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EXECUTIVE SUMMARY
This Biological Assessment for Installation Remediation Site 25 at the former Naval Air Station
Moffett Field, Mountain View, California describes an analysis of the potential effects of the
proposed remediation activities on species protected under the federal Endangered Species Act
of 1973.
The planned remedial action includes removal of surface soils contaminated with lead, zinc, total
dichlorodiphenyltrichloroethane (DDT), and total polychlorinated biphenyls (PCBs) from
predetermined Thiessen polygons throughout the site. Remediation polygons exist in the Eastern
Diked Marsh, NASA Storm Water Retention Basins, and in the Mid-Peninsula Regional Open
Space District areas of the site.
The list of federally-listed species potentially occurring within the proposed project area and
700-foot area adjacent to the site are analyzed. The federally listed species include three bird
species, one mammal species, and one plant species.
This Biological Assessment provides the best available scientific and commercial data for the
following federally-listed species that potentially could occur within or immediately adjacent to
the project area:
Federally Listed
California clapper rail (CCR; Rallus longirostris obsoletus)
California least tern (Sternula antillarum browni)
Western snowy plover (Charadrius alexandrinus nivosus)
Salt-marsh harvest mouse (SMHM; Reithrodontomys raviventris)
California seablite (Suaeda californica)
Protocol level surveys will be performed to determine whether CCRs or any rare or endangered
plant species occur within the action area. Avoidance and minimization measures are proposed
to address any potential harm that the project could cause to all federally-listed species.
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I

INTRODUCTION

Ardea Consulting was tasked by Innovative Technical Solutions, Inc. (ITSI), to conduct a
Biological Assessment (BA) for the area on and immediately adjacent to Installation Restoration
(IR) Site 25 at the former Naval Air Station Moffett Field, Moffett Field, California. The BA is
related to a remedial action (RA) project (i.e., proposed project) planned by the Navy for IR Site
25. The BA study area includes areas at the northwest portion of Moffett Field, specifically the
storm water retention ponds that include an area owned by the Mid-Peninsula Regional Open
Space District (MROSD) and a smaller area called the Eastern Diked Marsh.
The Navy is conducting the RA as part of its response actions for the site under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
commonly referred to as “Superfund.” Because the RA for IR Site 25 is a CERCLA action, the
Navy is not required to obtain official permits to conduct work at the site, but is obligated to
comply with substantive requirements of whatever permits would normally apply. This BA is
intended to comply with the substantive requirements of the Endangered Species Act (ESA) and
to coordinate with the U.S. Fish and Wildlife Service (USFWS).
The project site is located within the U.S. Geological Service’s Mountain View 7.5-minute
topographic quadrangle with the approximate center of the site located at 37° 25’ 46.79” north,
122° 03’ 40.86” west. The project site is located within the San Francisco Bay Estuaries
(#180500041001) and Calabazas Creek-Frontal San Francisco Bay Estuaries watersheds
(#180500030405) (Natural Resources Conservation Service 2009).
A site visit was conducted on November 5, 2010 by Joseph P. Sullivan, Ph.D. of Ardea
Consulting; Michael Bumgardner of Bumgardner Biological Consulting; and Sarah Gordon of
Gordon Ecological Consulting. Dr. Sullivan is a Certified Wildlife Biologist, as recognized by
The Wildlife Society. This BA will analyze the impacts of the proposed action on federally
listed species or their habitat within or adjacent to the project site. This BA is based on a
literature review, database queries, and limited site reconnaissance. No protocol-level surveys
adhering to agency guidelines were conducted as part of this assessment. A protocol-level
survey for CCR was conducted in Spring 2011; due to postponement of the project to Summer
2012, another set of rail surveys is planned for Spring 2012. A protocol rare plant survey was
conducted during the Spring and Summer 2011. The results have been submitted following the
completion of the survey.
This BA discusses impacts to those site-specific plant or animal species that are listed, proposed
for listing, or candidates for future listing as threatened or endangered under the federal ESA.
Thus, this BA provides the best available scientific and commercial data for the following
species that may be found at IR Site 25, CCR (Rallus longirostris obsoletus), California least
tern (Sternula antillarum browni), western snowy plover (Charadrius alexandrinus nivosus),
SMHM (Reithrodontomys raviventris), and California seablite (Suaeda californica), in the action
area.
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Figure 1. Project Action Area with locations of excavation polygons and borrow areas.

II.a PROPOSED ACTION
II.a.1 Project Description
The RA will implement the remedy for IR Site 25 promulgated in the Record of Decision (ROD)
for the site (Navy, 2009). The remedy as presented in the ROD will be protective of the
environment from actual or threatened releases of chemicals of concern (COCs) at the site. No
CERCLA action is needed at IR Site 25 to protect human health. The remedy includes
excavation, treatment, and off-site disposal of sediments contaminated with COCs, i.e., lead,
zinc, total dichlorodiphenyltrichloroethane (DDT), and total polychlorinated biphenyls (PCBs),
and restoration of wetland excavations. Details of the RA to be performed at IR Site 25,
including excavation locations, staging areas, haul and approach roads, and construction
schedule, are presented in the main text portion of this Remedial Design/Remedial Action Work
Plan.

II.a.2 Action Area
The action area includes all the areas in which federally-listed species could be directly or
indirectly affected by the proposed action. Areas that would be directly affected by the proposed
action include all lands on which ground disturbance, vegetation clearing, or surface
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modifications would occur. These areas are depicted in Figure 1 as the Thiessen polygons
identified for excavation of contaminated surface soils. Direct impact areas also include any
travel lanes or roads required to move equipment and contaminated soils to and from the
polygons to be excavated. The areas where direct effects could occur are depicted in Figure 1 as
being within 100 feet of any of the polygons to be excavated. Identification of an action area is
not necessary for any federally-listed fish species. Although Stevens Creek runs adjacent to the
project site, no discharge from the project or other actions leading to alteration in sedimentation,
water clarity, or water temperature will occur in Stevens Creek.
Indirect effect areas are also included in the action area. Indirect effects are defined as “those
effects that are caused by or will result from the proposed action, but are later in time and
reasonably certain to occur.” The zone of indirect effects varies with each species due to
differences in ecological requirements, distribution of suitable habitats, and tolerance to human
disturbances. The indirect impact area is defined within the action area to include all areas
within 700 feet of the excavation areas, travel lanes and roads used to gain access to the
excavation polygons where nesting CCR could be disturbed. The 700-foot limit line surrounding
the excavation areas and roads is shown on Figure 1. Indirect effects are not expected beyond
the second year following restoration of the marsh areas. The action area for the SMHM is
included in the action area for the CCR. This preliminary assessment of the geographic and
temporal extent of indirect effects from the proposed project is based on the following
assumptions:





Removal of sensitive habitat vegetation will occur prior to February 1 or after May 1.
Remediation and restoration activities will occur between May 1 and November 30.
All remediation and restoration activities will occur within the defined Action Area.
All disturbed upland and wetland areas will be restored to the specification stated in
ITSI’s Remedial Design/Remedial Action Work Plan.
The entire project area is confined by dikes and no interchange of surface water occurs
between the project site and surface waters off-site.



II.b MEASURES PROPOSED TO AVOID, MINIMIZE, AND
COMPENSATE FOR EFFECTS TO LISTED (AND/OR
PROPOSED) SPECIES AND CRITICAL HABITAT TO BE
INCORPORATED INTO THE PROPOSED ACTION


General avoidance and minimization procedures: A qualified biologist will conduct a
Biological Resource Education Program briefing to all contractor and subcontractor
personnel prior to any site entry. The Biological Resource Education Program will
include review of a fact sheet that provides information on: identification and ecology
of the special-status species that may occur on the site; the importance of their
associated habitats; and measures being taken to reduce impacts to these species during
project construction and implementation.
A qualified biologist will be present on site during all work activities to monitor for
federally-listed species during topographic and bathymetric surveys and sediment
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sampling. The qualified biologist will have the authority to stop work if deemed
necessary for any reason to protect any federally listed species.


Avoidance and minimization for CCR: Protocol-level surveys will be performed for
CCR on and within 700 feet of the project site where access is possible. Michael
Bumgardner of Bumgardner Biological Consulting holds a federal scientific take permit
for the CCR (No. TE-785564-6). Mr. Bumgardner will lead the survey efforts for CCR
and California black rail as it relates to determining whether there is any potential for
adverse effects from the proposed project.
Surveys for CCR and California black rail will be conducted consistent with the
USFWS’s January 21, 2000 standard survey methodology for CCR using methods for
both species as modified from Evens (2002). Surveys will be conducted once per week
for four (4) consecutive weeks between mid-January and late March. Surveyors will
conduct the surveys from approximately ¾ hours prior to sunrise to 1 ¼ hours after
sunset or approximately 1 ¼ hours prior to sunset to ¾ hours after sunset and will note
all CCRs (by type) and observations on an appropriate scale base map of the study area.
Information from each of the listening stations will be collated at the end of each survey
to ensure that double-counting of individual CCR has not occurred. It should be noted
that the USFWS’s standard survey methodology requires that surveys be terminated
during moderate to heavy rain or when wind velocities exceed 10 mph.
If CCRs or California black rails are determined to be present during protocol-level
surveys within 700 feet of the proposed project, all discrete areas of suitable habitat that
show evidence of occupation will be mapped. The project applicant will then
coordinate with the USFWS in regards to appropriate measures to avoid or minimize
adverse effects to the species. At a minimum, it is expected that these measures will
include no project activities within 700 feet of occupied habitat during the nesting
season of the species and the required presence of a qualified biologist to monitor
whether any disruption of normal behavior is occurring during implementation of
project activities.



Avoidance for non-nesting listed species: Surveys will be performed for Western
snowy plovers and California least terns, as these birds could use IR Site 25 for
foraging. A qualified biologist will be present at all times to identify western snowy
plovers and California least terns during project activities conducted from February 1 to
September 15. Activities within 700 feet of any listed individual will be halted until
that individual leaves the site of their own volition.



Avoidance and minimization for SMHM: No protocol level surveys are recommended
for SMHM. The following measures will be adhered to in the field:
1. Biologists familiar with SMHM will walk through and inspect vegetation prior to
vegetation removal and search for signs of mice or other sensitive wildlife and plants.
2. Following inspection, personnel will flush (e.g., brush) vegetation to force movement
of SMHM into adjacent tidal marsh areas on either side of the construction location;
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flushing of vegetation will first occur in the center then progress toward the two sides
or in whichever manner that will allow for wildlife egress to areas of safe cover outside
of the construction areas. If an SMHM is observed it will be allowed to leave the area
of its own volition. Work will not continue in this area until it is deemed clear of
SMHM by the on-site biologist(s).
3. Personnel will immediately follow vegetation flushing with manual removal of
pickleweed (e.g., weed whacking), which will also be performed beginning in the
center and continue toward the two sides or in whichever manner that will allow for
wildlife egress to areas of safe cover outside of the construction areas. The boundary of
the cleared vegetation will be extended into surrounding clean areas to provide a 10foot buffer. Other types of vegetation (grasses, cattails, etc.) will be cleared by
mechanical means after vegetation flushing. Equipment and personnel shall be limited
to the areas where the vegetation has been cut or removed.
4. Barriers (silt fence) will be keyed in along temporary access roads and ramps where
vehicle traffic will occur. Fence stakes shall face towards the work site, away from the
habitat. The qualified biologist will have the ability to make field adjustments to the
location of the fencing depending on site-specific habitat conditions. Additionally, if
deemed necessary by the on-site biologist(s), additional silt fence may be placed along
the perimeter of a pickleweed removal area (following plant removal) to further reduce
the likelihood of harvest mice returning to the mowed area prior to construction.
5. The qualified biologist or site manager shall monitor site fencing to ensure that the
fencing remains an effective barrier to prevent entry of SMHM into work areas.
Monitoring of the fencing is required: a) periodically throughout each work day during
work within 300 feet of the fence; b) at least twice per week during clear weather; and
c) within 24 hours after every storm or one-quarter inch of precipitation (on the San
Rafael gauge at http://cdec.water.ca.gov/precip_maps/) or more within a 24 hour
period, or winds greater than 20 miles per hour. Maintenance of the fencing shall be
conducted as needed throughout the work period. Any necessary repairs to the fencing
shall be completed within 24 hours of the initial observance of the damage. Work shall
not continue within 300 feet of the damaged fencing until the fences are repaired and
the site is surveyed by a qualified biologist to ensure that SMHM have not entered the
work area.
6. Should incidental take occur during project activities, all work will immediately cease
in areas of concern and the Navy will immediately notify and coordinate with the
USFWS and CDFG. The Navy will consider any recommendations made at that time,
including installing additional physical barriers (i.e. silt fencing) or temporarily
suspending operations in the area where special status species are present.
7. No pickleweed exists in the Eastern Diked Marsh. The North Perimeter Road provides
a barrier between the areas of pickleweed in the areas near the retention ponds and the
Eastern Diked marsh. Therefore all vegetation in the Eastern Diked Marsh can be
removed using mechanical means.


Avoidance and minimization for listed plant species: Protocol level rare plant surveys
are recommended during seasons when federally-listed plants are likely to be blooming
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on IR Site 25. The surveys will include all areas to be remediated, and any within IR
Site 25 or adjacent areas that might be disturbed during remediation and restoration
activities. Any listed plant species identified during the survey will be flagged. No
project activity will be allowed to disturb the plant or the area immediately around the
plant (within 5 m). If a listed plant is identified within a excavation area, the possibility
of moving the plant outside the excavation area will be evaluated.


As observed during recent site visits, pickleweed (Salicornia sp.) and saltgrass
(Distichlis spictata) are present over much of IR Site 25. Lesser areas of cattail (Typha
sp.), tule (Scirpus sp.) and rush (Juncus sp.) have also been observed, particularly in the
eastern diked marsh. Prior to excavation, each area to be excavated will be inspected
by a botanist familiar with local salt and freshwater marsh vegetation to record the type
and density of plants present. Photographs will be used to support the inspection.
After sediment excavation activities, excavated areas will be restored to resemble their
pre-RA condition. Restoration activities may include placing in-kind backfill and
lightly grading the area. Where appropriate, the area will be revegetated with the
dominant native plant species that was observed prior to excavation. A restoration
specialist will be consulted to determine where passive restoration will be more suitable
than active revegetation. It is anticipated that irrigation will not be needed at the site.
An experienced botanist will inspect and make a written and photographic record of the
final condition of each area.



Any construction personnel who inadvertently injure or kill any Federally-listed species
will immediately report the incident to the Service-approved biological monitor. The
Service-approved biological monitor will immediately notify the Navy, who will
immediately notify the Service by telephone and electronic mail. The Navy will follow
up with written notification to the Service within 5 working days of the incident.

