habitat Conservation Plan and Other Plans

As the most recently adopted regional habitat conservation plan in Northern California, the ECC
HCP sets precedence for all subsequent regional plans in the area. The time and level of effort
that goes into the plans from diverse stakeholders including federal and state agencies, cities,
counties, and private landowners, ensure that the strategies and requirements adopted in the plans
will form the basis for evaluation of all other such projects whether they are in the plans or not.
The revised mitigation proposal put forth by PHLF is consistent with the requirements of the
ECC HCP and exceeds the straight developer contribution by 0.4:1. The revised proposal results
in a mitigation ratio for tiger salamander upland habitat at about 3.4:1 which falls well into the
mitigation requirements of the ECC HCP for a project that would have to “buy-into” the reserve
fund. The PHLF mitigation plan therefore is consistent with the mitigation standards that the
agencies are employing in cases where breeding and upland habitat for tiger salamanders is being
lost.
Not only does the proposed mitigation meet the standards being used by the agencies that have
responsibility for the conservation of this species, but the mitigation proposal also almost
completely compensates for the impact to CTS habitat using the more rigorous model developed
by Shaffer and Searcy.
4.4

OTHER CONSIDERATIONS

4.4.1

Peer Review of Model

We have worked through the implementation of this model and have found a number of
assumptions that bias results and undervalue proposed mitigation lands. We consider this critical
review of the model and its implications an essential part of model development, particularly if it
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is proposed to the USFWS for direct calculation of mitigation requirements. However, this
review primarily focuses on some of the basic biological assumptions and does not focus on the
correctness or appropriateness of the parameter values or model functions used. Such a review
would best be conducted in the peer-reviewed literature.
Prior to applying the preliminary model to actual regulatory management decisions and the
calculation of project impacts and mitigation credits, it should be fully peer reviewed and
verified including the basis for the functions used to determine the habitat value of lands around
the ponds. We did not check the validity of these values but implemented them in GIS as
presented. Given that these values were derived from a unique study area, Jepson Prairie, a
relatively flat area with little topographic relief dominated by a large playa pool, additional
confirmation of the values for CTS populations that inhabit hilly areas and breed in stock ponds
should also be made. Some of the salamanders observed in a long term study in the Pittsburg
area (Contra Costa County) made much longer movements than those reported for Jepson Prairie
(Orloff, 2007) and the applicability of the functions used in the model may need adjusting to
account for these differences in terrain and type of breeding sites. A thorough review of the
model would help to refine the model and confirm its general applicability to all CTS
populations.
In spite of its shortcomings and the need for additional development to incorporate a variety of
CTS habitats, the model is a useful tool to estimate impacts and investigate mitigation proposals.
The final determination of mitigation requirements, however, should not be based solely on
model analyses but instead should be determined by a full consideration of the mitigation
proposal by the responsible resource agencies. These decisions cannot be solely focused on a
single species and must, under state and federal law and regulation, consider the consequences of
these actions on other protected species and habitats as well as land use and protection policies.
4.4.2

Mitigation Ratios

Shaffer and Searcy state that their calculations are for a 1:1 compensation for lost habitat value
(i.e., full compensation), and that the actual mitigation should be multiplied by 2 or 3 times. The
rationale for typical mitigation ratios or multipliers used by regulatory agencies (i.e., 2:1 or 3:1)
are also founded on the assumption of full compensation – the ability to increase the value of a
specified piece of land through preservation and management actions to replace lost habitat
values or populations of target species. Therefore, we assert that the appropriate use of the
model is to estimate how well a mitigation proposal compensates for the lost habitat value and
then compare that with established mitigation ratios for the gross acreage lost.
In the current case, nearly full compensation is achieved under the revised mitigation proposal
when the value of the mitigation ponds are included in the model calculations and results in a
gross acreage mitigation ratio of about 3.8:1 (mitigated:impacted habitats). Under the landscape
analysis with mitigation ponds included in the calculations, both the original MMP and revised
mitigation proposal more than fully compensate for the impacts of the Phase II expansion
resulting in a surplus of credits. The overall mitigation ratio (3.8:1 [mitigated:impacted
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habitats]) does not change under the landscape analysis because only onsite, preserved lands are
included in the calculation of the ratio.
The USFWS typically has required a 3:1 ratio for impacts to CTS habitat. Projects where this 3:1
ratio have been applied include the Freeport Regional Water Projects, PG&E Gas Line Repair in
Solano County, and PG&E Tri Valley Capacity Increase Project in Alameda County (Jones &
Stokes, 2005). The revised mitigation proposal would exceed this by 0.7. Although 3:1 is
typical as a mitigation ratio for project involving CTS, other projects have had lower mitigation
ratios applied to them. Mitigation for the Vista Del Mar project in Pittsburg, Contra Costa
County, included 404 acres of upland habitat mitigation for impacts to 202 acres of CTS upland
habitat (2:1) (U.S. Fish and Wildlife Service, 2005a). The lower mitigation requirement for
impacts to CTS habitat at the Vista Del Mar project site reflects the fact that CTS had not been
observed on the site since about 2000. Also, the dam of the stock pond had been breached
leaving no suitable breeding habitat on the site.
If we followed Shaffer and Searcy’s suggestion and multiplied the mitigation values by 2 or 3 to
one, mitigation for impacts near the pond would be up to 18:1. This is because the curve in
Figure 4-1 in Airola et al. (2007) (also shown in Appendix A) has a mitigation ratio of 6:1 at the
pond shoreline.
The model is particularly sensitive to pond placement in assessing the value of mitigation lands.
Use of the model to directly assess mitigation requirements could conceivably result in situations
where a minimum size area could be created based on optimal distance between created or
preserved pools. In other words, the model could be manipulated to result in a smaller mitigation
ratio than would be required under a straight ratio using gross acreages. By using the model as a
tool to help design mitigation and evaluate its effectiveness, the model can be used to estimate if
the habitat value is compensated and then the actual habitat mitigation acreage ratios can be
negotiated with the agencies.
4.4.3

Applicability of Model to Other Projects

The goal of the model that Shaffer and Searcy present in the scientific review panel report is to
provide a new biologically based evaluation of whether or not the proposed mitigation is
sufficient to offset the proposed losses of habitat to CTS. They also argue that the model
provides a strategy that uses the same mitigation index for both lands that will be lost and lands
that will be gained through mitigation and that this allows for an evaluation of the gains and
losses of each parcel in an unbiased, biologically meaningful way. However, as we have shown,
the model results are extremely sensitive to the basic model assumptions, which are determined
based partially on the authors’ biased assumptions of the system.
In addition, it would be difficult to apply the model to every project that would potentially
impact CTS habitat. For a project like the Potrero Hills Landfill Phase II expansion project, this
type of analysis was possible because the applicant has proposed onsite mitigation in order to
provide the greatest benefit of the proposed mitigation to the population of salamanders being
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impacted. However, not all projects will be amenable to such analysis. In particular, projects
that choose to mitigate the impact to CTS through the purchase of credits in a mitigation bank,
cannot be subjected to an analysis such as was conducted for the Potrero Hills Landfill
expansion.
Credits in a mitigation bank whether they are for CTS, Contra Costa goldfield, vernal pool
crustaceans, or other species are pre-determined as part of the bank approval process. Unless the
bank was subjected to the model analysis as part of the bank approval process, it would be
difficult if not impossible to equitably establish the value of credits available for CTS mitigation
in banks where credits have already been sold. In addition, as the model is highly dependent on
the distribution of breeding ponds, there would be no equivalency of credits between banks and
the number of credits an applicant would have to purchase would be dependent on the bank from
which they purchased their credits. If a bank had ponds spaced close together, fewer credits
would be required than at a bank whose ponds were spaced farther apart (but still within
movement distances for CTS).
If the model cannot be applied to all projects and all mitigation proposals, then its utility to
directly determine mitigation requirements is limited to those projects that have onsite mitigation
and potentially establishes a complicated system where mitigation requirements vary depending
on where and how the mitigation is accomplished. Some projects would be subject to the acre
for acre analysis, while others may not. In order to avoid such a scenario, the model should be
considered one of a variety of tools that may be used to determine mitigation requirements.
4.5

