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Errata Report 

Date: May 30, 2012 

2009–2011 BDCP EIR/EIS Environmental Data Report, December 2011 Final Version 

While reviewing the BDCP EIR/S Resource Chapters, DWR biologists found errors in the document 
regarding environmental surveys that came from the December 2011 Final 2009-2011 Environmental 
Data Report (EDR). Below is a summary of major and minor corrections needed to the EDR that may be 
relevant to the analyses in the BDCP EIR/S.  

Overall: 

 Because Table 1.4-1 on page 1-4 is a report of the 2009 environmental surveys, the columns for 
2010 and 2011 should have been removed. 

 Under 2009 Biological Surveys in Section 2.1 General Species List page 2-3 line 7-8, range, 
distribution, and habitat associations was reviewed for all species listed under both the federal 
and California Endangered Species Act. 

Avian: 

 General comment regarding avian data report: Please use 2011 EDR discussion for analysis and 
interpretation of Avian survey results. The 2009 and 2010 sections should be considered interim 
survey reports, as they did not cover all parcels surveyed in all three years, and should not be 
used for interpretation of final survey results. The 2011 EDR was written to incorporate analysis 
of all three years of surveys, and may be used for this purpose. 

 The section 2.8.9.2.1 Song Sparrow, Tricolored Blackbird, and Yellow-Headed Blackbird Survey 
Results (Pg 2-45, line 30-32) incorrectly states that Tricolored Blackbird observations 
implies there are nest sites. After analyzing three years of survey data, the Avian survey lead 
concluded that these observations of Tricolored Blackbirds did not represent nesting birds, as no 
nesting colonies were observed. 

 Throughout avian portions of the 2009, 2010, and 2011 data reports in the section heading under 
“results and discussion”, “limitations and future surveys” should be “discussion.” The title 
“limitations…” does not adequately describe the analysis of survey results presented in these 
sections. The heading “discussion” was used in an earlier version submitted and should not have 
been removed. 

 Throughout the document, bird names should be consistent with American Ornithologists’ Union 
standards. 

 The section 2.8 Birds (pg 2-36, lines 3-4) implies Sandhill Crane is the only species that 
overwinters within the CPA. Sandhill Crane is not the only species that overwinters within the 
CPA. Several other special-status species overwinter within the CPA, including Burrowing Owl, 
Tricolored Blackbird, California Black Rail, etc. This statement should be corrected to state that 
Sandhill Crane only overwinters within the CPA, and does not breed there. 

 Also in section 2.8 (line 8-9), the mention of the Sandhill Crane survey goals are out of place in 
this general discussion of the avian survey effort. This information is already conveyed in the 
Sandhill Crane section (2.8.5.1). 

 The section 2.8.6.2.1 Western Yellow-Billed Cuckoo and Yellow-Breasted Chat Survey Results 
(Pg 2-42, line 27-2) should omit mention of potential nesting data points and nest sites, since 
nesting could not be confirmed. The sentences following adequately discuss the potential for the 
species to nest in the Delta. 
 

Vernal Pool Invertebrates: 

 The Summary Table S.1-1 incorrectly states that vernal pool invertebrate surveys were not 
conducted in 2011. They were conducted, just not to protocol levels. Therefore there should be 
an “X” in the 2011 column of the summary table for vernal pool invertebrates. The table does not 
state types/extent of surveys, just that the resources were surveyed for. 

 In Section 6.1 Introduction to 2011 Biological Surveys, the list on lines 9-15 should include vernal 
pool invertebrates as surveyed for, even though it was not protocol-level. 



Plants: 

 The summary in section S.2 Biological Surveys incorrectly states a total of 64 plants were 
identified as target species. Final number of target plant species was bumped to 65 with the 
addition of Atriplex coronata var. vallicola in 2010. 