III EXISTING CONDITIONS AND DESCRIPTION OF THE
SPECIFIC AREA AFFECTED BY THE ACTION
A single site visit was performed on November 5, 2010 by Joseph P. Sullivan, Ph.D. (Ardea
Consulting), Michael Bumgardner (Bumgardner Biological Consulting), and Sarah Gordon
(Gordon Ecological Consulting). During the visit, the team of biologists walked or drove the
entire site making sure to visit each unique area of habitat. The presence of wildlife species or
their sign were noted as well as the dominant plant species present. The federally listed species
with a reasonable probability of occurring on site under current conditions are considered in this
report.
During the site visit meandering transects were walked throughout the site, ensuring that all
habitat that could be affected by the proposed project was visited; specifically those habitats
along the margins of the inundated wetlands, upland peninsulas, and along the margins and drier
portions of the Eastern Diked Marsh. Access to enter the inundated areas of any wetlands was
restricted. The perimeter of the entire site was traversed by driving along the levees. Ms.
Gordon searched for the presence of federally-listed plant species, recorded the dominant and
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common species, and evaluated which federally-listed plant species have the potential to occur
based on observed vegetation communities and current site conditions. Vegetation communities
mentioned in this report are based on the nomenclature developed by the Terrestrial Vegetation
of California (Barbour et al. 2007) and are consistent with those included in the document
Vegetation Surveys and Mapping at Moffett Airfield, CA (SAIC 1999).
Available background information was reviewed regarding the documented or potential
occurrence of federally-listed species within or near the project site. Reviewed sources included:


CNDDB (RareFind, Version 3.1.1, CDFG 2003) database query for Milpitas, Mountain
View, Newark, Palo Alto, Redwood Point, and San Mateo 7.5-minute topographic
quadrangles with November 2010 data update (Appendix C);



Species List created by the USFWS (USFWS 2010a) for the Milpitas, Mountain View,
Newark, Palo Alto, Redwood Point, and San Mateo 7.5-minute topographic quadrangles
(Appendix D);



CNPS’s Inventory of Rare and Endangered Plants database query for the Milpitas,
Mountain View, Newark, Palo Alto, Redwood, and San Mateo 7.5-minute topographic
quadrangles (CNPS 2010) (Appendix E);



Final Phase II Site-Wide Ecological Assessment Report – Moffett Federal Airfield (PRC
Environmental Management, Inc. and Montgomery Watson 1997);



Biological Assessment for the NASA Ames Development Plan (Design, Community &
Environment (DCE) 2002);



Draft Eastern Diked Marsh Portion of Site 25, Biological Assessment (Foster Wheeler
Environmental Corporation (FWENC) 2003a);



Vegetation Surveys and Mapping at Moffett Airfield, CA (Science Applications
International Corporation (SAIC) 1999); and



Directed Rare Plant Survey for California Sea-Blite (Suaeda californica) and Point Reyes
Bird’s Beak (Cordylanthus maritiums ssp. palustris) at Ames Research Center and
Moffett Federal Airfield, California (Zippin and Engels 1997).

Queries of the CNDDB, CNPS and USFWS databases for the assessment include areas along the
borders of southern San Francisco Bay. The adjacent quadrangles to the Mountain View
topographic quadrangle are included to capture all the sensitive species that could be located on
IR Site 25. As clarification, it is important to point out that many species included on CNDDB
queries are not protected under the California or federal ESA.
The project site consists of a complex of diked marshes and stormwater retention ponds near the
northwest end of the runway at Moffett Field. The site is located in Sections 2, 3, 10, and 11,
Township 6 South, Range 2 West in Santa Clara County, California. IR Site 25 occupies
approximately 230 acres (93 ha) (Figures 2 and 3). The soil on-site is classified mostly as
Embarcadero silty clay loam, drained, 0 to 2 percent slopes; Novato silty clay loam, excessive
salinity, 0 to 1 percent slopes, protected; and Campbell silt loam, 0 to 2 percent slopes, protected
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with small portions classified as Aquic Xerorthents, bay mud subtratum, 0 to 2 percent slopes
and Urban land-Hanger one complex, 0 to 2 percent slopes, drained (Figure 4). The Soil Survey
Geographic (SSURGO) data for Santa Clara County published in 2010 was acquired from the
USDA’s Soil Data Mart (www.SoilDataMart.nrcs.usda.gov).
Average annual precipitation for the region is 15.24 inches, as reported at Palo Alto, California,
approximately 4 miles from IR Site 25. Precipitation over the last 3 years has varied from below
average to more recently being above average with rainfall during the 2007-2008 wet season
totaling 12.83 inches, the rainfall for 2008-2009 totaling 11.91 inches, and 2009-2010 totaling
16.91 inches.
IR Site 25 is composed of diked wetlands with varying levels of salinity. These wetlands include
coastal salt marsh habitat and its associated transition zones along artificial levees, brackish
marsh habitat, and several upland peninsulas supporting highly disturbed, ruderal, non-native
grassland habitat.



Topographic map was acquired from the California Spatial Information Library (map o_sw0301) as a Mosaicked California 7.5
Minute by 7.5 Minute 1:24,000 and 1:25,000 Digital Raster Graphic (DRG) USGS Quad Images updated in October of 2003.

Figure 2. Location of the project site (IR Site 25) depicted on a topographical map.
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Aerial image is a 8/21/2009 image from National Agricultural Imagery Program (NAIP) downloaded from Cal-Atlas
(http://www.atlas.ca.gov)

Figure 3. Location of the project site (IR Site 25) depicted on an aerial image from 2009.

Coastal Salt Marsh Habitat
The largest wetlands (Central Basin and Northwest Basin) are used as stormwater retention
ponds and contain two distinct habitats (open water and mudflats with no emergent vegetation
and coastal salt marsh habitat in shallower areas) (Photo 1, Figure 5) However, due to the levees
and no direct hydrologic connection to the bay, these marshes are not subject to tidal influence.
The dominant species in the salt marsh include pickleweed (Salicornia virginica) and saltgrass
(Distichlis spicata). Common species occurring in small, typically dense stands within the
pickleweed/saltgrass matrix include at least two species of cattail (Typha sp.), marsh baccharis
(Baccharis douglasii) and spearscale (Atriplex triangularis); while curly dock (Rumex crispus)
and Italian thistle (Carduus pycnocephalus) are scattered throughout this habitat. The salt marsh
vegetation is replaced at drier, higher elevations by non-native, ruderal (weedy) species such as
ripgut brome (Bromus diandrus), wild oat (Avena sp.), bristly oxtongue (Picris echioides), fennel
(Foeniculum vulgare) and a Lotus sp. A single native shrub, coyote brush (Baccharis pilularis),
which is commonly found in salt marsh/upland transition zones is also present.
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The Soil Survey Geographic (SSURGO) Database map for Santa Clara County published in 2010 was acquired from the USDA’s
Soil Data Mart (www.SoilDataMart.nrcs.usda.gov).

Figure 4. Soils within and surrounding the project site (IR Site 25).

The steep side slopes along the levees and peninsulas function as a transition zone between the
coastal salt marsh and upland habitats and are dominated by a mixture of pickleweed, saltgrass,
Italian thistle, marsh baccharis and a Brassica sp.

Page 14 of 57

Habitat Photo 1. Pickleweed/Saltgrass Marsh habitat in background,
ruderal upland vegetation in foreground.

Figure 5. Location of the project site (IR Site 25) identifying features of importance to the project.
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Habitat Photo 2. Disturbed, ruderal non‐native grassland
habitat on upland peninsulas.

Habitat Photo 3. Eastern Diked Marsh with ruderal, non‐native vegetation.
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Habitat Photo 4. Eastern Diked Marsh with native cattail stand in background.

Disturbed Areas and Non-Native Grassland Habitat
Several artificially created narrow peninsulas extend northward into the salt marsh habitat (Photo
2, Figure 5). These upland peninsulas and the levee tops primarily support non-native, ruderal
(weedy) plant species characteristic of disturbed or altered habitats as well as naturalized
ornamental trees and shrubs including olive (Olea europaea) and Italian buckthorn (Rhamnus
alaternus). The single native shrub observed was coyote brush. The single most dominant
herbaceous species is wild oat (Avena sp.) which forms a dense thatch layer (Photo 2). Other
common species include fennel, Italian thistle, bristly ox-tongue, yellow star thistle (Centaurea
solstitialis), purple star thistle (Centaurea calcitrapa), teasel (Dipsicus sp.), prickly lettuce
(Lactuca serriola), canary grass (Phalaris sp.), bull mallow (Malva nicaensis) and a mustard
(Brassica sp.). Additional, less common species that were observed include creeping rye
(Leymus sp.), saltgrass, cudweed (Gnaphalium sp.), wild radish (Raphanus sativus), ripgut
brome, and English plantain (Plantago lanceolata). Previously, this habitat has been describes as
representing a mosaic of two vegetation communities including non-native grassland and coyote
brush scrub (SAIC 1999).
Brackish Eastern Diked Marsh Habitat
The brackish Eastern Diked Marsh contains heterogeneous vegetation in a mosaic of native, nonnative, and invasive vegetation (Photos 3 and 4, Figure 5). Microhabitats within the marsh are
influenced by elevation, salinity levels and seasonal changes in hydrology. The Eastern Diked
Marsh functions as an upland during the summer and a wetland during other seasons (PCR
Environmental Management, Inc. et al. 1997). Large areas are dominated by pepperweed
(Lepitidium latifolium) and cattail. Less common, but relatively dense patches of rye (Leymus
sp.), saltgrass, teasel and rush (Juncus sp.) are also present. Other non-native species include
fennel, pampas grass (Cortaderia sp.), Himalayan blackberry (Rubus discolor), bristly ox-tongue
and curly dock. Native species include nutsedge (Cyperus eragrostis), willow herb (Epilobium
ciliatum), and California tule (Schoenoplectus californicus). A few trees and shrubs, including
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willow (Salix sp.), flowering pear (Pyrus sp.), coyote brush and marsh baccharis, are present, but
are primarily restricted to the margins and drier, higher elevation areas of the site.

IV. DESCRIPTION OF ANY LISTED (AND/OR PROPOSED)
SPECIES OR CRITICAL HABITAT THAT MAY BE
AFFECTED BY THE ACTION
Previous assessments for federally-listed species have been performed that either focused on or
included IR Site 25 (DCE 2002, FWENC 2003a). FWENC (2003a) reports that no CCR (Rallus
longirostris obsoletus) were present at the site during the spring of 2003 (FWENC 2003b).
However, DCE (2002) cites a survey conducted in 1992 (Orton-Palmer and Takekawa 1992) that
recorded CCR within the MROSD property (see Figure 5). Layne and Harding-Smith (1995)
reported sighting of the western snowy plover (Charadrius alexandrinus nivosus) in the MROSD
property as well as other nearby, off-site locations by “local experts” in a personal
communication from B. Bousman and M. Mammoser. Layne and Harding-Smith (1995)
reported that the California least tern (Sternula antillarum browni) has been present in the
evaporation ponds, but did not report any occurring at IR Site 25. Pomeroy (1991) and Layne
and Harding-Smith (1995) document the presence of the salt marsh harvest mouse
(Reithrodontomys raviventris) on IR Site 25 in the area north of the North Perimeter Road.
The results of the CNDDB query for the Milpitas, Mountain View, Newark, Palo Alto,
Redwood, and San Mateo 7.5-minutes topographic quadrangles (November 2010 data) are
presented in Appendix C while the results from the query of the USFWS database are presented
in Appendix D. The results of a query of the CNPS data for the Milpitas, Mountain View,
Newark, Palo Alto, Redwood, and San Mateo topographic quadrangles are provided in Appendix
E. The results for federally-listed species are summarized by taxonomic group in Tables 1 – 6.
Amphibians and Reptiles
The federally-listed amphibians and reptiles that were identified in the query results for the
CNDDB and USFWS database are presented in Table 1. Known occurrences of special-status
amphibians and reptiles in the vicinity of Moffett Field are shown in Figure 6.
Several federally-listed wildlife species are identified in the CNDDB and USFWS database
queries conducted for the project site. Some of these species have no potential to occur on the
site. The green turtle (Chelonia mydas), leatherback turtle (Dermochelys coriacea), olive Ridley
sea turtle (Lepidochelys olivacea), and loggerhead turtle (Caretta caretta) are all marine species
for which there is no habitat on the project site. Therefore, none of these turtles could occur on
the site. Moffett Field is outside the known range of the San Francisco garter snake
(Thamnophis sirtalis tetrataenia) (USFWS 1985) and Alameda whipsnake (Masticophis lateralis
euryxanthus) (USFWS 2002a).
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Table 1. Federally‐listed Amphibians and Reptiles from CNDDB and USFWS query.
Scientific
Name
Ambystoma
californiense

Common
Name
California
tiger
salamander

Rana
draytonii

California
red-legged
frog

Thamnophis
sirtalis
tetrataenia

San
Francisco
garter snake

Masticophis
lateralis
euryxanthus

Alameda
whipsnake
[=striped
racer]

Chelonia
mydas (incl.
agassizi)

green turtle

Federal List
Habitat
Threatened Central valley population
is federally listed as
threatened. Santa Barbara
and Sonoma County
populations are federally
listed as endangered.
Need underground
refuges, especially ground
squirrel burrows and
vernal pools or other
seasonal water sources for
breeding
Threatened Lowlands and foothills in
or near permanent sources
of deep water with dense,
shrubby or emergent
riparian vegetation.
Requires 11-20 weeks of
permanent water for larval
development. Must have
access to aestivation
habitat.
Endangered Vicinity of freshwater
marshes, ponds and slow
moving streams in San
Mateo County and
extreme northern Santa
Cruz County. Prefers
dense cover and water
depths of at least one foot.
Upland areas near water
are also very important.
Threatened Mostly south-facing
slopes and ravines, with
rock outcrops, deep
crevices or abundant
rodent burrows. Typically
found in chaparral and
scrub habitats but will
also use adjacent
grassland, oak savanna
and woodland habitats.
Threatened Marine. Completely
herbivorous; needs
adquate supply of
seagrasses and algae.
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Likelihood of Occurrence on Project Site
No Potential: California tiger
salamanders require small mammal
burrows for summer aestivation. Project
disturbance will occur during the
summer and all areas where excavation
will occur are too wet for small mammal
burrows.

No Potential: Previous surveys have
documented no California red-legged
frogs occur on site. No hydrologic
connection exists with the nearest
population nearly 4.5 miles to the west.
Fluctuations in salinity in the marshes
preclude successful breeding.

No Potential: The project area is
outside the known range for the San
Francisco garter snake.

No Potential: The project site lacks
appropriate habitat for the Alameda
whipsnake. Additionally, the project
area is outside the known range of the
Alameda whipsnake.

No Potential: Green turtles are
restricted to marine habitats. The project
site is isolated from marine habitats.

Table 1 Continued
Scientific
Common
Name
Name
Dermochelys leatherback
coriacea
turtle

Lepidochelys
olivacea

Caretta
caretta

olive
(=Pacific)
Ridley sea
turtle
loggerhead
turtle

Federal List
Habitat
Endangered Marine.

Likelihood of Occurrence on Project Site
No Potential: Leatherback turtles are
restricted to marine habitats. The project
site is isolated from marine habitats.

Endangered Marine.

No Potential: Olive Ridley sea turtles
are restricted to marine habitats. The
project site is isolated from marine
habitats.
No Potential: Loggerhead turtles are
restricted to marine habitats. The project
site is isolated from marine habitats.