MISCELLANEOUS RECOMMENDATIONS

Unrelated to the model analysis, Shaffer and Searcy have made a number of recommendations
regarding mitigation for the proposed project. For completeness, we take this opportunity to
respond to these recommendations.
4.5.1

Barn Near Pond 5

We have recommended that the decrepit barn near Pond 5 remain untouched and that its
structural elements be allowed to continue to collapse. This recommendation carries no
additional commitment or benefit other than leaving the structure in place. No mitigation credit
has been attributed to this recommendation. It has been our observation over the past 9 years
that the barn and the boards that are strewn around the barn are used regularly each year for 3-4
months during which time adult and subadult CTS can readily be found under the boards.
Whether these cover boards provide significant benefit to CTS migrating to or from the pond has
not been established, but their use is not a rare event as the review authors contend. Leaving the
boards and barn onsite does not minimize any mitigation requirement nor change the analysis of
impacts. In fact, removal of the barn and boards during the winter or spring would likely result
in mortality to salamanders that regularly use the boards and barn for cover. We therefore
recommend that the barn be left alone.
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4.5.2

Relocating the Landfill

The reviewers have also recommended that a way to avoid or minimize impacts to the CTS
population would be to move the Phase II landfill to another parcel. This option has been
investigated by the landfill and has been rejected for operational and economic reasons (The
reader is referred to the Clean Water Act § 404(B)(1) Alternatives Analysis for a discussion of
the economic justification for the siting of the Phase II expansion area (LSA and ESP, 2006b)).
In order to operate a commercially viable landfill, the Company must have future capacity that is
only met by the proposed project. In addition, within the Potrero Hills area, Highway 12 is
designated as a Scenic Highway by the State. This designation protects the scenic corridor from
encroachment of incompatible land uses, such as the landfill, from occurring within direct sight
of the highway.
From a biological standpoint, relocating the landfill expansion to other parcels owned by the
landfill would also impact CTS as well as other threatened and endangered species populations.
Shaffer and Searcy recommended relocating the landfill to a “less central site that eliminates
fewer currently occupied ponds.” The least central of the Company-owned lands is the
Director’s Guild parcel located north of the Potrero Hills. If the Phase II landfill were placed on
the Director’s Guild parcel, such a placement would arguably minimize the impacts to CTS (the
site is still within movement distance of one confirmed CTS breeding pond (Pond 1) and closer
still to a second potential breeding pond located on the property directly south of the Director’s
Guild parcel), but would most certainly impact jurisdictional wetlands habitats and other
endangered species and their habitat resulting in highly significant impacts to those species.
Three, federally listed species, vernal pool tadpole shrimp, Conservancy fairy shrimp, and Contra
Costa goldfields are documented to occur on the Director’s Guild parcel and the parcel lies
within the designated critical habitat for all three species.
Additional considerations in siting the landfill on the Director’s Guild parcel include both
regulatory and engineering considerations. There are over 60 acres of jurisdictional wetlands on
the Director’s Guild parcel, and placement of fill within those areas would be subject to
jurisdiction under the federal Clean Water Act. As other Company-owned parcels, including the
Phase II expansion area, would impact significantly less jurisdictional area, it is unlikely that the
Director’s Guild parcel could be permitted due to its large impact on jurisdictional wetlands (The
reader is referred to the Clean Water Act § 404(B)(1) Alternatives Analysis for a discussion of
the justification for the siting of the Phase II expansion area (LSA and ESP, 2006b)). From an
engineering perspective, the high ground water levels on the Director’s Guild parcel make it
doubtful that a landfill can be successfully engineered and constructed at this location within the
California disposal site regulatory climate. In addition, there would be no liner or cover soil
available on the site, which is a major factor in the selection of a feasible landfill. Given these
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various considerations, PHLF determined that the most viable location for the Phase II landfill is
in the Potrero Hills Valley7.
4.5.3

Rodent Control

The review authors have recommended that rodent control be eliminated on the mitigation lands.
This is consistent with the MMP (MMP Section 7.1.3).
4.5.4

Monitoring

We agree with the reviewers’ recommendation that monitoring is an essential part of the
mitigation program. The monitoring schedules will be determined in consultation with the
various permitting agencies to monitor performance criteria for the various resources.
Monitoring will occur throughout the life of the project and beyond and will be paid for through
the endowment provided by the Company.
4.5.5

Salamander Barrier

The review authors’ recommendations for the design of the salamander barrier are noted and will
be considered in the design of the barrier fence. The final design will be submitted for approval
to the USFWS.

7

It should also be noted that when planning for the landfill expansion began, the Director’s Guild parcel
was not owned by the landfill and therefore not considered. The parcel was later purchased for its
exceptional biological resource and conservation value and incorporated into the mitigation plan.
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5.0 CONCLUSIONS

The Shaffer and Searcy model is a still developing tool for evaluating certain types of projects
where CTS habitat is impacted; however, the model cannot be considered a universal tool to
directly assess mitigation requirements for impacts to CTS habitat. The model should be peer
reviewed to ensure that the values used to calculate the mitigation curves are correct and
additional field data from sites throughout the species range where the primary breeding habitat
is composed of stock ponds rather than natural vernal pools should be incorporated into the
model to ensure its broad applicability to the variety of habitats that CTS inhabit. In its current
usage by the model authors, the model creates an overly simplified situation that undervalues
mitigation lands for CTS and could have unintended consequences that would negatively impact
CTS populations.
In spite of the fact that the model has yet to be fully developed, application of this early version
of the model to the Phase II expansion project does provide insight into the proposed mitigation,
particularly when the assumptions are modified to examine their effects on the model results.
For example:
•

Created ponds are an essential component of the mitigation plan. Inclusion of the
created ponds in the calculation of mitigation credits results in significant value to
CTS habitat. In fact, analysis of the Company’s revised mitigation proposal shows
that the habitat value lost due to the Phase II expansion is almost completely
compensated under this plan. Creating mitigation ponds for CTS is not an
experimental mitigation method; therefore, modifications to this assumption are
viewed as appropriate. Constructed pools must have adequate hydroperiod and a
sufficient watershed to support the ponds, which hydrologic analysis of the PHLF
MMP shows is sufficient.

•

Neither the impacts to upland habitat, nor the value of mitigation lands to offsite
ponds is evaluated in the model developed by Shaffer and Searcy. By modifying the
scale at which the model is applied, the value of the mitigation lands to CTS that may
breed in offsite ponds can be examined. Analysis of the mitigation lands at the
landscape level show that the value to CTS that breed in offsite ponds is considerable,
reducing the Phase II project habitat value deficit by about 48 percent. If the model is
used to determine mitigation directly, as proposed by Shaffer and Searcy, it
undervalues the lands on a landscape level. Undervaluing of the mitigation lands at
the landscape level could also have the unintended consequence of giving no credit to
a portion of a parcel that only has value to an offsite pond. These areas could be
mistakenly interpreted as being available for development, when they actually have
high habitat value for offsite ponds.
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•

When the proposed mitigation for the Phase II expansion area is analyzed on a
landscape level and the additional habitat value generated by mitigation ponds also is
included in the analysis, both the original and revised mitigation proposals more than
fully compensate for impacts from the proposed Phase II expansion.