 The text in Section S.2.1 Plants would be better represented by: “Of the 64 plant species targeted 
for surveys in 2009, 15 species, including one species listed as Rare under the California 
Endangered Species Act—Mason's Lilaeopsis—were found. In 2010, during the course of 
conducting field surveys, a special-status species of Atriplex (A. coronata var. vallicola) was 
found and added to the target species list for a total of 65 target plant species. Three additional 
species, Alkali Milk-vetch, Little Mousetail and Lost Hills Crownscale, were found in 2010, and 
two more, Brittlescale and Hogwallow Starfish- were found in 2011. Many of the plant 
occurrences are new records, and some extend the ranges of the species beyond what has been 
previously reported. Table S.2-1 provides a complete list of the twenty target plant species that 
were found during the three year DHCCP survey effort.” 

 The summary in section S.2.2 Invertebrates identifies non-listed species found during 2011 
surveys in lines 15–16, which seems unnecessary without explaining that the survey timing was 
not ideal and presence of these non-listed species indicates higher likelihood of finding listed 
species if surveys were conducted according to protocol. 

 In Section 2.1 on page 2–3 line 16, Lost Hills Crownscale should not be discussed along with the 
2009 survey results because the addition of the species to the target list wasn’t made until 2010. 
Likewise, Lost Hills Crownscale should not be represented in Table 2.1-1 on page 2-4 because it 
was not added until 2010. 

 In Table 2.1-1 on page 2–4, at the time of the compilation of the target plant list, the scientific 
name for round-leaved filaree had already been changed from Erodium macrophyllum to 
California macrophylla. 

 The section 4.2.1.2 Plants Survey Description (pg 4-1, line 23) needs to add that based on 
subsequent discussions with the species experts, the identification of the Atriplex coronata variety 

found near Clifton Court Forebay is as yet unresolved. 

Amphibians and Reptiles: 

 In summary section S2.3, on page S4 line 5-7 states “In 2010, four CRF were identified at two 
sites in Contra Costa County, but no evidence of reproduction was found at these sites. Larvae 
were found again at the site where they had been identified in 2009, but they were not found at 
four newly surveyed sites.” The second sentence would be better stated as “Larvae were, 
however, observed again at the same site they were found in 2009.” 

 In summary section S2.3, on page S4 line 7-8, CRF surveys were limited in 2011 due to access 
restrictions to newly available properties with suitable habitat within the species’ presumed range. 

 In Section 2.6.1.6, line 36-37 should state “sites that dried up before April, and thus likely did not 
remain inundated long enough for successful reproduction, were excluded from larval surveys in 
2009.” Currently it says that we excluded sites with bullfrogs, crayfish, and mosquitofish as well 
as short pond duration, but that’s not correct. DWR survey leads did sample for CTS in a pond 
that had crayfish and mosquitofish in 2009. 

 In Section 2.6.2.2, page 2-27 line 29 states that in 2009 “surveys suggested that CTS still occur” 
and would be better stated as “surveys demonstrated that CTS still occur” because larvae were 
found in a vernal pool in March that year. 

 On Figure 2.7-2 on page 2-32, the green cross-hatched polygons should say “Giant Garter Snake 
Survey Section.” This is the verbiage used in a subsequent table. The green cross-hatched 
polygons represent the different areas that were delineated in an attempt to obtain adequate 
spatial coverage. It does not represent suitable GGS habitat, which is what is implied by the 
current caption. 

 In section 2.7.2.2 on line 35, the word “line” is missing and should read “GGS expert Eric Hansen 
began independently surveying one trap location 6 weeks after the trap line had been removed…” 

 In section 4.5.2.1.1 on page 4-7, line 29 and throughout the rest of the document, for clarity 
Sierran Treefrogs and Southern California Toads should be referred to as Pacific Chorus Frogs 
and Western Toads, which is what they were called at the beginning of 2009 surveys and in 
Appendix 2.1A-2, even though the taxonomy changed.  