Proposed Marine.
Threatened

The California red-legged frog (Rana draytonii) (USFWS 2002b) requires permanent fresh water
during all seasons and are rarely found far from water. The nearest known occurrence of this
species is in Matadero Creek and Deer Creek, Palo Alto which is almost 4.5 miles west of the
project site in areas that are not hydrologically or otherwise connected to the project site.
Surveys for California red-legged frogs in 1994 (Layne and Harding-Smith 1995) and in 2001
(Scott and Alderete 2001) determined that the California red-legged frog does not exist at
Moffett Field. In addition, high salinity in the on-site marshes precludes successful breeding by
California red-legged frogs. Eggs exposed to salinity levels greater than 4.5 parts per thousand
or larvae exposed to salinity levels of 7.0 parts per thousand results in 100 percent mortality
(Jennings and Hayes 1990, USFWS 2002b). The California tiger salamander (Ambystoma
californiense) requires aquatic habitats lacking predatory fish for breeding and small mammal
burrows within at least 1.6 kilometers (1 mile) of a breeding site for summer aestivation
(Jennings and Hayes 1994). The areas planned for remediation and restoration are too wet for
small mammal burrows and too saline for suitable breeding sites. Scott and Alderete (2001)
documented that no California tiger salamander exist at Moffett Field. Furthermore, the nearest
known record is from an area of Palo Alto near Mayfield Park close to the Stanford University
campus and is approximately 3.5 miles west of the project site. The population in Palo Alto is
presumed extirpated. Therefore, the California tiger salamander is considered to have no
potential to occur on the project site.
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Figure 6. Known locations of special‐status insects, invertebrates, amphibians, and reptiles as depicted in the November 2010 data for the
California Natural Diversity Database (CNDDB).
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Table 2. Federally‐listed Fish from CNDDB and USFWS query.
Scientific
Name
Acipenser
medirostris

Common
Name
green
sturgeon

Oncorhynchus steelhead mykiss irideus central
California
coast DPS

Oncorhynchus coho
kisutch
salmon central CA
coast

Oncorhynchus winter-run
tshawytscha
chinook
salmon,
Sacramento
River

Hypomesus
transpacificus

delta smelt

Federal List
Habitat
Threatened Green sturgeons are the
most marine species of
sturgeon. Abundance
increases northward of
Point Conception.
Spawns in the
Sacramento River.
Spawns at temps
between 8-14 c.
Preferred spawning
substrate is large cobble,
but can range from clean
sand to bedrock.
Threatened From Russian River,
south to Soquel Cr and
to, but not including,
Pajaro River. Also San
Francisco and San Pablo
Bay basins.
Endangered Federal listing = pops
between Punta Gorda
and San Lorenzo River.
State listing = pops south
of Punta Gorda. Require
beds of loose, silt-free,
coarse gravel for
spawning. Also need
cover, cool water and
sufficient dissolved
oxygen.
Endangered Sacramento River below
Keswick Dam. Spawns
in the Sacramento River
but not in tributary
streams. Requires clean,
cold water over gravel
beds with water
temperatures between 6
and 14 c for spawning.
Threatened Sacramento-San Joaquin
Delta. Seasonally in
Suisun Bay, Carquinez
Strait and San Pablo
Bay. Seldom found at
salinities > 10 ppt. Most
often at salinities < 2 ppt.
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Likelihood of Occurrence on Project Site
No Potential: Green sturgeon are
anadromous and require a passageway
from fresh to salt water. The project site is
completely isolated from salt water.

No Potential: Steelhead are anadromous
and require a passageway from fresh to salt
water. The project site is completely
isolated from salt water.

No Potential: Coho salmon are
anadromous and require a passageway
from fresh to salt water. The project site is
completely isolated from salt water.

No Potential: Chinook salmon are
anadromous and require a passageway
from fresh to salt water. The project site is
completely isolated from salt water.

No Potential: Delta smelt occur in the
San Francisco Bay system. The project
site is completely isolated from the Bay.

Table 2 Continued.
Scientific
Common
Name
Name
Oncorhynchus Central
tshawytscha
Valley
spring-run
chinook
salmon

Oncorhynchus Central
mykiss
Valley
steelhead

Federal List
Habitat
Threatened Adult nos. depend on
pool depth and volume,
amount of cover, and
proximity to gravel.
Water temps >27 c is
lethal to adults Federal
listing refers to pops
spawning in Sacramento
river and tributaries.
Threatened Populations in the
Sacramento and San
Joaquin rivers and their
tributaries.

Likelihood of Occurrence on Project Site
No Potential: Chinook salmon are
anadromous and require a passageway
from fresh to salt water. The project site is
completely isolated from salt water.

No Potential: Steelhead are anadromous
and require a passageway from fresh to salt
water. The project site is completely
isolated from salt water.

Fish
The federally-listed fish that were identified in the query results for CNDDB and USFWS
database are presented in Table 2. No occurrences for federally-listed fish have been
documented on or in the immediate vicinity of IR Site 25 in the CNDDB.
The majority of the listed species shown in Table 2 are anadromous. The sole exception is the
delta smelt (Hypomesus transpacificus). However, since there is no direct hydrologic connection
between the retention ponds at IR Site 25 and San Francisco Bay, these species have no access to
the project site. It should be noted that Stevens Creek, immediately west and adjacent to IR Site
25, is designated as Critical Habitat for the central California coast steelhead. However, this
Critical Habitat is outside the proposed project’s action area as it relates to the central California
coast steelhead.
Birds
The federally-listed birds that were identified in the query results for the CNDDB and USFWS
database are presented in Table 3. Known occurrences of special-status birds in the vicinity of
Moffett Field are shown in Figure 7.
Four of the species shown in Table 3 are listed as federally-threatened or endangered. One of
these species, the marbled murrelet (Brachyramphus marmoratus), has no potential to occur on
the project site given that no suitable nesting or feeding habitat exists at IR Site 25. In addition,
no suitable nesting habitat exists at IR Site 25 for California least tern and western snowy plover.
However, these two species could visit the site to forage, and both species have been previously
documented on or adjacent to the site (Layne and Harding-Smith 1995). Previous surveys have
also indicated the presence of CCR on IR Site 25 in the Crittenden Marsh, MROSD (OrtonPalmer and Takekawa 1992). A more recent survey in 2003 determined no CCR to be present
throughout and adjacent to IR Site 25 (FWENC 2003b). However, since IR Site 25 is not tidally
influenced, the potential for CCRs to nest on IR Site 25 is considered low. Nonetheless, the
CCR could forage within the saltmarsh that occurs on the project site.
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Table 3. Federally‐listed Birds from CNDDB and USFWS query.
Scientific
Name
Rallus
longirostris
obsoletus

Common
Name
California
clapper rail

Sternula
antillarum
browni

California
least tern

Charadrius
alexandrinus
nivosus

western
snowy
plover

Brachyramphus marbled
marmoratus
murrelet

Federal List
Habitat
Endangered Salt-water and brackish
marshes traversed by
tidal sloughs in the
vicinity of San Francisco
Bay. Associated with
abundant growths of
pickleweed, but feeds
away from cover on
invertebrates from mudbottomed sloughs.
Endangered Nests along the coast
from San Francisco Bay
south to northern Baja
California. Colonial
breeder on bare or
sparsely vegetated, flat
substrates: sand beaches,
alkali flats, land fills, or
paved areas.
Threatened Sandy beaches, salt pond
levees and shores of
large alkali lakes. Needs
sandy, gravelly or friable
soils for nesting.
Threatened Feeds near-shore; nests
inland along coast from
Eureka to Oregon border
and from Half Moon Bay
to Santa Cruz. Nests in
old-growth redwooddominated forests, up to
six miles inland, often in
Douglas-fir.
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Likelihood of Occurrence on Project Site
Known to Occur: California clapper rails
have been documented within the project
site in 1992 (Orton-Palmer and Takekawa
1992), but more a recent survey failed to
document their presences (FWENC
2003b).

Known to Occur: California least terns
have been documented in the vicinity of
project site. Suitable habitat exists
adjacent to the project site in the former
Salt Evaporation Pond (Layne and
Harding-Smith 1995 in DCE 2002), but no
suitable habitat exists within the project
site.
Known to Occur: Western snowy plovers
have been documented on the project site
(Layne and Harding-Smith 1995 in DCE
2002), but no suitable nesting habitat exists
within the project site.
No Potential: Marbled murrelets forage
off the coast and nest in mature forest. No
suitable habitat exists on the project site.

Figure 7. Known locations of special‐status birds as depicted in the November 2010 data for the California Natural Diversity Database
(CNDDB).
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Table 4. Federally‐listed Mammals from CNDDB and USFWS query.
Common
Scientific Name
Name
Reithrodontomys salt-marsh
raviventris
harvest
mouse

Vulpes macrotis
mutica

San
Joaquin kit
fox

Eumetopias
jubatus

Steller
(northern)
sea-lion

Federal List
Habitat
Endangered Only in the saline emergent
wetlands of San Francisco Bay
and its tributaries. Pickleweed
is primary habitat. Do not
burrow, build loosely organized
nests. Require higher areas for
flood escape.
Endangered Annual grasslands or grassy
open stages with scattered
shrubby vegetation. Need
loose-textured sandy soils for
burrowing, and suitable prey
base.
Threatened Breeds on Ano Nuevo, San
Miguel and Farallon islands, Pt.
St. George, and Sugarloaf.
Hauls-out on islands and rocks.
Needs haul-out and breeding
sites with unrestricted access to
water, near aquatic food supply
and with no human disturbance.

Likelihood of Occurrence on
Project Site
Known to Occur: Salt-marsh
harvest mice have been recorded
on or near the project site
(Pomeroy 1991, Layne and
Harding-Smith 1995). Suitable
habitat exists on the project site for
the salt-marsh harvest mouse.
No Potential: No suitable habitat
exists for the San Joaquin kit fox
on the project site. In addition, the
project site is outside of the known
range of the species.
No Potential: No suitable habitat
exists for the Stellar sea-lion on the
project site.

Mammals
The federally-listed mammals that were identified in the query results for the CNDDB and
USFWS database are presented in Table 4. Known occurrences of special-status mammals in the
vicinity of Moffett Field are shown in Figure 8.
The SMHM, San Joaquin kit fox (Vulpes macrotis mutica), and Steller sea-lion (Eumetopias
jubatus) were each identified as a result of the query of the USFWS database. Of these three
species, only SMHM is likely to occur on IR Site 25. The SMHM has previously been recorded
on IR Site 25 (Pomeroy 1991, Layne and Harding-Smith 1995). The pickleweed habitat for
SMHM exists north of the North Perimeter Road. Figure 8 shows the CNDDB occurrences of
SMHM that occur in the area. Appropriate habitat does not occur at IR Site 25 for San Joaquin
kit fox or Steller sea-lion.
Invertebrates
The federally-listed invertebrates that were identified in the query results for the CNDDB and
USFWS database are presented in Table 5. Known locations of special-status invertebrates in
the vicinity of Moffett Field are shown in Figure 6.
Three of the federally-listed invertebrates that occur in the project vicinity (i.e., vernal pool
tadpole shrimp (Lepidurus packardi), conservancy fairy shrimp (Branchinecta conservatio), and
vernal pool fairy shrimp (Branchinecta lynchi)) are all restricted to vernal pools or other
temporary/seasonal freshwater pools. This habitat does not occur at IR Site 25, so these species
have no potential to occur on the project site. The remaining three federally-listed species of
invertebrates that occur in the project vicinity are Myrtle’s silverspot (Speyeria zerene myrtleae),
Bay checkerspot butterfly (Euphydryas editha bayensis), and mission blue butterfly (Icaricia
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Figure 8. Known locations of special‐status mammals as depicted in the November 2010 data for the California Natural Diversity Database
(CNDDB).
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icarioides missionensis). Appropriate habitat for these latter three also does not occur at IR Site
25. The Myrtle’s silverspot is restricted to foggy, coastal dunes and hills. The Bay checkerspot
butterfly is restricted to native grasslands on outcrops of serpentine soil. Lastly, the mission blue
butterfly inhabits grasslands of the San Francisco peninsula where its larva feeds on select
species of lupine (Lupinus spp.).
Plants
The federally-listed plants that were identified in the query results for the CNDDB and USFWS
database are presented in Table 6. Known locations of special-status plants in the vicinity of
Moffett Field are shown in Figure 9. Eight plant species in Table 6 are federally-listed as
threatened or endangered. Seven of these species have no suitable habitat on the project site.
These seven species are: San Mateo thorn-mint (Acanthomintha duttonii), robust spineflower
(Chorizanthe robusta var. robusta), fountain thistle (Cirsium fontinale var. fontinale), San Mateo
woolly sunflower (Eriophyllum latilobum), Marin western flax (Hesperolinon congestum),
Contra Costa goldfields (Lasthenia conjugens), and white-rayed pentachaeta (Pentachaeta
bellidiflora).
Coastal Salt Marsh Habitat
The coastal salt marsh vegetation community provides potential habitat for one federally listed
plant, federally endangered California seablite (Suaeda californica).
California seablite, a perennial dicot in the family Chenopodiaceae is a shrub endemic to the
coastal zone of California, found most commonly at the upper margins of salt marshes (USFWS
2010). California seablite, with the exception of several recently introduced occurrences, is
believed to extirpated from the San Francisco Bay Area (USFWS 2010). A known location
(Figure 9) from 1971 within approximately 2.5 miles of IR Site 25 is the nearest location in the
CNDDB. The potential occurrence of California seablite at Moffett Field was ruled out by a
directed rare plant survey in 1997 (Zippen and Engels). A survey performed over 10 years ago is
insufficient evidence that California seablite does not currently occur on-site. In fact, California
Department of Fish and Game protocols for surveying plant populations require surveys to be
current, i.e. performed within 2.5 years (CDFG 2009).
Brackish Eastern Diked Marsh Habitat
The federally-listed plant query did not yield species potentially occurring in brackish marsh
habitat, therefore the Eastern Diked Marsh does not provide habitat for any federally-listed plant
species.
Disturbed Areas and Non-native Grassland Habitat
The upland peninsula and levee top areas are significantly altered from their original habitat
types, primarily supporting invasive exotic weeds that outcompete and eliminate most native
species. The federally-listed plant query did not yield species potentially associated with upland
and grassland habitats, therefore this habitat does not provide habitat for any federally-listed
plant species.
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Table 5. Federally‐listed Invertebrates from CNDDB and USFWS query.
Common
Scientific Name
Name
Lepidurus
vernal pool
packardi
tadpole
shrimp

Branchinecta
conservatio

Conservancy
fairy shrimp

Branchinecta
lynchi

vernal pool
fairy shrimp

Speyeria zerene Myrtle's
myrtleae
silverspot

Euphydryas
editha bayensis

Bay
checkerspot
butterfly

Icaricia
icarioides
missionensis

mission blue
butterfly

Federal List
Habitat
Endangered Inhabits vernal pools and swales
in the Sacramento Valley
containing clear to highly turbid
water. Pools commonly found in
grass bottomed swales of
unplowed grasslands. Some pools
are mud-bottomed and highly
turbid.
Endangered Endemic to the grasslands of the
northern two-thirds of the Central
Valley; found in large, turbid
pools. Inhabit astatic pools
located in swales formed by old,
braided alluvium; filled by
winter/spring rains, last until
June.
Threatened Endemic to the grasslands of the
central valley, central coast mtns,
and south coast mtns, in astatic
rain-filled pools. Inhabit small,
clear-water sandstone-depression
pools and grassed swale, earth
slump, or basalt-flow depression
pools.
Endangered Restricted to the foggy, coastal
dunes/hills of the Point Reyes
peninsula; extirpated from coastal
San Mateo County. Larval
foodplant thought to be Viola
adunca.
Threatened Restricted to native grasslands on
outcrops of serpentine soil in the
vicinity of San Francisco Bay.
Plantago erecta is the primary
host plant; Orthocarpus
densiflorus and O. purpurscens
are the secondary host plants.
Endangered Inhabits grasslands of the San
Francisco peninsula. Three larval
host plants: Lupinus albifrons, L.
variicolor, and L. formosus, of
which L. albifrons is favored.
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Likelihood of Occurrence on
Project Site
No Potential: No suitable
habitat occurs on the project
site.