The revised mitigation proposal would have the following components:
•

Preservation of upland habitat totaling 565.29 acres on the Southern Hills, Pond 5
Buffer, Griffith Ranch, and Director’s Guild parcels,

•

Preservation of 0.79 acres of existing CTS breeding pond and 8.83 acres of potential
breeding pond habitat on the Southern Hills, Pond 5 Buffer, and Director’s Guild
parcels (9.62 acres total),

•

Creation of an additional 1.08 acres of breeding pond the Southern Hills (1 pond) and
Griffith Ranch (2 ponds) sites, and restoration of 0.42 acre of potential breeding pond
in the playa pool on Director’s Guild,

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel,

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel,

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

On a gross acreage basis, the revised PHLF mitigation represents a 3.8: 1 mitigation ratio
(upland and wetland acreage combined). This ratio meets and exceeds the mitigation
requirements for other projects where the USFWS have applied a 3:1 ratio. In comparison, the
revised PHLF mitigation proposal provides 1.5 times greater upland habitat mitigation, on an
acreage basis, than what would be required for the Sonoma County DPS under the Santa Rosa
Plain Conservation Strategy (U.S. Fish and Wildlife Service, 2005b) and Programmatic
Biological Opinion (U.S. Fish and Wildlife Service, 2007) and well within the range of
mitigation required by developers under the ECC HCP. Furthermore, the PHLF mitigation
proposal results in a mitigation ratio that is 0.4:1 greater for impacts to tiger salamander upland
habitat than required in the other conservation plans such as those adopted in East Contra Costa
County and San Joaquin County.
Considering that under the model analysis, the revised mitigation proposal nearly fully
compensates for the impacts from the Phase II expansion project, and meets the standards for
mitigation currently being used by the resources agencies, the revised PHLF mitigation proposal
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should be considered appropriate and adequate mitigation for the Phase II impact. Further
justification for accepting the proposed mitigation as sufficient for the Phase II impact comes
from the combined landscape model analysis including mitigation (created) ponds. When the
costs and benefits of the proposed project is considered on the landscape level, the level at which
CTS experience the habitat, according to the model, both the original MMP and revised
mitigation proposal more than fully compensate for impacts from the proposed Phase II
expansion.
Multipliers of the model values, as recommended by the model authors, would result in a far
greater mitigation ratio being applied to this project than has been approved for any other project.
The multipliers are already included in the model; therefore no additional multiplier should be
required.
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APPENDIX A
METHODOLOGY FOR CALCULATING THE DISTANCE CURVE OF
PROPOSED MITIGATION RATIOS
Figure 4-1 from Chapter 4 of Airola et al. (2007)
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Salamanders captured per drift fence
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Figure 4-1. Methodology for Calculating the Distance Curve of Proposed Mitigation Ratios. Calculations are
based upon the density distributions of the three age classes (metamorphs, juveniles, and adults) captured at Olcott
Lake, Solano County during the 2005–2006 wet season (top panel). These density distributions were then weighted
by multiplying them by their relative probabilities of reaching maturity (i.e., metamorph = 0.08, juvenile = 0.37,
adult = 1.0) and added them together to give the density distribution of reproductive value (middle panel). This
density distribution shows the relative value of land at different distances from the shoreline in contributing to
maintenance of the salamander population. A curve of mitigation ratios (bottom panel) was generated with the same
shape as the density distribution of reproductive value, so that land at various distances from the shoreline of a
breeding pond have the same relative values as mitigation habitat for a salamander population. The magnitude of
this curve is such that if one had to mitigate for all of the land within 1 mile (1.6 km) of a breeding pond, it would
require the same amount of land as would be required with a 1:1 mitigation ratio applied to all lands within 1 mile of
a breeding pond. (Figure taken from Chapter 4 of Airola et al. [2007])
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Acronym

Definition

BCDC

Bay Conservation and Development Commission

CDFG

California Department of Fish and Game

Corps (of Engineers)

U.S. Army Corps of Engineers

CTS

California tiger salamander

DPS

Distinct Population Segment

ECC HCP

East Contra Costa County Habitat Conservation Plan

ESP

Environmental Stewardship and Planning, Inc.

GIS

Geographic Information System

GMP

Grassland Management Plan

GR1

Griffith Ranch Pond 1

GR2

Griffith Ranch Pond 2

HCP

Habitat Conservation Plan

LSA

LSA Associates, Inc.

MMP

Mitigation and Monitoring Plan

PHLF

Potrero Hills Landfill

USFWS

U.S. Fish and Wildlife Service
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1.0 INTRODUCTION

As part of the Bay Conservation and Development Commission’s (BCDC) review of the marsh
development permit for the Phase II Potrero Hills Landfill expansion, an independent review was
conducted by a panel of scientists of the biological resource impacts and mitigation for the
proposed project (Airola et al., 2007). Chapter 5 of the review document provides the results of
an analysis, conducted by w. David Shuford, Senior Biologist with PRBO Conservation Science
in Petaluma, CA. The review focused on impacts to birds and their habitats on the Phase II
landfill and value of the mitigation lands to compensate for those impacts. He also assessed the
potential indirect impacts to birds on and in the vicinity of the landfill from subsidized predators
(i.e., American crows [Corvus brachyrhynchos] and common ravens [Corvus corax]).
In preparing his report, Mr. Shuford visited the Phase II expansion area and mitigation properties
for three and one half days between late May and mid-July 2006.
1.1

PROJECT BACKGROUND

Figure 1 shows the layout of the Phase I (current) landfill, footprint of the proposed Phase II
landfill, and proposed mitigation lands. The proposed landfill expansion will result in the
conversion of 167.63 acres1 of primarily non-native grassland which includes the filling of
approximately 2.42 acres of Section 404 jurisdictional wetlands and other waters of the U.S.,
0.076 acre of isolated waters of the State, and 0.61 acre of pond habitat.
Within the landfill-owned parcels in the Potrero Hills, there are seven man-made ponds, six of
which are documented CTS breeding ponds (Ponds 1-5, and 7). Ponds 1 and 4 are located within
the footprint of the proposed Phase II landfill, Pond 5 is located on an eastward extension of the
Phase II parcel designated as the Pond 5 Buffer Area, Pond 7 is located on the Southern Hills
parcel, and Ponds 2, 3, and 6 are located on the Eastern Valley area of the Hillbourne Ranch
Parcel (Figure 1). The loss of Ponds 1 and 4 will be mitigated as part of the project. Ponds 5 and
7 will be preserved on mitigation lands (i.e., Pond 5 Buffer area and Southern Hills parcels) as
part of the project. All mitigation lands proposed as part of the project will be managed for the
benefit of wildlife and plant habitat in perpetuity through a conservation easement and will have
a management endowment. Ponds 2, 3, and 6 (also CTS breeding sites) located in the Eastern
Valley, will not be impacted by the proposed project with the land continuing to be used as
grazing land. However, neither a conservation easement nor a management endowment is
proposed for the Eastern Valley.
1

The size and configuration of the Phase II landfill has changed since the preparation of BCDC’s Final
Scientific Review Report. In the Final Scientific Review Report, the landfill footprint and adjacent
impacted area was designed to be 178.34 acres; however, the current design will only result in the
conversion of 167.63 acres.
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In addition to the Southern Hills parcel and Pond 5 Buffer Area, the Director’s Guild parcel and
some of the Griffith Ranch parcel (Figure 1) will be preserved as plant and wildlife habitat
through conservation easements. Approximately 4.07 acres of seasonal wetland and a 0.35 acre
CTS breeding pond were originally proposed for construction on the Griffith Ranch parcel. In
the original mitigation and monitoring plan (MMP) (LSA and ESP, 2006), only the northern
portion of Griffith Ranch was proposed for inclusion in the mitigation for the Phase II landfill
expansion. The southern half of the parcel was to be left undeveloped except for the construction
of a small power plant and sedimentation basin, and was not included in the mitigation lands.
With the relocation of the power plant to a site within the existing Phase I landfill footprint and
removal of the sedimentation basin from the Griffith Ranch parcel, more of the Griffith Ranch
parcel is now proposed for preservation as mitigation land. As part of the increased mitigation
on the Griffith Ranch parcel, an additional 0.35 acre CTS breeding pond is now proposed at the
location of the former power plant site in the southern portion of the parcel, approximately
1,100 feet northeast of Pond 1. This pond is in addition to the seasonal wetland complex and
CTS breeding pond proposed in the original MMP.
A large playa pool is located on the Director’s Guild site. As part of the mitigation, the playa
pool outlet pond would be modified to prevent fish that move up the drainage channel from Hill
Slough from entering the playa pool complex. The playa pool complex begins on the Director’s
Guild site and continues to the east on parcels not owned by the landfill. The playa pool
provides habitat for a variety of birds including killdeer (Charadrius vociferous), black-necked
stilts (Himantopus mexicanus), American avocets (Recurvirostra americana), red-winged
blackbirds (Agelaius phoeniceus), and numerous others. The larger playa pool to the east of the
Director’s Guild attracts hundreds of gulls throughout the winter and spring.
Portions of the Potrero Hills Landfill Phase II expansion area and proposed mitigation areas are
designated as critical habitat for four species: vernal pool tadpole shrimp (Lepidurus packardi),
vernal pool fairy shrimp (Branchinecta lynchi), Conservancy fairy shrimp (Branchinecta
conservatio), and Contra Costa goldfields (Lasthenia conjugens). Designated critical habitat for
vernal pool tadpole shrimp and vernal pool fairy shrimp encompasses the entire Potrero Hills.
Neither of these vernal pool crustaceans occur on the proposed Phase II expansion site as
determined through protocol-level surveys, although both species are known from areas north of
the Potrero Hills, in particular on the Director’s Guild parcel (vernal pool tadpole shrimp) and
the Potrero Hills Lane mitigation site (vernal pool fairy shrimp). Critical habitat for Contra Costa
goldfields and Conservancy fairy shrimp also includes portions of the Griffith Ranch and the
Director’s Guild parcel. Conservancy fairy shrimp and Contra Costa goldfields occur on the
Director’s Guild parcel.
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1.2