 

 In section 6.5.2.2 on page 6-6, line 31 and in the rest of the document, “American Bullfrog” was 
referred to earlier in the document as “Bullfrog” and in Appendix 2.1A-2. 

Appendix S.1A: 2008 and 2009 Decision Matrix – Special-status Plant and Wildlife Species 
Potentially Affected by the Proposed Project/Action and Alternatives 

 In Table S.1A-1, Salt Marsh Harvest Mouse and Suisun Shrew should be the same. At the time 
this list was created, Suisun Marsh had not been added, so this should probably say “no” to 
evaluated in the EIR/EIS and reason was “outside CPA” for both. With that rationale, the survey 
portion can be left blank. 
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SUMMARY 

S.1 BACKGROUND 

This report documents the methods and summarizes the results of environmental surveys conducted in 
2009, 2010 and 2011 in support of the environmental impact report/environmental impact statement 
(EIR/EIS) for the Bay Delta Conservation Plan (BDCP). These environmental surveys were conducted to 
collect information about environmental resources in the area where conceptual conveyance options were 
proposed as part of the BDCP (i.e., the Conveyance Planning Area [CPA]). The purpose of this 
environmental information is to support the analysis of environmental impacts and selection of a preferred 
conveyance alignment in the EIR/EIS. The environmental information may also be used in the project 
planning process to identify avoidance and minimization measures to lessen the environmental impacts of 
the alignment. The data collected during the surveys provide information on biological resources 
(i.e., plants, invertebrates, amphibians, reptiles, birds, and mammals), cultural resources, and recreation. 

The EIR/EIS is being prepared as part of the Delta Habitat Conservation and Conveyance Program 
(DHCCP). The environmental surveys were led by California Department of Water Resources (DWR) staff 
members with support from the California Department of Fish and Game (CDFG) and DHCCP. Guidance 
for the environmental survey program for the BDCP/DHCCP was provided by the BDCP Environmental 
Coordination Team (BECT), consisting of staff members from the four lead agencies (DWR, National 
Marine Fisheries Service, Bureau of Reclamation (Reclamation), and U.S. Fish and Wildlife Service 
[USFWS]), and CDFG and DHCCP. The environmental survey program was developed by the BECT 
Environmental Survey Team (BEST), a group of DWR, CDFG, Reclamation, and DHCCP resource 
specialists. Surveys for each resource area were led by a DWR survey lead (the BEST Lead). 

Before surveys were initiated, a CPA was identified that had the three major conceptual conveyance 
alignments under consideration at the beginning of 2009: the Eastern Isolated Conveyance Facility, the 
Western Isolated Conveyance Facility, and the Through-Delta Conveyance Facility. Suisun Marsh and 
Yolo Bypass areas were not included in the conveyance planning area being considered for DHCCP 
EIR/EIS field surveys. In June 2008, the BEST Leads, in coordination with DWR Real Estate, developed 
a list of 486 parcels that appeared to provide habitat of interest for land-based field surveys. Concurrent 
to this process, BEST Leads created a decision matrix for special status species that would be included in 
the field surveys (Appendix S.1A). Temporary Entry Permit (TEP) requests were sent to landowners in an 
attempt to meet the seasonal survey window for each of the species included in the survey plan. An 
additional 312 parcels were scheduled to be surveyed by boat where no access permission from 
landowners was needed. In January 2009, after further lead agency review and discussions, additional 
species were added for surveys and appropriate adjustments were made to the species decision matrix 
(Appendix S.1A). A parcel review was conducted for the additional species, resulting in the need for TEP 
requests for an additional 42 parcels. More than 45 percent of the access requests were not granted in 
time for the 2009 survey season. Additional surveys were conducted in 2010 and 2011, some on new 
parcels that had become accessible after the 2009 surveys were initiated, and others at sites that had 
been surveyed in 2009 but additional information was needed to adequately assess a habitat. Table S.1-
1 below summarizes which years field surveys were conducted by each resource team. For instance, 
regarding botanical surveys, some areas were surveyed a second time in 2010 because spring 2010 was 
wetter than spring 2009 and additional annual plants were expected to emerge in seasonal wetlands and 
vernal pools. Bird surveys for California Black Rail were also conducted in all three survey years because 
surveys in 2009 started late in the season and those results were considered insufficient, plus additional 
parcels were accessible in the later years. Additionally, more extensive recreation surveys of boat traffic 
were conducted in 2010 than in 2009, and the limited Cultural Resources surveys from 2009 were 
supplemented by an additional effort in 2011. 
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Table S.1-1. Years Each Resource Team Conducted Field Surveys 