No Potential: No suitable
habitat occurs on the project
site.

No Potential: No suitable
habitat occurs on the project
site.

No Potential: No suitable
habitat occurs on the project
site.

No Potential: No suitable
habitat occurs on the project
site.

No Potential: No suitable
habitat occurs on the project
site.

Table 6. Special‐status Plants from CNPS, CNDDB, and USFWS.
Life Form and
Federal
Bloom Period
Status
Habitat
Endangered Annual herb; Chaparral, valley and
blooms April – foothill grassland, coastal
June
scrub. Extant populations
only known from very
uncommon serpentinite
vertisol clays; in relatively
open areas. 50-200m.
robust
Endangered Annual herb; Cismontane woodland,
spineflower
blooms April – coastal dunes, coastal scrub.
September
Sandy terraces and bluffs or
in loose sand. 3-120m.
fountain
Endangered Perennial herb; Valley and foothill
thistle
blooms June – grassland, chaparral.
October
Serpentine seeps and
grassland. 90-180m.
San Mateo Endangered Perennial herb; Cismontane woodland.
woolly
blooms May – Often on roadcuts; found on
sunflower
June
and off of serpentine. 45150m.
Marin
Threatened Annual herb; Chaparral, valley and
western flax
blooms April – foothill grassland. In
July
serpentine barrens and in
serpentine grassland and
chaparral. 30-365m.
Contra
Endangered Annual herb; Valley and foothill
Costa
blooms March grassland, vernal pools,
goldfields
– June
cismontane woodland.
Extirpated from most of its
range. Vernal pools, swales,
low depressions, in open
grassy areas. 1-445m.
white-rayed Endangered Annual herb; Valley and foothill
pentachaeta
blooms March grassland. Open dry rocky
– May
slopes and grassy areas,
often on soils derived from
serpentine bedrock. 35620m.
California
Endangered Shrub
Marshes and swamps.
seablite
(evergreen);
Margins of coastal salt
blooms July – marshes. 0-5m.
October

Common
Scientific Name
Name
Acanthomintha San Mateo
duttonii
thorn-mint

Chorizanthe
robusta var.
robusta
Cirsium
fontinale var.
fontinale
Eriophyllum
latilobum

Hesperolinon
congestum

Lasthenia
conjugens

Pentachaeta
bellidiflora

Suaeda
californica
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Likelihood of
Occurrence on
Project Site
No Potential: No
appropriate habitat
present on the project
site.

No Potential: No
appropriate habitat
present on the project
site.
No Potential: No
appropriate habitat
present on the project
site.
No Potential: No
appropriate habitat
present on the project
site.
No Potential: No
appropriate habitat
present on the project
site.
No Potential: No
appropriate habitat
present on the project
site.

No Potential: No
appropriate habitat
present on the project
site.

Low Potential:
Appropriate saltmarsh habitat is
present on the project
site, however, this
species has not been
found during direct
surveys and it is
presumed extirpated
in the San Francisco
Bay Region.

Figure 9. Known locations of special‐status plant species as depicted in the November 2010 data for the California Natural Diversity
Database (CNDDB).
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Figure 10. Critical habitats designated by the USFWS for special‐status species in the vicinity of Moffett Field.
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Critical Habitat
Critical habitat for listed species is designated by the USFWS. IR Site 25 does not occur within
any designated critical habitats (Figure 10) for federally-listed plants or animals. However,
Stevens Creek, which runs adjacent to IR Site 25 is designated critical habitat for the Central
Coast Steelhead.

V

ANALYSIS OF EFFECTS AND DESCRIPTION OF THE
MANNER IN WHICH THE ACTION MAY AFFECT ANY
LISTED (AND/OR PROPOSED) SPECIES OR CRITICAL
HABITAT

No amphibians, reptiles, or fish listed under the federal ESA have any potential to occur on the
project site. Therefore, no direct impacts to federally-listed amphibians, reptiles, or fish would
occur as a result of the proposed action.
The California least tern, western snowy plover, and CCR could forage on the project site. In
addition, the CCR has a low likelihood of nesting on the project site. Project activities such as
vegetation clearing and excavation of contaminated soils could disturb foraging terns, plovers, or
rails. These same activities could disrupt breeding attempts or destroy nests or kill fledgling
rails. Direct effects to these federally-listed bird species include harassment during foraging for
all three species, and disruption of breeding efforts, destruction of nests, or killing of fledglings
for clapper rail. Indirect effects are likely to occur from a temporary loss of habitat for CCR, and
western snowy plover as the restoration process proceeds. The temporary loss of habitat will be
associated with disturbance due to the presence of people and equipment during remediation
activities and the temporary loss of suitable vegetation that provides habitat. The temporary loss
of habitat for the CCR may extend out to at least 700 feet from project activities due to noise and
visual effects that disrupt normal behaviors of the species. A 700-foot buffer between potential
CCR nesting areas and disturbance or loss of habitat is consistent with the previous Biological
Opinion for the Spartina Control Program issued in 2008 (USFWS 2008).
The only federally-listed mammal species with a potential to occur on the project site is the
SMHM which inhabits stands of pickleweed (Salicornia virginica). Direct effects on the SMHM
include direct mortality caused by vegetation removal and excavation of contaminated soils.
Indirect effects are likely to occur from a temporary loss of habitat for SMHM as the restoration
process proceeds. The temporary loss of habitat will be associated with disturbance due to the
presence of people and equipment during remediation activities and the temporary loss of
suitable vegetation that provides habitat. The pickleweed stands could require 2 years before
they again resemble the nearly pure stands of pickleweed that currently exist on the project site.
In the same Biological Opinion, USFWS (2008) states that natural revegetation could take up to
4 years. Since the pickleweed marsh is to be restored as part of this project, this estimate is
reduced to 2 years. No lasting indirect effects on any of these species is expected since no
permanent changes to the landscape or habitat will be made. The areas will be either actively
restored to saltmarsh or allowed to naturally return to cattail marsh.
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No federally-listed invertebrate species have any potential to occur on the project site because
critical elements of their habitat requirements are not present. Therefore, no direct or indirect
impacts to federally-listed invertebrate species are anticipated from the proposed action.
The single federally-listed plant with a potential to occur on the project site is the California
seablite. The direct effect to this species would be destruction of the plant during vegetation
removal and excavation of contaminated soils. No indirect effects to the California seablite are
expected since the portions of the project site where salt marsh habitat currently exists will
remain salt marsh. No permanent alterations to the landscape or hydrology of the site will occur.

VI CUMULATIVE EFFECTS ANALYSIS
In addition to the IR Site 25 remediation project, additional alterations to the retention ponds of
IR Site 25 are under consideration. NASA and MROSD are considering converting portions of
the retention ponds to tidal marsh (Navy 2009). However, the incremental impact of the action
when added to other past, present, and reasonably foreseeable future actions will not result in
collectively significant negative effects over a period of time.

VII CONCLUSION
Potential adverse effects to the CCR, western snowy plover, California least tern, SMHM, and
California seablite resulting from the remediation action at IR Site 25 are evaluated in this
Biological Assessment. These adverse effects include both direct and indirect effects that could
occur as a result of the proposed action. Based on the impact analysis, the Navy has determined
that remediation activities at IR Site 25 may effect, likely to adversely affect federally-listed or
proposed species, including the CCR, western snowy plover, California least tern, SMHM, and
California seablite.
Appropriate minimization and avoidance measures are provided to prevent direct impacts to the
CCR, western snowy plover, California least tern, and SMHM. Additionally, avoiding any
project activities near active CCR nests will minimize direct effects to nesting CCR.
Furthermore, no permanent changes to the landscape or hydrology of IR Site 25 will take place.
The marsh habitat that is altered during the proposed action will be actively restored to its current
state, or allowed to naturally recover. A temporary loss of up to approximately 30 acres of
marsh land will result where contaminated soil is removed.
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Acronyms and Abbreviations
CDFG
CEQA
CNDDB
CNPS

California Department of Fish and Game
California Environmental Quality Act
California Natural Diversity Database
California Native Plant Society

DCE
DDT

Design, Community and Environment
dichlorodiphenyltrichloroethane

ESA

Endangered Species Act

FWENC

Foster Wheeler Environmental Corporation

IR
ITSI
IUCN

Installation Remediation
Innovative Technical Solutions, Inc.
International Union for Conservation of Nature

KCH

CH2M HILL Kleinfelder, a Joint Venture

LOA

Letter of Agreement

Moffett Field
MROSD

Former Naval Air Station Moffett Field
Mid-Peninsula Regional Open Space District

NAIP

National Agricultural Imagery Program

PCB

polychlorinated biphenyl

SSURGO

Soil Survey Geographic

USFWS

United States Fish and Wildlife Service

Page 36 of 57

Appendix B: References

Page 37 of 57

References
Barbour M.G., T. Keeler-Wolf, and A.A. Schoenherr. 2007. Terrestrial Vegetation of California,
3rd edn. University of California Press, California
Beedy, E.C. 2008. Tricolored blackbird (Agelaius tricolor). In W.D. Shuford and T. Gardali
(eds). California bird species of special concern: A ranked assessment of species,
subspecies and distinct populations of birds if immediate conservation concern in
California.. Studies of Western Birds, No. 1. Western Field Ornithologists, Camarillo,
California, and California Department of Fish and Game, Sacramento. Pp. 437-443.
California Burrowing Owl Consortium. 1993. Burrowing owl survey protocol and mitigation
guidelines. (available: http://www.dfg.ca.gov/wildlife/nongame/docs/boconsortium.pdf)
CDFG. 2003. California Natural Diversity Database, Biogeographic Data Branch, Department of
Fish and Game, Version 3.1.1, June 2009 Data. Sacramento, California.
CDFG. 2009. Protocols for Surveying and Evaluating Impacts to Special Status Native Plant
Populations and Natural Communities. Available at:
http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/Protocols_for_Surveying_and_Evaluating
_Impacts.pdf
CNPS. 2001. California Native Plant Society’s Inventory of Rare and Endangered Plants of
California, 6th Edition. Ed. D.P. Tabor. Rare Plant Scientific Advisory Committee.
California Native Plant Society. Sacramento, CA. 388 pp.
DCE. 2002. NASA Ames Development Plan, Final Programmatic Environmental Impact
Statement, Appendix E. Unpublished Report.
CNPS. 2010. CNPS Inventory of Rare and Endangered Plants. December 2010 data. v710dec 12-02-10.
Evens, J. 2002. Data Collection Protocol: Tidal Marsh Rails. In J.N. Collins (ed.) San Francisco
Estuary Wetlands Regional Monitoring Program Plan: Version I Framework and
Protocols.
FWENC. 2003a. Draft Eastern Diked Marsh portion of Site 25, Biological Assessment, at
Former Naval Air Station Moffett Field. June 2003. Unpublished Report.
FWENC. 2003b. Results of the Year 2003 Focused Survey for the California Clapper Rail at the
Proposed Eastern Diked Marsh and WATS Diversion Project at the Former Naval Air
Station Moffett Field, CA. May 2003. Unpublished Report.
Jennings, M.R. and M.P. Hayes. 1994. Amphibian and Reptile Species of Special Concern in
California. Report submitted to California Department of Fish and Game, Sacramento,
California. Contract Number 8023. 255 pp.

Page 38 of 57

Jones and Stokes. 2004. Western Pond Turtle Habitat Management Plan. Prepared for NASA
Ames Research Center. Unpublished Report.
Layne, V.L. and E.K. Harding-Smith. 1995. Sensitive species surveys at Moffett Field, 1994.
Prepared by San Francisco Bird Observatory and U.S. Fish and Wildlife Service.
Unpublished Report.
Natural Resources Conservation Service. 2007. Soil Survey Geographic (SSURGO) database for
Solano County, California. Published by the United States Department of Agriculture,
Natural Resources Conservation Service, Fort Worth, Texas. Available at
http://SoilDataMart.nrcs.usda.gov/.
Natural Resources Conservation Service. 2009. Latest Release of Watershed Boundary Dataset.
Downloaded June 2, 2009 from http://www.atlas.ca.gov/download.html.
Nowak, R.M. 1991. Walker’s Mammals of the World, Fifth Edition, Volume 1. John Hopkins
University Press, Baltimore. 642 pp.
Orton-Palmer, A.E and J.E. Takekawa. 1992. Breeding census for the California clapper rail
(Rallus longirostris obsoletus) at Naval Air Station Moffett Field and Guadalupe Slough.
Unpublished Report.
Pomeroy, D.R. 1991. Results of preliminary salt marsh harvest mouse surveys, 22-26 July, 1991
at Naval Air Station, Moffett Field. Unpublished Report.
PRC Environmental Management, Inc. and Montgomery Watson. 1997. Moffett Federal
Airfield, California. Final Phase II Site-wide Ecological Assessment. Unpublished
Report.
SAIC. 1999. Vegetation Surveys and Mapping at Moffett Airfield, CA. Science Applications
International Corporation, November 4, 1999.
Scott, N.J. and C.S. Alderete. 2001. Amphibian survey of Moffett Field, Santa Clara County,
California, with focus on the California red-legged frog (Rana aurora draytonii) and the
California tiger salamander (Ambystoma californiense). Unpublished Report.
U.S. Department of the Navy (Navy). 2009. Final Record of Decision, Site 25, Former Naval Air
Station Moffett Field. November.
U.S. Fish and Wildlife Service (USFWS). 1985. Recovery plan for the San Francisco Garter
Snake, Thamnophis sirtalis tetrataenia. U.S. Fish and Wildlife Service, Portland,
Oregon. 77 pp.
USFWS. 2002a. Draft Recovery Plan for Chaparral and Scrub Community Species East of San
Francisco Bay, California. Region 1, Portland, OR. xvi + 306 pp.
USFWS. 2002b. Recovery Plan for the California Red-legged Frog (Rana aurora draytonii).
U.S. Fish and Wildlife Service, Portland, Oregon. viii + 173 pp.

Page 39 of 57

USFWS. 2010a. U.S. Fish and Wildlife Service, Sacramento Fish and Wildlife Office, Federal
Endangered and Threatened Species that Occur in or may be Affected by Projects in
Milpitas, Mountain View, Newark, Palo Alto, Redwood Point, and San Mateo 7.5-minute
Quadrangles U.S.G.S. 7 1/2 Minute Quads, Document Number: 110105045333.
Database Last Updated: April 29, 2010
USFWS. 2010b. Five-year Review for California seablite. Available at:
http://www.fws.gov/ecos/ajax/docs/five_year_review/doc3227.pdf
Zippen, D.B. and T.M. Engels. 1997. Directed rare plant survey for California sea-blite (Suaeda
californica) and Point Reyes bird’s-beak (Cordylanthus maritimus ssp. palustris) at
NASA Ames Research Center and Moffett Federal Airfield, California. Unpublished
Report.