ORIGINAL MITIGATION PROPOSAL (MMP)

The original mitigation proposal described in the original mitigation and monitoring plan (MMP)
for the project (LSA and ESP, 2006) and analyzed by the scientific review panel included the
following mitigation components:
•

Preservation of upland habitat totaling 517.08 acres on the Southern Hills parcel,
Pond 5 Buffer, Griffith Ranch and Director’s Guild parcels;

•

Preservation of 0.79 acre of existing California tiger salamander (CTS) breeding
habitat and 8.83 acres of potential CTS breeding habitat on the Southern Hills parcel,
Pond 5 Buffer, and Director’s Guild parcel (9.62 acres total);

•

Creation of an additional 0.73 acre of CT S breeding habitat on the Southern Hills (1
pond) and Griffith Ranch (1 pond) parcels, and restoration of 0.42 acre of potential
CTS breeding habitat in the playa pool on the Director’s Guild parcel;

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel;

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel;

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and;

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

Table A summarizes the total area of upland and aquatic mitigation by parcel as outlined in the
original MMP.
Table A: Mitigation Acreage and Type by Parcel – Original MMP Version
CTS
Upland Habitat
Preserve
Southern Hills

CTS
Pond Habitat
Preserve

Seasonal
Wetlands

Create Preserve

Create

Waters
of the U.S.
Preserve

Create

Total
(acres)

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

Pond 5
Buffer Area

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

Griffith Ranch

57.85

0.00

0.38

0.27

4.07

0.00

1.03

63.60

Director’s
Guild

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

517.08

9.62

1.15

58.62

4.07

1.86

1.80

594.20

2.1:1

15.8:1

1.9:1

2.0:1

4.2:1

4.1:1

Total
Mitigation
Ratio*

28.5:1

* preserved/created:impacted
Total Impact Area = 244.93 acres, Wetland Impact area = 2.42 acres, Pond Impact Area = 0.61 acres (Ponds 1 and 4),
Upland Impact Area = 241.9 acres
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1.3

REVISED MITIGATION PROPOSAL

With the changes that the PHLF has made to the location of the power plant and sedimentation
basin on Griffith Ranch (i.e., the proposed relocation of a landfill gas-powered electrical
generation facility and sedimentation basin from the Griffith Ranch to the existing and proposed
landfill areas), additional areas will be incorporated into the mitigation lands for this project,
namely additional upland habitat in the southeastern portion of the Griffith Ranch parcel and
creation of an additional CTS breeding pond at the former power plant site. The revised project
description and mitigation plan will be detailed in a revised mitigation and monitoring plan (to
be developed in response with PHLF’s formal consultation with USFWS). This revised plan has
not been reviewed by the scientific review panel. Based on this revised project description and
mitigation plan, the mitigation components would be as follows:
•

Preservation of upland habitat totaling 565.29 acres on the Southern Hills, Pond 5
Buffer, Griffith Ranch, and Director’s Guild parcels,

•

Preservation of 0.79 acres of existing CTS breeding pond and 8.83 acres of potential
breeding pond habitat on the Southern Hills, Pond 5 Buffer, and Director’s Guild
parcels (9.62 acres total),

•

Creation of an additional 1.08 acres of breeding pond the Southern Hills (1 pond) and
Griffith Ranch (2 ponds) sites, and restoration of 0.42 acre of potential breeding pond
in the playa pool on Director’s Guild,

•

Preservation of 5.52 acres of seasonal wetland on the Southern Hills and Griffith
Ranch parcels, and 53.10 acres on the Director’s Guild parcel,

•

Creation of 4.07 acres of seasonal wetlands on the Griffith Ranch parcel,

•

Preservation of 1.86 acres of waters of the U.S. on the Southern Hills and Director’s
Guild parcels, and

•

Creation of 1.80 acres of waters of the U.S. on the Griffith Ranch and Director’s
Guild parcels.

Table B summarizes the total area of upland and aquatic mitigation by parcel for the revised
mitigation plan.
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Table B: Revised Mitigation Acreage and Type by Parcel – Increased Griffith Ranch Plan
(Highlighted cells reflect changes from the values in Table A)
CTS
Upland Habitat

Southern Hills
Pond 5
Buffer Area
Griffith Ranch
Director’s Guild
Total
Mitigation
Ratio*

CTS
Pond Habitat
Create

Seasonal
Wetlands

Preserve

421.11

0.34

0.35

5.25

0.00

1.65

0.00

428.70

17.65

0.45

0.00

0.00

0.00

0.00

0.00

18.10

106.06

0.00

0.73

0.27

4.07

0.00

1.03

112.16

20.47

8.83

0.42

53.10

0.00

0.21

0.77

83.80

565.29

9.62

1.50

58.62

4.07

1.86

1.80

642.76

3.4:1

15.8:1

4.2:1

4.1:1

28.5:1

Create

2.0:1

Preserve

Total
(acres)

Preserve

2.5:1

Preserve

Waters
of the U.S.
Create

* preserved/created:impacted
Total Impact Area = 167.63 acres, Wetland Impact area = 2.42 acres, Pond Impact Area = 0.61 acres (Ponds 1 and 4),
Upland Impact Area = 164.60 acres
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2.0 METHODS

Comments and recommendations regarding issues related to birds on the Phase II expansion
parcel and mitigation sites were reviewed by Timothy Lacy, Wildlife Biologist, at LSA
Associates, Inc. (LSA). The comments as outlined by Mr. Shuford were summarized and
responses to each recommendation or issue were prepared by reviewing documents and other
pertinent information, including personal field notes as well as those compiled by other LSA
biologists. Mr. Lacy is the lead wildlife biologist and project manager for LSA on the Potrero
Hills Landfill expansion project and has been conducting surveys and providing consulting
services on various landfill parcels since 1995. He is extremely familiar with the habitats and
species on the Phase II expansion and mitigation parcels.
Richard Nichols also reviewed comments in Chapter 5 of the scientific review panel report
(Airola et al., 2007), particularly those comments that overlapped with the grazing issues. Mr.
Nichols is licensed by the State Board of Forestry as Certified Rangeland Manager #45 and
developed the grassland management plan for the mitigation parcels (LSA, 2007).
LSA wildlife biologists Steve Foreman, Eric Lichtwardt, Matt Ricketts, and Rebecca Doubledee
have also conducted numerous surveys on the PHLF parcels and contributed information to this
report based on their own field observations.

5-9

This page left blank.