Resource 

2009 Survey 

Season 

2010 Survey 

Seasons 

2011 Survey 

Season 

Plants X X X 

Valley Elderberry Longhorn Beetle X X X 

Vernal Pool Invertebrates X X -- 

California Red-legged Frog X X X 

California Tiger Salamander X X X 

Giant Garter Snake X X -- 

Birds X X X 

Bats X -- X 

Riparian Mammals X X X 

Cultural Resources X -- X 

Recreation X X -- 

S.2 BIOLOGICAL SURVEYS 

Special-status plant and wildlife species potentially occurring in the CPA were identified by querying 
CDFG’s California Natural Diversity Database and the California Native Plant Society’s (CNPS) Rare 
Plant Rank (CRPR) inventory of sensitive species, sensitive wildlife habitats, and native California plant 
communities for the 38 7.5-minute quadrangle maps that cover the Sacramento–San Joaquin Delta 
(Delta). In addition, lists of USFWS special-status species that are known to occur or that have the 
potential to occur in the area and species covered under the BDCP and CALFED Bay-Delta Program’s 
Multi-Species Conservation Strategy were included. A total of 64 plant, 5 invertebrate, 2 amphibian, 1 
reptile, 26 bird, and 6 mammal species were identified as target species for the surveys. 

S.2.1 Plants 

Of the 64 target plant species, 15 were found during the 2009 surveys. No Federally listed plant species 
were found. One species listed as Rare under the California Endangered Species Act – Mason’s 
Lilaeopsis – was observed. In 2010, during the course of conducting field surveys, a species of Atriplex 
was identified (A.coronata var. vallicola; Lost Hills Crownscale) and added to the target species list for a 
total of 65 target plant species.Three additional special-status plants – Alkali Milk-Vetch, Little Mousetail, 
and Lost Hills Crownscale – were found in 2010, and two more – Brittlescale and Hogwallow Starfish – 
were identified in 2011. Many of the plant occurrences are new records, and some extend the range of 
the species beyond what was previously reported. Table S.2-1 provides a complete list of the twenty 
species found during the three year BDCP survey effort. 

Table S.2-1. Special-Status Plant Species Identified in 2009, 2010, and 2011 Field Surveys 

Plant Species CRPR 
Number of 2009 

Occurrencesa 

Number of 2010 

Occurrencesa 

Number of 2011 

Occurrencesa 

Alkali Milk-Vetch (Astragalus tener var. tener) 1B 0 6 P 25 P 

Bristly Sedge (Carex comosa) 2 46 P 1 P 14 P 

Brittlescale (Atriplex depressa) 1B 0 0 14 P 

Delta Mudwort (Limosella subulata) 2 34 P 0 4 P 

Delta Tule Pea (Lathyrus jepsonii var. jepsonii) 1B 26 P 1 I 4 P 

Dwarf Downingia (Downingia pusilla) 2 1 P 8 P 0 

Heartscale (Atriplex cordulata) 1B 2 P 0 8 P 
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Plant Species CRPR 
Number of 2009 

Occurrencesa 

Number of 2010 

Occurrencesa 

Number of 2011 

Occurrencesa 

Heckard’s Pepper-Grass (Lepidium latipes var. 