Page 40 of 57

Appendix C: California Natural Diversity Database Query for
Milpitas, Mountain View, Newark, Palo Alto, Redwood Point,
and San Mateo 7.5-minute Quadrangles

Page 41 of 57

Page 42 of 57

Page 43 of 57

Page 44 of 57

Page 45 of 57

Appendix D. Species List for Milpitas, Mountain View, Newark,
Palo Alto, Redwood Point, and San Mateo 7.5-minute
Quadrangles created by the U.S. Fish and Wildlife Service

Page 46 of 57

Page 47 of 57

Page 48 of 57

Page 49 of 57

Page 50 of 57

Page 51 of 57

Page 52 of 57

Appendix E. Status and Rarity Report and Ecological Report for
Milpitas, Mountain View, Newark, Palo Alto, Redwood Point,
and San Mateo 7.5-minute Quadrangles created by the
California Native Plant Society

Page 53 of 57

Scientific Name
Acanthomintha
duttonii
Allium
peninsulare var.
franciscanum
Amsinckia lunaris

Rare
Plant
Rank
1B.1

State
Rank
S1

Global
Rank
G1

CESA
CE

FESA
FE

Elevation
High
(meters)
300

Elevation
Low
(meters)
50

Common Name
San Mateo thorn‐
mint
Franciscan onion

Family
Lamiaceae

Lifeform
annual herb

Liliaceae

1B.2

S2.2

G5T2

None

None

300

52

bent‐flowered
fiddleneck
California
androsace

Boraginaceae

perennial
bulbiferous
herb
annual herb

1B.2

S2.2

G2

None

None

500

3

Primulaceae

annual herb

4.2

S3.2?

G5?T3T4

None

None

1200

150

Anderson's
manzanita

Ericaceae

1B.2

S2?

G2

None

None

760

60

Arctostaphylos
montaraensis

Montara
manzanita

Ericaceae

1B.2

S2.2

G2

None

None

500

150

Arctostaphylos
regismontana

Kings Mountain
manzanita

Ericaceae

1B.2

S2.2

G2

None

None

730

305

Astragalus
pycnostachyus
var.
pycnostachyus
Astragalus tener
var. tener
Atriplex depressa
Atriplex
joaquiniana
Calandrinia
breweri

coastal marsh
milk‐vetch

Fabaceae

perennial
evergreen
shrub
perennial
evergreen
shrub
perennial
evergreen
shrub
perennial herb

1B.2

S2.2

G2T2

None

None

30

0

alkali milk‐vetch

Fabaceae

annual herb

1B.2

S1.1

G1T1

None

None

60

1

brittlescale
San Joaquin
spearscale
Brewer's
calandrinia

Chenopodiaceae
Chenopodiaceae

annual herb
annual herb

1B.2
1B.2

S2.2
S2

G2Q
G2

None
None

None
None

320
835

1
1

Portulacaceae

annual herb

4.2

S3.2?

G4

None

None

1220

10

Androsace
elongata ssp.
acuta
Arctostaphylos
andersonii
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Scientific Name
Centromadia
parryi ssp.
congdonii
Chorizanthe
cuspidata var.
cuspidata
Cirsium fontinale
var. fontinale
Cirsium
praeteriens
Collinsia
multicolor
Cordylanthus
maritimus ssp.
palustris
Dirca occidentalis

Eriophyllum
latilobum
Eryngium
aristulatum var.
hooveri
Erysimum
franciscanum
Fritillaria biflora
var. ineziana

FESA
None

Elevation
High
(meters)
230

Elevation
Low
(meters)
0

Family
Asteraceae

Lifeform
annual herb

Rare
Plant
Rank
1B.2

San Francisco Bay Polygonaceae
spineflower

annual herb

1B.2

S2.2

G2T2

None

None

215

3

Crystal Springs
fountain thistle
lost thistle

Asteraceae

perennial herb

1B.1

S1.1

G2T1

CE

FE

175

45

Asteraceae

perennial herb

1A

SX

GX

None

None

100

0

annual herb

1B.2

S2.2

G2

None

None

250

30

annual herb
(hemiparasitic)

1B.2

S2.2

G4?T2

None

None

10

0

perennial
deciduous
shrub
perennial herb

1B.2

S2S3

G2G3

None

None

395

50

1B.1

S1.1

G1

CE

FE

150

45

annual /
perennial herb

1B.1

S2.1

G5T2

None

None

45

3

Brassicaceae

perennial herb

4.2

S3.2

G3

None

None

550

0

Liliaceae

perennial
bulbiferous
herb
perennial
bulbiferous
herb

1B.1

S1.1

G1QT1Q

None

None

150

150

1B.2

S2.2

G2

None

None

410

3

Common Name
Congdon's
tarplant

San Francisco
Scrophulariaceae
collinsia
Point Reyes bird's‐ Scrophulariaceae
beak
western
leatherwood

Thymelaeaceae

San Mateo woolly Asteraceae
sunflower
Hoover's button‐ Apiaceae
celery
San Francisco
wallflower
Hillsborough
chocolate lily

Fritillaria liliacea fragrant fritillary

Liliaceae

Page 55 of 57

State
Rank
S2

Global
Rank
G4T2

CESA
None

Scientific Name
Hesperevax
sparsiflora var.
brevifolia
Hesperolinon
congestum
Lasthenia
conjugens
Lessingia
arachnoidea
Lessingia
hololeuca
Lilium
maritimum

FESA
None

Elevation
High
(meters)
215

Elevation
Low
(meters)
0

Common Name
Family
short‐leaved evax Asteraceae

Lifeform
annual herb

Rare
Plant
Rank
1B.2

Marin western flax Linaceae

annual herb

1B.1

S2.1

G2

CT

FT

370

5

Contra Costa
goldfields
Crystal Springs
lessingia
woolly‐headed
lessingia
coast lily

Asteraceae

annual herb

1B.1

S1.1

G1

None

FE

470

0

Asteraceae

annual herb

1B.2

S1.2

G1

None

None

200

60

Asteraceae

annual herb

3

S3

G3

None

None

305

15

Liliaceae

1B.1

S2

G2

None

None

475

5

3.2

S2.2

G2Q

None

None

550

90

1B.2

S2.2

G2Q

None

None

355

15

1B.2

S1.1

G1

None

None

855

185

1B.2

S2

G2Q

None

None

760

10

Asteraceae

perennial
bulbiferous
herb
perennial
evergreen
shrub
perennial
evergreen
shrub
perennial
deciduous
shrub
perennial
evergreen
shrub
annual herb

3.2

S3.2?

G3

None

None

825

45

Asteraceae

annual herb

1B.2

S2S3

G2G3

None

None

1200

100

Lupinus arboreus San Mateo tree
var. eximius
lupine

Fabaceae

Malacothamnus
arcuatus

arcuate bush‐
mallow

Malvaceae

Malacothamnus
davidsonii

Davidson's bush‐
mallow

Malvaceae

Malacothamnus
hallii

Hall's bush‐mallow Malvaceae

Micropus
amphibolus
Monolopia
gracilens

Mt. Diablo
cottonweed
woodland
woolythreads
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State
Rank
S2S3

Global
Rank
G4T2T3

CESA
None

Scientific Name
Navarretia
myersii ssp.
myersii
Navarretia
prostrata
Pentachaeta
bellidiflora
Plagiobothrys
glaber
Polemonium
carneum
Stuckenia
filiformis
Suaeda
californica
Trifolium
hydrophilum
Triphysaria
floribunda
Tropidocarpum
capparideum

FESA
None

Elevation
High
(meters)
330

Elevation
Low
(meters)
20

Common Name
pincushion
navarretia

Family
Polemoniaceae

Lifeform
annual herb

Rare
Plant
Rank
1B.1

prostrate vernal
pool navarretia
white‐rayed
pentachaeta
hairless popcorn‐
flower
Oregon
polemonium
slender‐leaved
pondweed

Polemoniaceae

annual herb

1B.1

S2.1?

G2?

None

None

700

15

Asteraceae

annual herb

1B.1

S1.1

G1

CE

FE

620

35

Boraginaceae

annual herb

1A

SH

GH

None

None

180

15

Polemoniaceae

perennial herb

2.2

S1

G4

None

None

1830

0

2.2

S1S2

G5

None

None

2150

300

1B.1

S1.1

G1

None

FE

15

0

1B.2

S2.2?

G2?

None

None

300

0

Potamogetonaceae perennial
rhizomatous
herb
California seablite Chenopodiaceae
perennial
evergreen
shrub
saline clover
Fabaceae
annual herb
San Francisco
owl's‐clover
caper‐fruited
tropidocarpum

State
Rank
S1.1

Global
Rank
G1T1

CESA
None

Scrophulariaceae

annual herb

1B.2

S2.2

G2

None

None

160

10

Brassicaceae

annual herb

1B.1

S1.1

G1

None

None

455

1
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E.2.1
E.2.2
E.2.3
E.2.4
E.2.5

Joseph Sullivan, Ph.D
Michael Bumgardner
Geoff Monk
Sarah M. Lynch
Hope E. Kingma

APPENDIX E.2.1
RESUME OF JOSEPH SULLIVAN, Ph.D

Qualifications
Dr. Sullivan has 20 years of post graduate school experience
conducting wildlife biology/toxicology studies and performing
ecological risk assessments. He is a Certified Wildlife Biologist. He
has managed individual projects with study sites across the country,
as well as multiple simultaneous projects occurring in a single
location. He has contributed to numerous CEQA documents
principally in the Biological Resources and Contaminants Sections.
Recent field work has focused on raptor surveys, banding birds, and
monitoring for listed species. He has acted as prime contractor for
projects with the U.S. Forest Service, U.S. Fish & Wildlife Service,
and U.S. Environmental Protection Agency. He has also contributed
to a study for the Farm Services Agency of the USDA. Additional
work projects have been performed for the State of California and
numerous private clients, including multinational corporations.
His areas of expertise include evaluating the impacts of
contaminants on wildlife, including conducting both laboratory and
field studies necessary to fully describe how a particular
contaminant affects wildlife species, particularly birds. He also has
experience with wetlands delineations and Geographic Information
System (GIS) mapping and spatial analysis. Over the last 10 years,
GIS has been used in nearly all projects to map and depict project
site characteristics. A global positioning system (GPS) unit with
sub-meter accuracy is used to map wetlands, sampling locations,
bird nests, etc. Other GIS work has included work for the U.S. EPA
to calculate the proximity of various bird monitoring locations
nationwide to agricultural fields to determine the ability of standard
bird monitoring to assess impacts of pesticides on birds.

Selected Relevant Experience
California Department of Food and Agriculture–Two related
projects are underway to evaluate the risks of pesticide use in
statewide pest control programs administered by the California
Department of Food and Agriculture.
Moffett Airfield—The Navy is cleaning up some contaminated
marshes at Moffett Airfield near the southern shore of the San
Francisco Bay. Dr. Sullivan’s role is to Draft the Biological
Assessment for Formal Consultation on Endangered Species with
the United States Fish and Wildlife Service. Also coordinate all the
surveys and monitoring required before, during and after the
remediation field work.
U.S. Army Center for Health Promotion and Preventive
Medicine–This project initiated in 2009 and completed in 2010
involved gathering data and writing technical documents in support
of describing fate, transport and effects of compounds of military
interest to assist in completing Wildlife Toxicity Assessments
(WTAs). WTAs describe the state of knowledge concerning
toxicity for specific chemicals and then use those data as support in
deriving Toxicity Reference Values (TRVs). Each depends on a
sound foundation of data acquisition and description in deriving
values and/or basing recommendations.
Travis Air Force Base –An on-going project initiated in 2009

JOSEPH P. SULLIVAN, PH.D,
CERTIFIED WILDLIFE
BIOLOGIST/TOXICOLOGIST
Principal Environmental Scientist

Education
Ph.D. Wildlife Science, Virginia Tech
(VPI&SU), Blacksburg, VA, 1991
MS, Biology/Ecology, Utah State University,
Logan, Utah, 1986
BA Biology, Ripon College, Ripon, WI, 1982

Special Training
38 Hour Army Corps of Engineers Wetland
Delineation Training Program (Certificate No.
5487)
40-hr Hazardous Waste Worker Training

Professional Associations
The Wildlife Society
Society of Environmental Toxicology and
Chemistry
Association of Environmental Professionals

Publications
Sheffield, S.R., J.P. SULLIVAN and E.F. Hill. In
Press. Identifying and handling
contaminant-related wildlife
mortality/morbidity. N. Silvy, editor. In:
Wildlife Techniques Manual, 7th edition .
John Hopkins University Press, Baltimore,
MD.
SULLIVAN, J.P. and E.F. Hill. 2009. Assessing
impacts of environmental contaminant on
wildlife. B. Ballantyne, T. Marrs, and T.
Syversen, editors. In General and Applied
Toxicology, 3rd Edition. John Wiley & Sons
Ltd, Chichester, UK, pp 2175-2207.
Nielson, R.M., L.L. McDonald, J.P. SULLIVAN,
C. Burgess, D.S. Johnson, D. Johnson, S.
Bucholtz, S. Howlin, S. Hyberg. 2008.
Estimating the response of ring-necked
pheasants (Phasianus colchicus) to the
Conservation Reserve Program. Auk 125:
434-444.
Henning, M.H., S.K. Robinson, K.J. McKay, J.P.
SULLIVAN, H. Bruckert. 2003. Productivity of
American robins exposed to polychlorinated
biphenyls, Housatonic River, Massachusetts,
USA. Environmental Toxicology and

involves wetland delineations, Biological Resource Assessments,
Ecological Risk Assessments, and special status species monitoring.
Three sites require remediation. Previous efforts at two stream
locations defined the extent of the contamination and the special
status species potentially present. For these sites, a pre-construction
survey was conducted for rare plants and special status wildlife.
During remediation, monitoring for a special status turtle was
performed. At the third site, Dr. Sullivan performed a wetland
delineation and Biological Resources Assessment. GIS was used to
map the location of the wetlands on the site. An Ecological Risk
Assessment was recently completed for this third site.
Port Authority of San Francisco –A project involves
redevelopment of a stretch of waterfront property with known
groundwater contamination. Dr. Sullivan completed a terrestrial
Ecological Risk Assessment of the site. GIS was used to assess the
area of soil and ground water contamination that would exceed safe
levels and identify those areas where exposure to wildlife would be
the greatest.
Beale Air Force Base (2009) – Dr. Sullivan coordinated natural
resource monitor as part of the revision of the Base’s Integrated
Natural Resources Management Plan. During the rainy season in
early 2009, subcontractors were identified and supervised for
monitoring of salmonid species in a stream and special status
aquatic invertebrates species in temporary pools. During the late
Spring and Summer, Dr. Sullivan coordinated and conducted bird
monitoring at a constant-effort bird banding station. GIS was used
to determine the proportions of the site within different habitat
classes and depict the locations for the mist nets.
BASF Corporation (2008 & 2009) – Dr. Sullivan performed two
similar projects investigating the bird use of agricultural crops. One
project involved corn, and the other project involved potatoes. Both
projects involved both GIS analyses as well as review of breeding
requirements and diets of North American birds. The ranges of birds
during breeding, migration and winter were overlaid with the
counties where the crops are grown. Once the list of birds known to
occur in the counties growing the crops was determined, the habitat
use and dietary requirements of the species were reviewed to
determine whether the birds might occur in the crop fields.
U.S. Fish& Wildlife Service (2008 – 2009) – Dr. Sullivan
collaborated with a statistician to analyze population habitat data for
a plant species in southwestern Idaho under consideration by the
Fish & Wildlife Service for listing as a Threatened or Endangered
Species. Dr. Sullivan’s role was as the Prime Contractor and project
manager, and he also used Spatial Analysis with GIS to determine
the habitat composition in areas where the population estimates had
been determined.