Chapter 5— Birds

3.0 RESPONSES

3.1

IMPACT EVALUATION

3.1.1

Overview of Potentially Affected Species

Issue - Impacts to Special-status Species. The reviewer provided a list of special-status birds
that potentially occur on the Phase II expansion site and/or mitigation parcels and listed his
concerns for these species from the proposed project. The reviewer also lists five species for
which no habitat occurs on the Phase II parcel or mitigation sites, yet which he believes could be
affected by the landfill activities.
Response. This section responds to the issues raised by the reviewer by species. A list of
species observed during bird surveys conducted in 2006 is included as the Appendix.
White-tailed Kite: Grasslands will be managed for wildlife and plant habitat values. In
particular, heavy grazing that currently occurs on the site will be managed and timed to
allow for residual vegetation on the mitigation lands each year (LSA, 2007). In addition,
the large wet meadow on the Southern Hills will be fenced to control grazing, thereby
increasing green grass, cover, and habitat for voles and other small mammals.
Northern Harrier: We agree with the reviewer that the regular presence of northern
harriers indicates that they nest in the vicinity, however, no nests have ever been found
on the Phase II parcel. It appears more likely that this species nest on the parcels around
the valley or elsewhere in the hills. The GMP (LSA, 2007) proposes fencing swales and
seeps as recommended by the reviewer.
Swainson’s Hawk: We agree with the reviewer. During 2006, biologists conducted
eight one-day surveys from February to June. No Swainson’s hawks were observed
during any of those surveys. Within Solano County, Swainson’s hawk is known
primarily from the northern part of the County with only a few records from the southern
portion of the County. Records of Swainson’s hawk occurrences have been mapped for
the Solano County Habitat Conservation Plan showing the distribution in the County
(Figure 4-27, (Solano County Water Agency, 2007)). Given that this species is wide
ranging in their foraging, they may occasionally occur in the vicinity of the Potrero Hills,
but they do not appear to use this area regularly or nest in this area and are not expected
to be impacted by the proposed Phase II expansion project.
Golden Eagle: Golden eagles have nested offsite in trees located south of the Phase I
landfill and west of the Southern Hills parcel. Since this land is not owned by the
landfill, access to the nest site has not been possible, but biologists did observe golden
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eagles in this area from vantage points on the landfill properties. We agree with the
assessment that the Phase II expansion will result in the loss of some habitat for these
eagles; however, this represents only a small portion of the grasslands in the hills. In
addition, preservation and management of the mitigation parcels, particularly the absence
of ground squirrel control, is expected to provide additional habitat value for this species.
New power lines constructed in association with the new power plant or landfill
expansion will incorporate raptor-safe construction standards as recommended.
Peregrine Falcon: We agree with the reviewer’s assessment. This species has been
observed in the eucalyptus trees on Griffith Ranch during the winter of 2006, but does not
nest on the site or on the Phase II parcel. As the reviewer mentioned, large flocks of gulls
and waterbirds on the playa pools north of the Griffith Ranch parcel likely attract this
species to forage here. To minimize potential impacts to this species, to the maximum
extant practicable, the eucalyptus trees on Griffith Ranch will remain in place. If not
practical, additional trees may be planted on the Griffith Ranch parcel to provide
replacement habitat.
Prairie Falcon: We agree with the reviewer’s assessment.
Long-billed Curlew: Not all of the mitigation lands are dominated by hills and steep
slopes. The Northern Griffith Ranch parcel and the Director’s Guild parcels account for
approximately 145 acres of the approximately 643 acres proposed for mitigation. These
parcels are flat to mostly flat providing foraging habitat similar to the grasslands on the
Phase II expansion parcel. Long-billed curlews have been observed foraging on the
northern portion of the Griffith Ranch and adjacent properties.
Burrowing Owl: Burrowing owls are an infrequent visitor to the landfill parcels.
Although burrowing owls have been observed singly during the winter on the Southern
Hills parcel Phase II parcel, this species has not been observed to breed on or in the
vicinity of the proposed expansion parcel or mitigation parcels. Surveys for this species
were conducted in June 2006, and no burrowing owls were observed. By providing
preserved grassland areas in the Potrero Hills with a managed grazing regime and an
absence of ground squirrel control, in the future, burrowing owls may use this area more
frequently for either wintering or for breeding.
Short-eared Owl: We agree with the reviewer. Measures in the GMP (LSA, 2007) will
provide more suitable habitat conditions for this species on the mitigation sites,
particularly the Southern Hills parcel.
Loggerhead Shrike: The landfill will incorporate isolated trees and shrubs on the
planting on the mitigation parcels to provide nesting habitat for this species.
Grasshopper Sparrow: Although the reviewer lists this species as species of special
concern, it is not currently listed as such in the CNDDB (California Natural Diversity
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Data Base, 2007) or the most recent Special Animals List (California Department of Fish
and Game, 2006). This species was observed on the Southern Hills site during mid-June
2006 and may nest there. Preservation of the Southern Hills, Griffith Ranch, and
Director’s Guild sites will provide potential nesting habitat for this species.
Tricolored Blackbird: Tricolored blackbirds have been observed foraging in the
Potrero Hills Valley in the Pond 5 Buffer Area and on the recently covered face of the
Phase I landfill. This species does not breed on either the Phase II expansion parcel or
the proposed mitigation parcels. The fenced wet meadow on the Southern Hills may
provide suitable nesting habitat for this species and the preserved grasslands would
provide foraging habitat.
Species from Suisun Marsh that may be indirectly Affected by the Landfill
The reviewer proposes that five species, California Back Rail, California Clapper
Rail, Snowy Plover, California Least Tern, and Suisun Song Sparrow, may be
affected by the landfill activities by subsidizing predators of these species. We do not
dispute the fact that crows and ravens are predators of these species; however, there is no
evidence to suggest that the landfill activities at Potrero Hills Landfill are having
significant impacts to these species. But we also acknowledge that the lack of evidence
does not necessarily imply there is no impact. What we know is that both the snowy
plover and California least tern colonies were discovered during 2006, 20 years into the
operation of the Phase I landfill. The proposed landfill expansion also does not represent
a new use at this site, but instead a continuation of the existing use. Additionally, the
expansion is not expected to increase in the “working face” of the landfill, so whatever
level of support for crows and ravens may be provided by the landfill will not increase.
PHLF would be willing to investigate ways to minimize the subsidizing of the predator
populations, but does not believe that sufficient nexus exists to require mitigation for
impacts to these species.
3.1.2

Direct Project Effects

Issue – Habitat Loss. The reviewer’s concern is that the Phase II expansion will reduce nesting
and foraging habitat for a number of special-status species.
Response. The proposed Phase II expansion project will result in a loss of approximately
168 acres of grassland and associated wetlands that provide habitat for a number of special-status
species including loggerhead shrikes (foraging), golden eagles (foraging), long-billed curlews
(winter foraging), tricolored blackbirds (foraging), northern harrier (foraging), white-tailed kites
(foraging), and burrowing owls (wintering habitat). None of these species are listed as
threatened or endangered, but significant impacts to them warrant mitigation under CEQA.
PHLF proposes to provide approximately 643 acres of habitat that will be preserved, enhanced
and managed for wildlife and plant habitat values in perpetuity. An endowment will also be
provided for the long term management and monitoring of the mitigation lands. Currently, none
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of the mitigation or expansion lands are preserved or managed for wildlife habitat values, but
instead they are managed solely for their value as grazing lands. Preservation and enhancement
of these lands will benefit the suite of species that occur within the grassland habitats of the
Potrero Hills and ensure that the hills remain populated by these species.
Issue - Direct Mortality. The reviewer’s issue is that certain structures, such as the power lines,
and collisions from operation activities will cause direct mortality to several bird species,
particularly raptors and Loggerhead Shrikes.
Response. In order to minimize direct mortality to birds, raptor-safe construction standards will
be employed in the construction of the power lines on the site. Since the power plant and
sedimentation pond have been removed from the Griffith Ranch parcel, vehicle traffic in this
area is expected to be minimal and collisions between birds and cars will be avoided.
Issue - Impacts from Lighting for Night Operations. The reviewer is concerned that the
proposed increase in lighting for nighttime operation at the landfill could cause disorientation of
passerines attracted to the lights when descending to land after nocturnal migration and
disorientation of waterfowl or other waterbirds moving locally at night in winter, particularly
during foggy weather.
Response. Currently, the landfill operates between 4 AM and 1 AM. The proposed project
would increase the length of operations at the landfill from the current 21-hour per day schedule
to a 24-hour per day schedule Monday through Friday and a 20-hour per day schedule on
Saturday and Sunday beginning at 4 AM. This change will result in only 3 additional hours per
day that the landfill operates during the nighttime hours. Existing conditions at the landfill,
therefore, have the active face of the landfill artificially illuminated for about 5 to 9 hours per
night, depending on the season. The proposed project would increase the daily hours of artificial
night lighting by three hours each day, 5 days per week.
Numerous studies have documented a variety of effects of night lighting on wildlife, particularly
migrating birds (Gauthreaux and Besler, 2006). Although these effects are sometimes dramatic,
the effects appear to be most pronounced in situations where strong lights are projected skyward
(e.g., searchlights, ceilometers), where lights are mounted high on towers (e.g., broadcast,
communication, and transmission towers; lighthouses), or where tall buildings with many
windows are illuminated. Lights focused toward the ground minimize the effect on flying birds
and this is one method suggested as a way to minimize the effects of night lighting on wildlife
(Gauthreaux, Jr. and Besler, 2006). Lighting at the landfill is focused on the active landfill face
(at the ground) and not at the sky, thereby minimizing the potential effect of night lighting on
wildlife in the area. In addition, for the life of the landfill, the active face will be below the
southern ridgeline of the Potrero Hills, shielding the marsh from the light. As the landfill reaches
its maximum height, the lights on the face of the landfill will become more visible, but will still
be directed onto the landfill face and not into the marsh or sky.
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Night lighting is currently used in landfill operations which contributes to the horizon glow
effect that has been shown in some cases to affect migrating birds, particularly immature birds
(Gauthreaux, Jr. and Besler, 2006); however, the landfill contributes only a small portion to the
horizon glow in this region compared to the other light sources in the immediate vicinity. The
largest contributors to the glow are the urban developments of Fairfield and Suisun City. Street
lights and commercial centers in the cities are spread over many square miles and contribute the
overwhelming amount of light to the horizon glow. In close proximity to the landfill and the
marsh are Travis Air Force Base and the residential subdivision of Lawlor Ranch. Runways and
facilities at the Air Force base are brightly lit at all times of the night and street lights and
residential lighting shine all night long in the subdivision. Finally, State Highway 12, a major
east west route across the state and a locally important travel corridor, lies directly north of the
landfill. Cars passing along the highway further contribute to night lighting in the area and
cumulatively to the horizon glow around the Fairfield/ Suisun area.
Although it is not possible to predict the effects of the few hours of extra night lighting on birds
living in the vicinity of the landfill, it is unlikely that it will have significant changes on the
lighting conditions in the area, particularly, given the other sources of light that contribute to the
horizon glow in this region. In addition, employing measures to minimize glare offsite and
focusing lights only on the active face of the landfill are expected to further reduce the effects of
night lighting from the project. Accordingly, PHLF will shield lights so that they will shine only
on the active face of the landfill. The light stanchions will be the minimum height necessary to
illuminate the active face.
Issue - Impacts from Noise, Dust, or Vehicular Activity. It seems unlikely that noise, dust, or
movement of equipment on and around the working face of the landfill would cause a substantial
adverse impact on birds in the immediate vicinity. Noise in the immediate vicinity of the
working face of the landfill likely has a limited adverse impact on birds in the area.
Response. The landfill will employ dust control measures as required under their existing and
future permits. We agree with the reviewer that bird collisions in the immediate vicinity of the
working face of the Landfill will likely be minimal. Outside the Landfill, bird collisions would
not likely increase since there is no increase in truck traffic to and from the landfill. Highway 12
is the main east-west corridor for truck movement in the Delta and traffic volumes have steadily
increased between 1992 and 2007. Collisions from landfill related truck traffic will likely
compromise only a small portion of the total collisions that occur on the highway.
3.1.3

Indirect Project Effects

Issue - Impacts of Subsidized Predators. The reviewer is concerned that the Phase II landfill
expansion project will result in an increase in the number of American Crows and Common
Ravens – members of the family Corvidae (or corvids). Corvids are both known to be important
predators on threatened and endangered species in California, therefore; an expansion in their
populations would have adverse affects on native bird species around the landfill expansion area.
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Response. As previously discussed, we agree that crows and ravens are predators and in specific
instances can have significant effects on populations of rare species such as the least tern and
snowy plover; however, there is no current evidence to suggest that the landfill activities at
Potrero Hills Landfill are having significant impacts to these species. Both the snowy plover and
California least tern colonies mentioned as a concern by the reviewer (Airola et al., 2007) were
discovered during 2006, 20 years into the operation of the Phase I landfill.
Crows are widely distributed in Solano County and the populations are clearly supported by
development and irrigated agriculture. Raven nesting also appears to possibly be expanding into
the agricultural areas of the County, particularly along the major (230kv and 500kv) transmission
line corridors where ravens are taking advantage of nest sites on the larger transmission line
towers. With respect to the extensive amount of irrigated agriculture and development, the
contribution of the landfill to countywide populations of these two species is minimal.
The proposed landfill expansion also does not represent a new use at this site, but instead a
continuation of the existing use. Additionally, the expansion is not expected to increase the
“working face” of the landfill, so whatever level of support for crows and ravens may be
provided by the landfill will not increase. This working face of the landfill at any one point in
time, as identified by the landfill operations, is on the order 0.2 acres, a relatively small and
insignificant area in relation to other potential sources of corvid support in the region.
Issue - Cowbird Parasitism. The reviewer has concerns with the potential for increased
cowbird parasitism as a result of the Phase II expansion project.
Response. We agree with the reviewer that the extent and magnitude of cowbird parasitism
associated with or supported by the landfill is unknown. However, similar to the considerations
for corvid populations, the proposed landfill expansion does not seem likely to increase cowbird
populations. The proposed landfill expansion is a continuation of the existing use and will not
increase the size of the “working face” of the landfill.
3.1.4

Cumulative Effects

Issue. The Phase II expansion would contribute to the cumulative effects of habitat loss and
degradation from ongoing development in Solano County.
Response. The best available information on the cumulative effects of habitat loss and
degradation from ongoing development in Solano County comes from estimates in the Draft
Solano Habitat Conservation Plan (HCP). This plan only covers development activities within
the six of the seven major cities within the County, and does not include growth outside of the
urban limit lines; however, based on growth trends, it provides a relatively accurate estimate of
anticipated development for the County as a whole. Urban growth in Solano County has been
largely focused within the existing city boundaries. To preserve this pattern of growth and to
protect agricultural lands and open space, the County adopted the Orderly Growth Initiative as
part of the current Solano County General Plan. This Initiative prohibits re-zoning of land
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designated as agriculture, marsh, or watershed without a countywide special election and
approval by voters. While this current plan expires in 2009, the current direction of the revisions
to the County General Plan follow the basic tenants of the orderly growth initiative and focus
development within existing city-centered areas. Based on the Draft Solano HCP, the amount of
urban development in the six participating cities is anticipated to increase by 12,300 acres
(representing a 22 percent increase) within the next 20 to 25 years in order to meet projected
regional growth (Solano County Water Agency 2007). Based on these numbers, the Phase II
expansion represents approximately 1% of the cumulative habitat loss from projected
development within the County. The project also contributes to the cumulative preservation and
enhancement of valuable habitats in the County within this same period. The proposed mitigation
represents a 4.1 to 4.6 percent increase in the t+otal amount of preserved habitat projected to
occur under the Draft HCP.
We agree with the reviewer that the Phase II expansion will “contribute to the cumulative effects
of habitat loss and degradation from ongoing development in Solano County;” however, the
proposed mitigation contributes a larger percentage basis to the anticipated total future habitat
preservation in the County. Based on these calculations, we believe it to be a less than significant
cumulative effect.
Regarding the cumulative impact of increased subsidized predators due to the nearby presence of
the Hay Road Landfill, we do not necessarily agree that the Phase II expansion will result in a
substantial increase in the number of corvids beyond that which already occurs on the Phase I
site, since there will be no increase in the area of the “working face” around which corvids
currently concentrate (see 3.3.1 above).
3.2