Chemistry 22(11): 2783-2788.
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MICHAEL BUMGARDNER
Principal, Bumgardner Biological Consulting
Mr. Bumgardner has over 20 years of experience with the terrestrial vertebrates, invertebrates, and flora of North, Central, and South
America; Asia; Africa; and western Europe. He also has over 18 years of experience in the management and preparation of environmental
documents that comply with the National Environmental Policy Act (NEPA), California Environmental Quality Act (CEQA), Tahoe
Regional Planning Agency (TRPA) Rules of Procedure, Federal Endangered Species Act (FESA), and California Endangered Species Act
(CESA). He has extensive experience in the coordination and preparation of biological resource assessments, impact assessments,
management plans, mitigation programs, and habitat conservation planning and permitting associated with special-status species.
TECHNICAL CAPABILITIES

PROJECT EXPERIENCE



State and Federal Endangered Species Act Compliance

Experienced with the statutory requirements and guidelines
for federal Endangered Species Act Section 7
Consultations, Section 10(a)(1)(B) incidental take permits,
Section 10(a)(1)(A) safe harbor agreements, and California
Fish and Game Code Section 2081 management
agreements and Section 2080.1 consistency determinations.



Experienced in the preparation of biological assessments
and conservation strategies for state and federal threatened
and endangered species and other special-status species.



Managed and conducted surveys for species including, but
not limited to: valley elderberry longhorn beetle, California tiger
salamander, arroyo toad, western spadefoot, mountain yellow-legged
frog, California red-legged frog, desert tortoise, western pond turtle,
blunt-nosed leopard lizard, giant garter snake, San Joaquin kit fox,
California clapper rail, spotted owl, northern goshawk, burrowing owl,
Swainson’s hawk, least Bell’s vireo, southwestern willow flycatcher,
California gnatcatcher.



Experienced in the management and preparation of
environmental documents that comply with CEQA, NEPA,
and the TRPA Rules of Procedure.



Experienced with impact analyses involving sensitive
habitats and special-status species, designing feasible
mitigation measures to reduce significant impacts on
biological resources, and resolving project conflicts with
biological resources.



Serves on the Science Subteam of the US Fish and Wildlife
Service’s Recovery Team for the Santa Barbara County
DPS of California tiger salamander.



Served as guest lecturer for course on Ecological Methods
(Sierra Community College) and Conservation Biology
(California State University - Sacramento).

EDUCATION AND AFFILIATIONS
B.S., Zoology, June 1980, University of California at Davis,
California

Registrations
Federal Scientific Take Permit No. TE-785564-6 for California
Gnatcatcher (Polioptila californica californca), Southwestern
Willow Flycatcher (Empidonax trailii extimus), California
Clapper Rail (Rallus longirostris obsoletus), and California Tiger
Salamander (Ambystoma californiense)
California Department of Fish and Game Scientific Collector’s
Permit #801214-01 and Letter of Agreement for Yellowbilled Cuckoo (Coccyzus americanus), Willow Flycatcher
(Empidonax trailii), California Gnatcatcher (Polioptila
californica californca), California Black Rail (Laterallus
jamaicensis coturniculus), and California Clapper Rail (Rallus
longirostris obsoletus)

Cape Horn Tunnel Rehabilitation Project California Tiger
Salamander Drift Fence Study and Monitoring, CH2M HILL
and Oakdale Irrigation District
Sespe Oil Field Endangered Species Act/Permitting Assistance in
Regards to California Condor, Seneca Resources
Kettleman Hills North Dome Oil Field Blunt-Nosed Leopard
Lizard Surveys, McCormick Biological and Chevron
California Red-legged Frog Monitoring, Salvage, and Relocation for
the Marsh Creek Bridge Repairs, Sycamore Environmental
Consultants and Contra Costa County Planning
Department
San Joaquin Kit Fox Potential Den Surveys and Clearance for the
Vernalis-Thoming 3 & 4 Aggregate Mining Sites, Teichert
Materials
Least Bell’s Vireo and Southwestern Willow Flycatcher Surveys within
Recreation Residence Tracts of the Angeles National
Forest, Angeles National Forest
San Joaquin Kit Fox Potential Den Surveys on 2,700+ Acres
within The Villages at Laguna San Luis SUDP, Berryman
Ecological LLC
Review of Coachella Valley Multi-Species Habitat Conservation
Plan and EIR/EIS (particularly for Peninsular Bighorn Sheep),
Pacific Municipal Consults and City of Palm Springs
Review and Comment on Proposed Critical Habitat for
Southwestern Willow Flycatcher, Southern California Edison
Soledad Canyon Sand and Gravel Mine Expert Witness Services,
Jeffer, Mangels, Butler, and Marmaro LLP
Angeles National Forest Fire and Vegetation Management
Program Endangered Species Surveys and FESA
Compliance, North State Resources, Inc.
Northwest Casmalia Enhanced Oil Recovery Project California
Tiger Salamander and California Red-legged Frog Habitat
Assessment and Endangered Species Act Compliance,
Santa Maria Pacific, LLC
Kettleman Hills Waste Management Facility Class 1 Landfill
Expansion Blunt-nosed Leopard Lizard Surveys and
Endangered Species Act Compliance, TRC Solutions
Zeneca Richmond Facility Saltmarsh Remediation Project
California Clapper Rail Focused Survey and Habitat
Evaluation/Impact Assessment, LFR Levine Fricke
Los Flores Ranch Remediation Project California Tiger Salamander
Habitat Evaluation, Impact Assessment, and Alternative
Land Use Development Strategy, Chevron
White Paper on the Known Historic and Current Distribution of
the San Joaquin Kit Fox in Eastern Merced and Stanislaus
Counties and Western Madera County, Merced County
UC Merced/University Community Federally Listed Vernal Pool
Crustacean, California Tiger Salamander, Special-Status Plant, and
San Joaquin Kit Fox/Fresno Kangaroo Rat Survey Programs
and Biological Assessment, University of California and
Merced County
Stewart Tract Section 2081 Habitat Management Plan for
Swainson’s Hawk, Califia Development
Milpitas Recycled Water Pipeline Project Passive Relocation
Program for Burrowing Owl, Santa Clara Valley Water
District

Natural Resource Management Projects

Transportation Projects

California Tiger Salamander Distribution Study in Southern San Luis
Obispo County, U.S. Fish and Wildlife Service
Tulare Basin Wildlife Management Area Planning Assistance,
U.S. Fish and Wildlife Service
Hansen Creek (Nevada) Biological Monitoring Program, Getchell
Gold Mine
Lawrence Berkeley National Laboratory Biological Baseline
Database, U.S. Department of Energy
Environmental Baseline Study for a 10-year comprehensive plan
that addresses 280+ petroleum-related projects in eastern
Venezuela, Petroleos de Venezuela, S.A.

Analysis of Impacts to Willow Flycatcher Habitat from Emergency
Washout Repairs on the Caliente Line along Meadow Valley
Wash (Nevada), Union Pacific Railroad
Analysis of Impacts to Willow Flycatcher Habitat from Emergency
Washout Repairs on the Clifton Branch of the Lordsburg
Line along the Gila River (Arizona), Union Pacific Railroad
Biological Evaluations for 18 Union Pacific Railroad Bridge
Replacement Projects in California, Olsson Consulting
Hill Slough Bridge Replacement Project California Clapper Rail
Surveys, Sycamore Environmental Consultants
Union Pacific Railroad Yolo Bypass North Track Project
Biological Assessment, Parsons Corporation
Kowloon-Canton Railway Corporation Lok Ma Chau Spurline
(Hong Kong) Expert Witness Services, Denton Wilde Sapte
(Legal Counsel, London)
Kowloon-Canton Railway Corporation Lok Ma Chau Spurline
Environmental Impact Assessment Defensibility Review
and Response to Comments, California Environmental
Consulting Associates
US Highway 101 Auxiliary Lanes Project Wetlands Delineation,
Natural Environment Study, and Biological Assessment,
San Mateo County Department of Transportation

Utility and Infrastructure Projects
Biological Assessments and Monitoring for Various Projects on
the U.S. Bureau of Reclamation’s Delta-Mendota Canal, San
Luis & Delta-Mendota Water Authority
Avenal Energy Project Application for Certification and
Endangered Species Act Compliance, TRC Solutions
Elk Grove Routine Stormwater Channel Maintenance Program
Biological Assessment for Giant Garter Snake and Valley
Elderberry Longhorn Beetle, City of Elk Grove
Habitat Assessments for Southwestern Willow Flycatcher at Southern
California Edison Facilities in the Santa Ana River
Watershed, Southern California Edison
Alba Phase 3 LNG Plant Preliminary Impact Analysis,
Alternatives Analysis, and Environmental Impact
Assessment (EIA) (Equatorial Guinea), Marathon Oil
Company
Mill Creek 2/3 Hydroelectric Project FERC Relicensing
Southwestern Willow Flycatcher Expert Witness Services,
Downy, Brand, Seymour, and Rohwer
Santa Rosa Subregional Long-Term Wastewater Project EIR and
Biological Assessment, City of Santa Rosa
Southern Nevada Water Authority Treatment and Transmission
Facility EIS and Biological Assessment, Southern Nevada
Water Authority (Nevada)
Biological Evaluations for Several Wastewater Infrastructure
Projects on National Forest lands in the Lake Tahoe Basin,
South Tahoe Public Utility District
Echo Lake Dam Stabilization Environmental Assessment,
PG&E

Mining Projects
California Red-legged Frog Survey and Endangered Species Act
Compliance Strategy for the Gardner Ranch Mining and
Processing Facility, Granite Construction Company
California Red-legged Frog Survey for the Bee Rock Quarry and
Adjacent Drainages, Granite Construction Company
Day Creek-Inland Rock Mine Expansion San Bernardino Kangaroo
Rat Trapping Study, West Coast Environmental &
Engineering and Hanson Aggregates
Los Alamos Sand Mine California Tiger Salamander and California
Red-legged Frog Surveys, Biological Assessment, and Safe
Harbor Agreement, Los Alamos Sand Company
Williams Quarry Expansion Project Biological Resources Report,
Resource Design Technology, Inc.
Madera Ranch Quarry California Tiger Salamander Biological
Assessment and Draft Biological Opinion, Pacific
Municipal Consultants
Ozena Valley Ranch Surface Mining Site Biological Resources
Report, West Coast Environmental & Engineering
Santa Maria River Surface Mining Site Biological Resources
Report, West Coast Environmental & Engineering
Diamond Rock Surface Mining Site Biological Resources Report
and Blunt-nosed Leopard Lizard Impact Avoidance Program,
West Coast Environmental & Engineering

TRPA Projects
Heavenly Ski Resort Master Plan EIR/EIS, Biological Resources
Surveys, Biological Evaluation, and Annual Monitoring
Programs, Heavenly Ski Resort and Tahoe Regional
Planning Agency
Golden Bear Park Master Plan EIR/EIS, Tahoe Regional
Planning Agency and El Dorado County
Harootunian Trust Land Transfer Biological Evaluation, Lake
Tahoe Basin Management Unit, USDA Forest Service

Department of Defense Projects
California Gnatcatcher Surveys for the Santa Margarita River
Conjunctive Use Project within MCB Camp Pendleton,
Fallbrook Naval Weapons Station, and City of Fallbrook,
North State Resources, Inc.
Brooks Air Force Base (Texas) Inventory of Avian Species, U.S.
Air Force Center for Environmental Excellence (AFCEE)
Hohenfels Combat Maneuver Training Center (Germany)
Integrated Natural Resources Management Plan-Fish and
Wildlife and Threatened and Endangered Species
Management Programs, U.S. Army Europe (USAEUR)
Andrews Air Force Base and Davidsonville and Brandywine
Communication Sites (Maryland) Biological Inventory and
Integrated Natural Resources Management Plan, AFCEE
Fort Leonard Wood (Missouri) BRAC US Army Chemical
School and Military Police School Relocation Mitigation
Monitoring Framework and Adaptive Management
Strategy, U.S. Army
U.S. Fish and Wildlife Service World-listed, and Portuguese
Government Listed Species Surveys and Integrated Natural
Resources Management Plan (Azores), AFCEE and U.S.
Air Force Air Combat Command (ACC)
Dyess Air Force Base (Texas) Threatened and Endangered
Species, Fish and Wildlife, and Outdoor Recreation
Component Plans of the Integrated Natural Resources
Management Plan, ACC
Vandenberg Air Force Base (California) Fiber Optic Cable Route
Biological Assessment, U.S. Air Force Space Missile
Command
Camp Pendleton Relocation of Baseline Road and Case Springs
Access Road Habitat Suitability and Assessment for the
Stephen’s Kangaroo Rat, California Gnatcatcher, and Least Bell’s
Vireo, U.S. Marine Corps

APPENDIX E.2.3
RESUME OF GEOFF MONK

J. GEOFF MONK
ENVIRONMENTAL BIOLOGIST
Mr. Monk has over 30 years of experience as a wildlife/environmental biologist in California, with
additional experience in Idaho, Washington, Oregon, and Nevada. His technical expertise includes:
design and implementation of rare and endangered species population studies; quantitative wildlife and
vegetation analysis; multiparameter wetlands assessments; design and implementation of wetlands
mitigation projects; mitigation monitoring; biological constraints analysis; and impact analysis pursuant
to NEPA and CEQA. Mr. Monk has extensive experience with wetlands planning and permitting
pursuant to Sections 401 and 404 of the Clean Water Act, and Section 10 of the Rivers and Harbors Act
(as administered by the California Regional Water Quality Control Board and the U.S. Army Corps of
Engineers). He also has extensive experience assisting applicants with the preparation of endangered
species “incidental take permits” pursuant to Section 7 and 10 of the Federal Endangered Species Act and
pursuant to Section 2081 of the California Endangered Species Act. Mr. Monk prepares Streambed
Alteration Agreements pursuant to Sections 1602 of the California Fish and Game Code (as administered
by the California Department of Fish and Game). Finally, Mr. Monk is recognized as an expert with
many special-status animal and plant species, and holds numerous permits/authorizations to conduct
presence/absence surveys for these species.

EDUCATION
M.S., Wildland Resource Science, University of California, Berkeley, 1981
B.S., Wildlife Management, Humboldt State University, Arcata, California, 1977

EMPLOYMENT HISTORY
1992 - Present:

Monk & Associates, Environmental Biologist/Principal.

1989 -1992:

Harding Lawson Associates, Senior Biologist.

1986-1989:

University of California, Santa Cruz, Federal and State Birds of Prey Monitoring
Team Coordinator/ Data Base Manager.

1984 - 1986:

Monk & Associates, Wildlife Biologist/Principal

1981 - 1983:

U.S. Fish and Wildlife Service, Wildlife Biologist. Sacramento Endangered
Species Office.

1976-1980:

U.S. Bureau of Land Management, Wildlife Biologist, Washington (Spokane),
Nevada (Ely), and California Districts (Sacramento, Ukiah).

CERTIFICATIONS
Certified Wildlife Biologist - Certification from The Wildlife Society, Washington, D.C. 1993.