MITIGATION EVLAUATION

3.2.1

Key Elements of the Mitigation Program

Issue. The reviewer asserts that the proposed mitigation is “entirely passive” for birds, and that
most enhancement activities are to benefit CTS and associated wetlands.
Response. The reviewer is correct in interpreting that the majority of enhancement activities and
associated monitoring are directed towards CTS and wetlands; this is a function of a regulatory
environment that is weighted towards listed species (Endangered Species Act) and wetlands
(Clean Water Act). A net loss of habitat for upland birds is an unavoidable impact of the project,
but the in-perpetuity preservation and enhancement of 643 acres of grassland habitat should
alleviate this impact (see 3.1.2 above).
3.2.2

Evaluation of the Mitigation Program

Issue. The reviewer’s primary concern is that the proposed mitigation is primarily focused on
wetland habitat and species.
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Response. Again, the MMP’s greater focus on wetlands than on grasslands is due, in large part,
to the increased regulatory protection afforded to federally listed species (CTS) and wetlands.
The reviewer’s comment that the GMP does not directly address how the proposed grazing
regime will benefit birds is noted, more explicit explanations of how birds will be benefited will
be included in the revised GMP.
3.2.3

Adequacy in Avoiding, Mitigating, and Compensating for Project Impacts

Issue. The reviewer is concerned that the proposed mitigation measures are not fully adequate to
offset the impacts of the Phase II expansion.
Response. See our responses to individual mitigation recommendations below.
3.3

MITIGATION RECOMENDATIONS

3.3.1

Recommendations for Improvements to Management of Grazed Grasslands

Issue - Fence Wetter Areas to Enhance Nesting Habitat. “Fencing of some marshes, swales,
and pond edges to allow the growth of tall marsh plants or grasses would provide for better nest
concealment for some known nesting species, such as the Northern Harrier, and might induce
others, such as the Tricolored Blackbird, to begin nesting on the site.”
Response. The revised GMP (LSA, 2007) proposes fencing of two seasonal wetland/seep
meadow areas for special management. This will allow for growth of tall grasses and emergent
vegetation as recommended by the commenter.
Issue - Plant Isolated Trees and Shrubs. It also would be valuable to plant some isolated
dense-foliaged trees or tall bushes within some of the grassland parcels to compensate for nest
sites of the Loggerhead Shrike that would be lost to the Phase II expansion.
Response. Scattered plantings of woody riparian species will be conducted in appropriate
locations such as the wet meadow enclosures mentioned in the previous response. This will be
discussed in detail in the mitigation plan revisions to be prepared.
Issue - Enhance Grassland Habitat Value. It is good that the MMP proposes to reduce
invasive non-native plants, such as thistles in grasslands, but it does not go far enough in
proposing measures to improve the value of grasslands to birds.
Response. The revised GMP proposes to not only control invasive species, but to re-seed with
native grassland species (see Response to Chapter 2 comment). In addition, moderate grazing as
proposed in the GMP usually results in uneven grass heights, with a mosaic of patches of longer
and shorter grass (Clawson et al., 1982). This is a desirable outcome for habitat objectives and
will assure a moderate degree of habitat heterogeneity across the property.
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Issue - Remove Artificial Predator Perches in Wetland Areas. The reviewer is concerned
that the creation of artificial perches around created wetlands would decrease their value to
migrant and breeding waterbirds.
Response. The only structures that could provide additional raptor perches are fence posts
installed to fence various pastures as shown in the grassland management plan (LSA, 2007) and
any new power lines constructed to serve the power plant on the Phase I landfill parcel. We will
incorporate this recommendation into our mitigation plan and evaluate each constructed wetland
area to determine if modifications to the fence posts to prevent raptor perching would be
beneficial to waterbirds using the site.
3.3.2

Recommended Mitigation for Potential Corvid Impacts

Issue. Measures should be taken to reduce access of Corvids to anthropogenic food sources at
the landfill.
Response. In order to minimize the effect of subsidizing corvid predators, PHLF will develop a
corvid abatement program as recommended by the reviewer. The program expands the
abatement program currently targeted at gulls that uses pyrotechnics, falcons, and dogs. Other
measures will also be developed to limit food to the corvid predators, particularly during the
spring breeding season. Measures will include minimizing the amount of time that waste is left
uncovered, minimizing the active face of the landfill, and sufficiently compacting the waste to
reduce its desirability as a food source or as feeding grounds. A monitoring program would be
implemented to assess the success of the abatement program and to recommend and implement
changes to the program as needed.
3.3.3

Additional Wetland Mitigation

Issue. Depending on the outcome of further analysis of the watershed effects of some proposed
mitigation impoundments on downslope wetlands, some additional mitigation for Phase II
project effects on wetlands may be needed.
Response. No additional wetland mitigation is anticipated beyond that described in the revised
mitigation proposal. The hydrology report (Swanson Hydrology, 2007) indicates that there is
sufficient runoff within the watersheds for the mitigation proposed.
3.3.4

Recommendations of Additions or Alternate Approaches to Mitigate Project
Impacts

Issue. The reviewer raises the issue of the appropriateness of the mitigation sites being located
next to the landfill.
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Response. This issue is a complex one, that takes into consideration not only issues related to
birds, but also existing populations of threatened species, designated critical habitat for listed
species, and nexus between impact and mitigation. The PHLF MMP is designed to mitigate for
significant impacts identified in the EIR. These significant impacts primarily deal with impacts
to California tiger salamanders, a threatened species, and wetlands. Impacts to these resources
are more appropriately mitigated for on site, or adjacent to the impact. Given the amount of
habitat surrounding the Phase II expansion area all of the mitigation necessary to mitigate for
these significant impacts can be accomplished using the onsite parcels. Use of these parcels
acknowledges the long-term benefit of maintaining sensitive plant and animal populations in the
Potrero Hills.
The primarily concern of the reviewer for using onsite mitigation is the potential impacts to
nesting birds from increased predation risk from corvids concentrated at the landfill. Mitigating
impacts from habitat loss elsewhere in Solano County is not likely to decrease the impacts from
corvids. Because of the prevalence of irrigated agriculture throughout the County and power
lines, it can be argued that corvids are more abundant and more of a problem on the valley floor.
Therefore, mitigating impacts to habitat loss in one of the mitigation banks, such as the Elsie M.
Gridley Mitigation Bank or the North Suisun Mitigation Bank, would not alleviate this problem.
With respect to the Eastern Valley, PHLF has not included this parcel in the mitigation. The
revised mitigation proposal includes over 643 acres of mitigation lands resulting in an
approximately 3.8:1 mitigation ratio on a gross acreage basis. The Eastern Valley parcel will
continue to be used as grazing land but is not included in the mitigation proposal.
The power plant has been relocated to the existing Phase I landfill, thereby eliminating the
majority of impacts associated with this facility. The power plant will be constructed and
operated to comply with all regulations governing such facilities, particularly related to emission
of CO2 and other combustion gases. Power lines serving the facility will be constructed using
raptor-safe construction standards.
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Animal Species Observed on The Potrero Hills Landfill Parcels , Solano County
2006
Date
Common Name

Scientific Name

Pre2006

2/3/06

3/8/06

3/22/06

3/28/06

4/14/06

5/18-19/06

6/12-14/06

Codes

ii

# Individuals Observed
AMPHIBIANS
Pacific treefrog

Pseudacris regilla

California slender
salamander

Batrachoseps
attenuatus

2

R

California

Ambystoma
californiense

2

R

Gopher Snake

Pituophis catenifer

2

Ring-necked snake

Diadophis punctatus

2

Common kingsnake

Lampropeltis getula

1

Western fence lizard

Sceloporus
occidentalis

tiger salamander

calling

calling

1

R

REPTILES
1

2

3

R

x

R

BIRDS
Canada goose

Branta canadensis

Mallard

Anus platyrhynchos

2
10-20

10

2

1

APPENDIX (continued)
iii

Animal Species Observed on The Potrero Hills Landfill Parcels , Solano County
2006
Date
Common Name

Scientific Name

Pre2006

Codes
2/3/06

3/8/06

3/22/06

3/28/06

4/14/06

5/18-19/06

6/12-14/06

1

1

iv

BIRDS (continued)
Gadwall

Anas strepera

American wigeon

Ana americanus

Cinnamon teal

Anas cyanoptera

2

Northern shoveler

Anus clypeata

15

Northern pintail

Anas acuta

<10

Ring-necked duck

Aythya collaris

<10

American white
pelican

Pelecanus
erythrorhynchos

3 (7)
flying

Great blue heron

Ardea herodias

1

Turkey vulture

Cathartes aura

Great Egret

Ardea alba

Northern harrier

Circus cyaneus

4

White-tailed kite

Elanus leucurus

4-6

Northern harrier

Circus cyaneus

Red-tailed hawk

Buteo jamaicensis

Ferruginous hawk

Buteo regalis

2

Golden eagle

Aquila chrysaetos

2

2

2
<10

10

2 (4)

8

2

25
(flying)

10

3
2

1
3

1

R/W/T
R
1

3-4

R

3-4

2

1

R
R/W
W

1

2

1

1

R
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Animal Species Observed on The Potrero Hills Landfill Parcels , Solano County
2006
Date
Common Name

Scientific Name

Pre2006

Codes
2/3/06

3/8/06

3/22/06

4-5

2

2

3/28/06

4/14/06

5/18-19/06

6/12-14/06

2

2

iv

BIRDS (continued)
American kestrel

Falco sparverius

Merlin

Falco columbarius

Peregrine falcon

Falco peregrinus

Black-necked stilt

Himantopus mexicanus

American avocet

Recurvirostra
americana

Killdeer

Charadrius vociferous

Greater yellowlegs

Tringa melanoleuca

Long-billed curlew

Numenius americanus

Long-billed dowitcher

Limnodromus
scolopaceus

Ring-billed gull

Larus delawarensis

20-25

20-25

California gull

Larus californicus

20-25

20-25

Barn owl

Tyto alba

Great horned owl

Bubo virginianus

Burrowing owl

Athene cunicularia

Rock pigeon

Columba livia

Mourning dove

Zenaida macroura

R

1
1

W/T
25
20-25

2

5

3

5

2

2-3

2-3

1

6

20-25

2

2

R/W

W
25
W/T
35

2

W/T
1

R

1
1

1

R?/W
10

5-10

5-10

10

R

3
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Animal Species Observed on The Potrero Hills Landfill Parcels , Solano County
2006
Date
Common Name

Scientific Name

Pre2006

Codes
2/3/06

3/8/06

3/22/06

3/28/06

4/14/06

5/18-19/06

6/12-14/06

BIRDS (continued)
Anna’s hummingbird

Calypte anna

1

R

Northern flicker

Colaptes auratus

2

R

Black phoebe

Sayornis nigricans

1

1

R

Say’s phoebe

Sayornis saya

3-4

3-4

W

Western kingbird

Tyrannus verticalis

Loggerhead shrike

Lanius ludovicianus

American crow

Corvus
brachyrhynchos

Common raven

Corvus corax

Tree swallow

Tachycineta bicolor

Violet-green swallow

Tachycineta thalassina

5-10

Cliff swallow

Petrochelidon
pyrrhonota

20-25

Barn swallow

Hirundo rustica

Rock wren

Salpinctes obsoletus

European starling*

Sturnus vulgaris

<500

Yellow-rumped
warbler

Dendroica coronata

25-30

4

2
3-4

3-4

2

1

1
1

R

x

R

1
3

5

3

x

25

S
M
25

5
2

x

x

M/S

x

M/S
S

10
<10

10

R

5

W

iv
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Animal Species Observed on The Potrero Hills Landfill Parcels , Solano County
2006
Date
Common Name

Scientific Name

Pre2006

Codes
2/3/06

3/8/06

3/22/06

25-30

20-25

15

3/28/06

4/14/06

5/18-19/06

iv

6/12-14/06

BIRDS (continued)
Savannah sparrow

Passerculus
sandwichensis

2

W

Grasshopper sparrow Ammodramus
savannarum

4-6

S

White-crowned
sparrow

Zonotrichia leucophrys

Golden-crowned
sparrow

Zonotrichia atricapilla

Dark-eyed junco

Junco hyemalis

10-15

Tricolored blackbird

Agelaius tricolor

<500

<100

10

125

5-15

W/T

<500

<100

15

25

x

SW

40

x

x

R/W

x

x

R

Red-winged blackbird Agelaius phoeniceus

15-20

1

W

<5

W
R

Western meadowlark

Sturnella neglecta

<100

<50

15-20

Brewer’s blackbird

Euphagus
cyanocephalus

<100

<100

15

Brown-headed
cowbird

Molothrus ater

American goldfinch

Carduelis tristis

American pipit

Anthus rubescens

2
25-30

x
<10

R/T

2

5
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Animal Species Observed on The Potrero Hills Landfill Parcels , Solano County
2006
Date
Common Name

Scientific Name

Pre2006

Codes
2/3/06

3/8/06

3/22/06

3/28/06

4/14/06

5/18-19/06

6/12-14/06

MAMMALS
Virginia opossum

Didelphis virginiana

Ornate shrew

Sorex ornatus

Black-tailed jackrabbit Lepus californicus
California ground
squirrel

Spermophilus beecheyi

Botta's pocket gopher Thomomys bottae
Deer mouse

Peromyscus
maniculatus

Western harvest
mouse

Reithrodontomys
megalotis

California vole

Microtus californicus

Raccoon

Procyon lotor

6

remains

R

1

1

3-4

2

1

<10 =
burrows

<10

20

mounds

mounds

4-5

R

mounds

R
x

x

R

mounds

R

5

R

1

R
2

tracks

tracks

R

vi

i

Parcels = Phase II Expansion parcel, Pond 5 Buffer Area, Southern Hills, Griffith Ranch, and Director’s Guild

ii

The codes refer to the species presumed seasonal occurrence on the site and probable breeding/nesting status (breeding was not confirmed in most cases).
M=
R =
S =
T =
W=
F =
* =

iii
iv

Parcels = Phase II Expansion parcel, Pond 5 Buffer Area, Southern Hills, Griffith Ranch, and Director’s Guild
The codes refer to the species presumed seasonal occurrence on the site and probable breeding/nesting status (breeding was not confirmed in most cases).
M=
R =
S =
T =
W=
F =
* =

v
vi

Migrant: Uses the site for brief periods of time, primarily during the spring and fall months.
Year-round resident: resident/expected to nest/breed on-site or in the vicinity.
Spring/summer resident: May nest on-site or in the vicinity.
Transient: May use the site regularly but unlikely to nest on-site.
Winter visitor: Regularly present during winter; does not nest locally.
Fly over.
Non-native species.

Migrant: Uses the site for brief periods of time, primarily during the spring and fall months.
Year-round resident: resident/expected to nest/breed on-site or in the vicinity.
Spring/summer resident: May nest on-site or in the vicinity.
Transient: May use the site regularly but unlikely to nest on-site.
Winter visitor: Regularly present during winter; does not nest locally.
Fly over.
Non-native species.

Parcels = Phase II Expansion parcel, Pond 5 Buffer Area, Southern Hills, Griffith Ranch, and Director’s Guild
The codes refer to the species presumed seasonal occurrence on the site and probable breeding/nesting status (breeding was not confirmed in most cases).
M=
R =
S =
T =
W=
F =
* =

Migrant: Uses the site for brief periods of time, primarily during the spring and fall months.
Year-round resident: resident/expected to nest/breed on-site or in the vicinity.
Spring/summer resident: May nest on-site or in the vicinity.
Transient: May use the site regularly but unlikely to nest on-site.
Winter visitor: Regularly present during winter; does not nest locally.
Fly over.
Non-native species.
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