ISABELLE de GEOFROY
Biologist

Monk & associates

REPRESENTATIVE EXPERIENCE (Full Environmental Permitting and Mitigation
Implementation Projects and/or Environmental Impact Report Biology Section Preparation, or as
otherwise specified)
Burlington Northern Santa Fe Railway Intermodal Facility, San Joaquin County, California
Shea Homes LaVigne Development, City of American Canyon, California
Ghisletta Project, City of American Canyon, California
Blue Rock Country Club, City of Hayward, California
Stonechase Housing Development, Livermore, Alameda County, California
Highland View Development, El Dorado County, California.
UNOCAL Ecological Risk Assessment, San Luis Obispo County, California
Keller Canyon Sanitary Landfill, Contra Costa County, California.
TMD-Brown Development, Sonoma County, California.
Bennett Consolidated Commercial Development, Sonoma County, California.
Granite Construction Company, Vernalis Project, Stanislaus County, California.
Redwood Sanitary Landfill Salt Marsh Harvest Mouse Survey, Marin County, California.
Lambie Ranch Development, Solano County, California.
Manzanar Four Lane Project, Inyo County California.
Vasco Road Sanitary Landfill, Alameda County, California.
Pacific Gas & Electric, Pacific Gas Transmission - Natural Gas Pipeline Expansion Project.
PGT/PG&E Pipeline Expansion Project from Central California to Kingsgate B.C, Canada.
Port of Oakland Inner Harbor Deep Draft Navigation Improvement Project, Oakland, California.
Lakeborough Community Development, Stanislaus County, California.
Completed helicopter surveys in Oregon for nesting peregrine falcons, ospreys, and bald eagles
on contract to the Oregon Department of Fish and Wildlife.
Annual raptor surveys, California for BLM and USFWS.
Completed wildlife/vegetation characterization studies in eastern Nevada and northern California.
Projects included vegetation mapping, Emlin bird transects, rodent snap trapping, and carnivore
live trapping. Employer: U.S. Bureau of Land Management.
Ecological preserve suitability study, Yakima Canyon, Washington. Employer: U.S. Bureau of
Land Management.
Raptor banding studies, Alberta, Canada - Adult raptors were trapped and banded at the nest site.
Nestlings were also banded. Species included the ferruginous hawk, Swainson's hawk, red-tailed
hawk, Cooper's hawk, merlin, prairie falcon, and golden eagle. Employer: Canadian Wildlife
Service.
TECHNICAL REVIEW COMMITTEES
2000 – Invited member of the Amphibian, Reptile, and Mammal Focus Team for the Regional Wetland
Monitoring Program sponsored by the California Regional Water Quality Control Board and other local
and State agencies.
1998- Invited member of the Contra Costa County Biological Technical Review Committee for the
Alameda-Contra Costa Biodiversity Study.
AWARDS
U.S. Bureau of Land Management Special Achievement Award, California State Honors.
U.S. Fish and Wildlife Service Special Achievement Award, Western Regional Honors

APPENDIX E.2.4
RESUME OF SARAH M. LYNCH

MONK & ASSOCIATES
Environmental Consultants
SARAH M. LYNCH
BIOLOGIST
Ms. Lynch is a biologist experienced in the fields of wildlife biology, wetlands ecology and delineation,
botany, and threatened and endangered species assessments. She has worked as a biological consultant for
over 20 years. Her technical expertise includes: amphibian and fairy shrimp surveys; bird censusing; small
mammal trapping; multiparameter wetland assessments; rare plant surveys; mitigation monitoring;
biological constraints analysis and impact analysis pursuant to CEQA. She holds permits to work with
several federal and state listed endangered species. Ms. Lynch also prepares permitting packages for
submittal to local, state, and federal resource agencies. She has extensive experience conducting surveys
for special-status animal and plant species, and has worked on small and large survey projects, either
independently or as part of a large survey team.
EDUCATION
B.S., Environmental and Systematic Biology
California Polytechnic State University, San Luis Obispo 1990

EMPLOYMENT HISTORY
1994 - Present:

Monk & Associates, Associate Biologist

1992 - 1994:

Western Ecological Services Company, Inc., Biologist

1990 - 1992:

Harding Lawson Associates, Staff Biologist

1989 - 1990:

San Luis Obispo County, Planning Department, Energy Division,
Environmental Intern

1989:

San Luis Obispo County, Environmental Coordinator's Office,
Environmental Intern

1988:

The Peregrine Fund Inc., Boise, Idaho
Hack Site Attendant

CERTIFICATIONS
Certified Wildlife Biologist - Certification from The Wildlife Society, Washington, D.C.
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SARAH M. LYNCH
Biologist

REPRESENTATIVE EXPERIENCE

Botanical and Wildlife Studies
Conducted trapping studies for the Federal and State listed endangered salt marsh harvest mouse in the Bay
Area. Included on Federal and State Memorandums of Understanding (MOUs) permitting handling of salt
marsh harvest mice. Clients: Entrix, Inc., Sacramento, California; City of San Rafael; Bay Port Center;
PG&E.
Biological Constraints Analysis and Special-Status Plant Surveys, Doolan Ranch Project Site, Alameda
County, California. 2005-2006. Completed a biological constraints analysis of this approximately 1,200-acre
rural project site located in the hills east of Livermore. This constraints analysis provided the project
proponent with information on the biological resources found on the project site and how these resources
could pose a constraint to development. Following preparation of the constraints analysis, M&A completed
four months of special-status plant surveys on the project site following California Department of Fish and
Game and the California Native Plant Society’s “Rare Plant Survey Guidelines.” Two special-status plants
were identified on the project site. Client: Pulte Home Corporation.
Biological Support and Peer Review Services, Contra Costa County, Community Development Department,
Martinez, CA. 2002 – Ongoing. On-call services. Since 2002 have been assisting the County of Contra
Costa, Community Development Department, with the peer review of biological constraints analysis reports
and special-status species survey reports prepared for proposed development projects in the County. Assist
Community Development Department personnel in the preparation of Initial Studies and the Biological
Resource sections of Mitigated Negative Declarations for proposed projects. Assist Community
Development Department staff in identifying project impacts to biological resources and crafting adequate
mitigation measures to offset the impact to a less than significant level pursuant to CEQA.
Environmental Permitting, Safe Routes to School Program, Town of Fairfax, Marin County, CA. 20052006. Assisted Moffatt & Nichol Engineering and the Town of Fairfax with environmental permit
applications for the repair and reconstruction of a bridge over Fairfax Creek in the Town of Fairfax. Met
with California Department of Fish and Game personnel on the project site and acquired a streambed
alteration agreement from Fish and Game in accordance with Section 1602 of California Fish and Game
Code. Client: Moffatt & Nichol Engineering, Walnut Creek, CA.
Burrowing Owl, California Red-Legged Frog, California Tiger Salamander, and Rare Plant Surveys.
Martinelli Ranch, Petaluma, CA. 2001-2003. Conducted focused surveys on 600 acres for special-status
animals and plants in order to comply with a State Water Resources Control Board requirement for a
pending Water Rights Permit application. Focused surveys were conducted on portions of the ranch
proposed for water diversion and place of use (vineyard planting). Ms. Lynch prepared several reports for
the State Water Board to assist them with their water rights application. A California red-legged frog and
burrowing owl survey report was prepared, a special-status plant survey report was prepared, and a
California tiger salamander larval survey report was prepared. Client: Mr. Dave Martinelli.
Breeding Bird Census. Charles Krug’s York Creek Winery, St. Helena, CA. 2000-2002. In order to control
the spread of Pierce’s Disease, the Peter Mondavi Family applied for and received a streambed alteration
agreement (SBAA) from California Department of Fish and Game to remove native riparian vegetation
along three creek channels at their York Creek Winery. One of the SBAA conditions is that a biologist
conduct a breeding bird census along the creek channels for three years: one year prior to vegetation
removal and two years subsequent to removal, to observe the effect the vegetation removal has on breeding
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SARAH M. LYNCH
Biologist
birds. Ms. Lynch was the project lead during these breeding bird surveys, participating in dawn surveys for
a three month period during the spring of 2000, 2001, and 2002. A report presenting the field methodology,
results, and statistical analysis of the data was prepared and submitted to California Department of Fish and
Game after each survey year. Client: Charles Krug Winery, Peter Mondavi Family.
California Red-Legged Frog Surveys. Charles Krug’s Willow Lake Ranch, Napa, CA. 1999. Charles
Krug received a Water Rights Permit from the State Water Resources Control Board for the enlargement
of two existing ponds (reservoirs) and creation of a third off-stream reservoir on their Willow Lake Ranch
site. One of the Water Rights Permit conditions was for a biologist to conduct California red-legged frog
surveys prior to enlargement of the existing reservoirs and construction of a third reservoir. Ms. Lynch
participated in the focused surveys for this Federal listed frog species. These surveys followed the U.S.
Fish and Wildlife Service’s survey protocol. No California red-legged frogs were identified in the existing
ponds. A report with these findings was prepared and submitted to the U.S. Fish and Wildlife Service, and
no further survey work or mitigation was required. Client: Charles Krug Winery, Peter Mondavi Family.
Special-Status Amphibian Surveys. 1991-Present. Conducted diurnal (daytime) surveys and nocturnal (night
time) surveys for special-status amphibian species including the California tiger salamander (Ambystoma
californiense), California red-legged frog (Rana aurora draytonii), and foothill yellow-legged frog (Rana
boylii). Surveys followed California Department of Fish and Game and U.S. Fish and Wildlife Service
protocols. Specific project experience provided below. Clients: City of Pinole, City of American Canyon,
Zander Associates, Shea Properties, Shea Homes, RIO Associates, McClellan Air Force Base, PARMEE
Development Corporation.
Pacific Commons Project Site, Santa Clara County, California. 1997. Conducted surveys for California
tiger salamander on an approximately 840-acre project site located in the City of Fremont, California.
Surveys entailed installing approximately 5,600 linear feet of drift fence and 275 pitfall traps on an
approximately 300-acre portion of the project site, setting the traps during rain storms and checking all
traps the following morning for California tiger salamanders. Nocturnal burrow surveys were also
conducted to check for adult salamanders "staging up" at their burrow entrances in preparation for
migration. Spring larval surveys (dip-netting surveys) were also conducted that same spring. Pitfall
trapping and larval surveys identified a large population of California tiger salamander on this project site
adjacent to San Francisco Bay. Client: Catellus Corporation.
Vasco Road Sanitary Landfill, east Alameda County, California. 1996-2000. Conducted nocturnal and
diurnal surveys for the California red-legged frog and California tiger salamander in the landfill’s
proposed expansion area. Both larval dip-netting/seining surveys and adult migration surveys were
conducted. Assisting the landfill in design of mitigation breeding pools that would be created within a
preserve area near the landfill that harbors extant populations of both California red-legged frog and
California tiger salamander. Client: Republic Services Vasco Road, LLC
Kammerer Ranch, Santa Clara County, California. 1998-2000. Conducted nocturnal and diurnal
California tiger salamander surveys over approximately 870 acres of habitat on this ranch identifying
breeding and aestivation habitats. Working with California Department of Fish and Game and Dr. Bradley
Shaffer, assisted in a genetic sampling study on the Kammerer Ranch. 300 tissue samples were collected
from breeding sites on the Kammerer Ranch which were then genetically analyzed. Dr. Shaffer conducted
genetic nucleotide studies of submitted larvae to determine the genotype(s) of larvae. Mitochondrial DNA
markers and nuclear gene markers were used to determine that the California tiger salamander population
on the Kammerer Ranch was of local origin as distinguished from other species of tiger salamander.
Client: Beveridge & Diamond
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Biologist
Garaventa Property Surveys, Black Diamond Mines Regional Preserve, East Contra Costa County,
California. 1998. Conducted larval California tiger salamander survey in six stock ponds that occur on the
Garaventa Property. Due to the size and depth of the stock ponds, both dip-netting and funnel trapping
methods were employed. Quantified acreage that was potentially used by California tiger salamander for
breeding and for upland aestivation. Two California tiger salamander breeding ponds were also identified
within Contra Loma Regional Park, immediately adjacent to the Garaventa Property. Client: Beveridge &
Diamond.
Stonechase Housing Development, Livermore, Alameda County, California. 1996 and 1997. Conducted
two years of California tiger salamander and fairy shrimp surveys on this ~1,300-acre project site.
California tiger salamander surveys were conducted in accordance with draft survey protocol guidelines
that were under development at that time by California Department of Fish and Game. Fairy shrimp
surveys followed U.S. Fish and Wildlife Service’s (USFWS) current survey protocol. Following USFWS’
protocol, water chemistry (i.e., salinity, alkalinity, pH) was checked and recorded during each bi-weekly
survey, and wetland locations (pools and swales) were mapped. Surveys for California tiger
salamander involved conducting nocturnal burrow surveys and setting up approximately 7,665 linear feet
of drift-fence and 306 pitfall traps to ascertain adult tiger salamander migration corridors to and from their
breeding pools. Dip-netting surveys for larval salamanders were also conducted during two consecutive
spring seasons. Both the vernal pool fairy shrimp (Branchinecta lynchi) and the California tiger
salamander were identified on the site. A formal report was prepared for USFWS at completion of all
surveys. Client: Zander Associates.
Souza & Son Wind Farm Property, East Contra Costa County, California. 1998. Conducted California
tiger salamander and California red-legged frog surveys on approximately 300 acres owned by A. Souza
& Son located off Vasco Road in eastern Contra Costa County. Dip-netting and minnow trapping
methodology were used to identify California red-legged frog juveniles and larvae in several stock ponds,
as well as numerous California tiger salamander larvae. An aestivation habitat survey suggested that
approximately 100 acres of the property provides California tiger salamander breeding and aestivation
habitat. Client: Beveridge & Diamond
Transonoma Project Site, Sonoma County, California. 1996-1997. Completed two years of nocturnal and
diurnal surveys for California tiger salamander on the Transonoma project site located on Helman Lane in
Cotati (Sonoma County), California. Surveys were conducted in accordance with the California
Department of Fish and Game’s draft California tiger salamander survey protocol. Adult migrating
California tiger salamander were identified near the project site during nocturnal driving surveys. All
adult salamanders identified were sexed, measured, and then returned unharmed to their original course of
travel. All records were submitted to California Department of Fish and Game’s database (RareFind).
Keller Canyon Sanitary Landfill, Pittsburg, Contra Costa County, California. 1994-1997. Conducted
larval dip-netting surveys for California tiger salamander in mitigation wetlands created on the landfill
property. Monitored existing California tiger salamander population for four years. Client: Keller Canyon
Landfill District, Browning-Ferris Industries.
Altamont Pass Road California Tiger Salamander Surveys, Alameda County, California. 1995. Conducted
night-driving surveys for California tiger salamander along an approximately five mile stretch of
Altamont Pass Road. M&A documented over 50 records for California tiger salamander along the survey
route. Also checked pitfall traps at drift fences installed along Altamont Creek and its tributaries. Nightdriving surveys and pitfall trapping were conducted to document California tiger salamander use of
Altamont Pass Road and to estimate population size. Client: Resource Management International, Inc.
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Biologist
Ecological Risk Assessment, McClellan Air Force Base (AFB), Sacramento County, and two associated
communication facilities (Lincoln, Placer County and Davis, Yolo County). 1993 -1994 Conducted
special-status wildlife surveys on 1,000 acres of natural habitats found within the AFB and its associated
communication facilities. Habitats consist primarily of non-native annual grasslands with vernal pools
interspersed. Three creeks also pass through the AFB. Specific surveys for special-status invertebrates
(fairy shrimp, vernal pool tadpole shrimp), amphibians (California tiger salamander, California red-legged
frog, western spadefoot toad), reptiles (giant garter snake, western pond turtle), and burrowing owl were
conducted. An inventory of all species observed on the sites was also compiled. Data on species
occurrences gathered during the surveys were used in the preparation of an ecological risk assessment for
the base. Client: Jacobs Engineering
UNOCAL Ecological Risk Assessment, San Luis Obispo County, California. 1995. Assisted with a
trophic level study as part of an ecological risk assessment. Study methods included trapping small and
medium sized mammals in dune scrub and dune slack communities, setting-up camera stations, and
conducting night spotlighting in an effort to characterize animal use of the UNOCAL site, and to
determine the relative abundance of these animals on this 2,300-acre site. Client: Entrix, Inc., Walnut
Creek, California.
Fairy shrimp and vernal pool tadpole shrimp surveys. 1991-Present. Authorized to conduct fairy shrimp
and vernal pool tadpole shrimp surveys under a Federal 10(a)(1)(A) permit and California Department of
Fish and Game collector’s permit. Conducted dip-netting surveys for fairy shrimp and tadpole shrimp
following U.S. Fish and Wildlife Service's most current survey protocol at the time surveys were conducted,
including the most recent version dated April 1996. Dip-netting surveys conducted in Alameda, El Dorado,
Merced, Sacramento, Placer, Yolo, Solano, and Sonoma Counties. Collected specimens preserved and
accessioned at the California Academy of Sciences in San Francisco, CA. Clients: Jacobs Engineering,
Shea Homes, Zander Associates, and Mr. Dick Emigh.
Conducted trapping studies for the Federal and State listed endangered salt marsh harvest mouse in the Bay
Area. Included on Federal and State Memorandums of Understanding (MOUs) permitting handling of salt
marsh harvest mice. Clients: Entrix, Inc., Sacramento, California; City of San Rafael; Bay Port Center;
PG&E.
Pacific Gas Transmission Company, Medford Lateral Pipeline Project, Oregon. 1995. Conducted preconstruction surveys for special-status raptors (peregrine falcon, bald eagle, northern goshawk) and for
greater sandhill cranes along 89 miles of a proposed pipeline route in Klamath and Jackson Counties,
Oregon. All survey work was coordinated with Oregon Department of Fish and Wildlife and the U.S.
Bureau of Land Management. Client: Ochoco Biological Services, Prineville, Oregon.
Pacific Gas Transmission/Pacific Gas & Electric Company Pipeline Expansion Project, California. 1992.
Conducted special-status raptor nesting/occurrence surveys for California Department of Fish and Game.
Surveys were conducted for the Swainson's hawk, prairie falcon, peregrine falcon, and osprey along a 100mile spread of the PGT/PG&E pipeline expansion project in Modoc, Siskiyou and Shasta Counties,
California. Monitored activity of three Swainson's hawk nests and one prairie falcon eyrie identified along
the pipeline in Modoc County. Client: Michael Sotak & Associates.
Conducted rare plant surveys in a variety of plant communities in northern California, including coastal
dune scrub, coastal salt marsh, oak woodland, redwood forest, and vernal pools in Sonoma County and the
Central Valley. All surveys followed California Department of Fish and Game recommended guidelines.
Clients: Pulte Home Corporation; Alameda County; Mrs. Nancy Vogler; East Bay Municipal Utility
District; Lund Construction; Cal Trans.
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California Department of Fish and Game monitor for all biological surveys conducted along a 100-mile
spread of the PGT/PG&E pipeline expansion project in Shasta, Siskiyou, and Modoc Counties, California.
Responsibilities included monitoring activities of consulting biologists conducting special-status raptor
surveys along the pipeline, monitoring construction activities, attending interagency meetings, and
reviewing all biological survey status reports and mitigation plans. Client: Michael Sotak & Associates
San Joaquin kit fox surveys, California. Conducted San Joaquin kit fox surveys using regulatory protocols
and policies in effect in 1992. Then conducted additional surveys in 1993 to bring 1992 survey protocol
methods up to 1993 survey protocol standards. Survey methods included den surveys, night spotlighting,
scent and camera stations. Clients: Condor Minerals Management; Granite Construction Company; Bruen
& Gordon; Browning-Ferris Industries.
Raptor (birds of prey) nesting/occurrence surveys. Conducted nesting/occurrence surveys for golden eagle,
Cooper's hawk, sharp-shinned hawk, white-tailed kite, and burrowing owl for proposed developments in the
San Francisco Bay Area. Clients: Various.
Conducted kit fox den surveys along a 60-mile spread of the Westley-Tracy transmission line project in San
Joaquin County, California. Surveys were conducted in order to determine alternative routes for the
transmission line. Client: Transmission Agency of Northern California.
Environmental and Regulatory
Biological Resources Analysis, Santa Rosa Rancheria, Kings County, California. 1997-1998. Conducted
field surveys to document baseline biological conditions on three parcels proposed for development: a 20acre, 200-acre, and a 400-acre parcel. Prepared a biological resources analysis for the 200-acre parcel. This
biological resources analysis was incorporated into a National Environmental Policy Act (NEPA)
Environmental Assessment. Currently working on reports for the 20 and 400-acre parcels. Each report
documents existing conditions on the parcel, discusses potential special-status species and "waters of the
United States" issues, summarizes potential project-related impacts to biological resources, and suggests
mitigation measures to minimize these impacts.
Biological Resources Analysis for inclusion in an Environmental Impact Report, Gillrie Property, Alameda
County, CA. 1999. Completed a wildlife inventory, rare plant surveys, a wetland delineation, and protocol
California red-legged frog surveys on this 78-acre property proposed for residential development. Prepared
a biological resources setting, impacts, and mitigations section for Alameda County Planning Department
for incorporation into the Environmental Impact Report being prepared for the project. Client: Alameda
County Planning Department.
Oak Manor Development, Alameda County, California - Environmental permitting. 1994-1995. Secured
permits for impacts to U.S. Army Corps of Engineers jurisdictional “waters of the United States”
pursuant to Section 404 of the Clean Water Act, and obtained a waiver of water quality from the
California Regional Water Quality Control Board (pursuant to Section 401 of the Clean Water Act).
Also, obtained a Streambed Alteration Agreement, pursuant to Section 1603 of California Fish and Game
Code, for proposed impacts to intermittent creeks from construction of the housing development.
Prepared an oak tree management plan for distribution to new home owners to assist them with the care
and maintenance of native oak trees on their property. Client: Branaugh Excavating, Inc., Livermore,
California.
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SARAH M. LYNCH
Biologist
Castlewood Water and Sewer System Rehabilitation Project, Alameda County, California. 1995. Prepared
a biological constraints analysis for the proposed rehabilitation of an existing water and sewer system in
the Castlewood County Service Area. Also conducted surveys for special-status plants within the
proposed water and sewer easements area. Client: Alameda County Planning Department, Alameda
County, California.
Delineated over 30 vernal pools and swales on a 110-acre site proposed for landfill expansion in Merced
County, California. Prepared a report for submittal to the U.S. Army Corps of Engineers and obtained a
U.S. Army Corps of Engineers jurisdictional determination for the delineation. Arranged mitigation for
proposed impacts to vernal pools and habitat for the Federally listed threatened vernal pool fairy shrimp
(Branchinecta lynchi).
Mitigation and Monitoring Services
Provided monitoring and management for created wetland pools. Monitoring was conducted quarterly over
a five year period and included plant identification, quadrat analyses to determine plant density/distribution,
and monitoring to identify wildlife use. Clients: TMD-Brown, CalProp Corporation.
Monitored created seasonal wetlands and riparian habitats. Monitoring was conducted quarterly over a five
year period to determine if created pools and riparian habitats were providing native vegetation and wildlife
habitat comparable to the wetland and riparian habitats that were impacted by development. Monitoring
methods included vegetation analysis using systematic point intercept sampling, and identification of
wildlife use of the created habitats. Monitoring reports were submitted annually to the U.S. Army Corps of
Engineers, Regional Water Quality Control Board, and the California Department of Fish and Game.
Client: Browning Ferris Industries.
Provided quarterly monitoring of oak woodland, riparian, and wetland mitigation areas for a residential
development in Rodeo, California. Monitoring was conducted to assess success and percent survival of
created habitats, and to assess wildlife use of these habitats. Client: Shea Homes.
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HOPE E. KINGMA
ASSOCIATE BIOLOGIST
Ms. Kingma has over sixteen years of field experience working as a biologist in a wide variety of habitats
including grassland, freshwater marsh, salt marsh, riparian corridors and seasonal wetlands. Ms. Kingma
has experience conducting site assessments and special-status species surveys. Focused surveys for
special-status species have included California red-legged frog, California tiger salamander, salt marsh
harvest mouse, dusky-footed wood rat, San Joaquin kit fox, harbor seal, western burrowing owl, and
several raptor species. She holds permits to work with several federal and state listed endangered species.
Ms. Kingma also has experience conducting wetland delineations and preparing permit applications for
various types of projects. Ms. Kingma has experience preparing wetland creation and riparian restoration
plans, and has performed restoration and mitigation monitoring, as well as construction monitoring in
sensitive habitats.
EDUCATION
M.S. 2003. Biological Sciences, California State University, Hayward, CA
B.S. 1990. Biology and Environmental Studies, Tufts University, Medford, MA
EMPLOYMENT HISTORY
2003- Present:

Monk & Associates, Inc. – Associate Biologist

1998- 2003:

LSA Associates, Inc. - Biologist/ Assistant Project Manager

1995-1998:

Resource Management International – Biologist
(Western Ecological Services Company, Inc.)

1994-1995:

California Coastal Commission - Wetlands Coordinator Assistant

1993-1994:

Wildlife Rescue, Inc.- Animal Care Coordinator

1993-1994:

The Marine Mammal Center – Project Coordinator

1992-1993:

The Nature Conservancy - Bay Area Preserves Manager Assistant

1991-1992:

Contra Costa Water District – Research Assistant

REPRESENTATIVE EXPERIENCE
Wildlife Surveys
Conducted several salt marsh harvest mouse (Reithrodontomys raviventris) trapping studies in Alameda,
Santa Clara, San Mateo, and Marin Counties. Completed Masters Degree on salt marsh harvest mouse
habitat restoration at California State University, Hayward.
Conducted San Joaquin pocket mouse (Perognathus inornatus neglectus) trapping study in Tracy,
California.

Monk & associates

HOPE E. KINGMA
Biologist
REPRESENTATIVE EXPERIENCE
Performed diurnal and nocturnal surveys for California red-legged frog (Rana draytonii), including
spotlight surveys for adults, and seining and dip-netting for larvae. Performed pre-construction surveys
for California red-legged frogs, and conducted USFWS-authorized re-location of both adult frogs and egg
masses. Authorized to conduct California red-legged frog surveys under a Federal 10(a)(1)(A) permit.
Conducted surveys for California tiger salamanders (Ambystoma californiense) using drift fencing and
pitfall traps. Conducted larval dip-netting surveys for California tiger salamanders in aquatic habitats.
Authorized to conduct California tiger salamander surveys under a Federal 10(a)(1)(A) permit and
California Department of Fish and Game collector’s permit.
Conducted San Joaquin kit fox (Vulpes macrotis mutica) surveys according to USFWS protocol,
including stationary camera stations, scent and track plates and nocturnal spot-lighting surveys. Assessed
potential kit fox denning habitat and potential utilization of several sites near Tracy and in Atwater, in the
Central Valley. Potential burrows and dens were mapped for avoidance, or excavated as authorized by
the USFWS.
Conducted CDFG protocol western burrowing owl (Athene cunicularia hypugaea) surveys; construction
and installation of burrowing owl nesting boxes; and habitat assessments throughout Alameda and Contra
Costa Counties.
Performed sampling and inventory of invertebrate populations in vernal pools at Jepson Prairie, Solano
County; including vernal pool fairy shrimp (Branchinecta lynchi) and vernal pool tadpole shrimp
(Lepidurus packardi). All work completed under direct supervision of a Federal 10(a)(1)(A) permit
holder.
Coordinated a radio-telemetry project for The Marine Mammal Center to study the reintegration of
orphaned harbor seal pups (Phoca vitulina) to the wild. Performed field monitoring, recording haul-out
distribution and human disturbance behavior. Monitored harbor seal population distribution along the
coast in Marin County.
Wetland Delineations and Permitting, Mitigation Monitoring, and Water Resources
Performed wetland delineations of U.S. Army Corps of Engineers jurisdictional areas, including historic
diked baylands, seasonal wetlands, ephemeral drainages, and creeks. Prepared graphics and maps
illustrating jurisdictional areas. Prepared permit applications, including Mitigation and Monitoring Plans,
and several Biological Assessments for Section 7 consultation. Other wetland permitting experience
includes preparing applications for the California Department of Fish and Game and the Regional Water
Quality Control Board.
Performed mitigation monitoring in wetland creation and restoration sites to ensure compliance with
regulatory agency permit conditions and requirements. Conducted re-vegetation surveys, monitored
planting survival, and mapped rare plant populations in vernal pools. Documented wildlife utilization at
restoration sites. Measured groundwater levels, rates of sedimentation/ erosion, and surveyed channel
cross-sections.
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HOPE E. KINGMA
Associate Biologist
Provide on-going biological support and peer review services for Contra Costa County, Community
Development Department. Provide peer review of biological constraints analysis reports and special-status
species survey reports prepared for proposed development projects in the County; assist Community
Development Department personnel in the preparation of Initial Studies and the Biological Resource
sections of Mitigated Negative Declarations for proposed projects; assist Community Development
Department staff in identifying project impacts to biological resources and crafting adequate mitigation
measures to offset the impact to a less than significant level pursuant to CEQA.
Performed construction monitoring to ensure preservation of biological resources such as salt marsh
habitat, riparian corridors, and seasonal wetlands. Construction monitoring responsibilities included
direction of contractors, implementation of project plans, and problem-solving in the field.
Co-authored Procedural Guidance for Evaluating the Performance of Wetland Mitigation and
Restoration Projects in California's Coastal Zone. This report was prepared to assist California Coastal
Commission staff in reviewing wetland mitigation plans and evaluating the performance of implemented
projects, increasing consistency in the permitting process and improving project success.
Coordinated a comprehensive baseline monitoring project for Mallard Reservoir in Contra Costa County,
which included sampling algae, macrophytes, and shoreline vegetation, and an inventory of the
zooplankton and fish species. Laboratory analysis of physical, chemical, and biological parameters was
performed to assess water quality.
Site Assessments and Environmental Impact Reports
Prepared a variety of site assessments and preliminary biological resource assessments for proposed
residential development projects, marina facilities, wetland mitigation sites, and other county and city
facilities. Wrote biological resources sections and conceptual mitigation measures for the Environmental
Impact Reports, addressing California red-legged frog, steelhead, San Joaquin kit fox, and salt marsh
harvest mouse issues.

PROFESSIONAL TRAINING
U.S. Army Corps of Engineers Wetland Delineation Certification Training Program in 1996.
Nationwide Permit Reissuance and Revision, U.C. Davis Extension
PUBLICATIONS
Kingma, H. 2003. “Identifying Habitat Parameters for Salt Marsh Harvest Habitat Restoration: Case
Study at Roberts Landing, California.” Unpublished Masters Thesis, California State University,
Hayward.
Hymanson, Z. and H. Kingma-Rymek. 1995. "Procedural Guidance for Evaluating the Performance of
Wetland Mitigation and Restoration Projects in California's Coastal Zone." California Coastal
Commission.