heckardii) 
1B 1 P 3 P  

Hogwallow Starfish (Hesperevax caulescens) 4 0 0 4 P 

Legenere (Legenere limosa) 1B 2 P 18 P  

Little Mousetail (Myosurus minimus spp.apus) 3 0 2 P 12 P 

Lost Hills Crownscale (Atriplex coronata var. 

vallicola)b 
1B  7 P 17 P 

Marsh Skullcap (Scutellaria galericulata) 2 3 P 0 0 

Mason’s Lilaeopsis (Lilaeopsis masonii) 1B 333 P 19 P 26 P 

Saline Clover (Trifolium depauperatum var. 

hydrophilum) 
1B 38 P 21 P 1 P 

San Joaquin Spearscale (Atriplex joaquiniana) 1B 2 P 0 3 P 

Sanford’s Arrowhead (Sagittaria sanfordii) 1B 64 P 7 P 10 P 

Side-Flowering Skullcap (Scutellaria lateriflora) 2 43 P 0 0 

Suisun Marsh Aster (Symphyotrichum lentum (Aster 

lentus)) 
1B 156 P 0 25 P 

Woolly Rose-Mallow (Hibiscus lasiocarpos) 1B 341 P 12 P 41 P 

a I=Individual plant; P=population. Estimated number of individuals in populations and associated plant species are included in 

corresponding sections of this report: Section 2.2, Plants (2009), Section, 4.2 Plants (2010), or Section 6.2, Plants (2011). 

b Species not included in 2009 field surveys – added to target species list in 2010 field season. 

S.2.2 Invertebrates 

Elderberry shrubs, habitat for the Valley Elderberry Longhorn Beetle (VELB), which is Federally listed as 
Threatened, were found at 440 occurrences in the CPA during the three seasons of plant field surveys. 
Most of the plants were found in the northern half of the survey area, with concentrations along the 
Mokelumne River, Snodgrass Slough, Railroad Cut, Elk Slough, and on the San Joaquin River near the 
Old River confluence.  

Vernal Pool Fairy Shrimp, Federally listed as Threatened, was found in three locations in the Clifton Court 
Forebay area and in seven vernal pools in the Stone Lakes area in 2009. During the same field season, 
Vernal Pool Tadpole Shrimp, Federally listed as Endangered, was found in six pools in the Stone Lakes 
area. Five new sites were surveyed for listed branchiopods in 2010, but no special-status invertebrates 
were found at these sites. Twelve new parcels that became accessible in early 2011 were visited in April 
and May of 2011 to determine their suitability for additional surveys. The survey locations focused on 
parcels north of Clifton Court Forebay. Although no listed branchiopods were found in any of the surveyed 
areas, several non‐listed species were found including Branchinecta mesovallensis, B. lindahli, and B. 
mackini. 

S.2.3 Amphibians and Reptiles 

In 2009, one juvenile and two adult California Red-legged Frogs (CRF), listed as Threatened by USFWS 
and considered a Species of Special Concern by CDFG, were found at a location near Clifton Court 
Forebay. Egg masses and larvae were discovered at another location in the general vicinity of Clifton 
Court Forebay. In 2010, four CRF were identified at two sites in Contra Costa County, but no evidence of 
reproduction was found at these sites. Larvae were found again at the site where they had been identified 
in 2009, but they were not found at four newly surveyed sites. CRF surveys were limited in 2011, with 
only four new parcels identified with potential aquatic habitat available. No adult or juvenile CRF were 
observed or heard, and no larvae were detected during dipnetting at the surveyed locations. 
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Eggs of California Tiger Salamander (CTS), listed as Threatened by USFWS and CDFG, were not 
incidentally found during surveys of nearly 200 vernal pools conducted from January through early April 
2009 in the vicinity of Clifton Court Forebay and Stone Lakes National Wildlife Refuge. Similarly, no eggs 
were found that same year at an additional 28 pools surveyed from late October through December in 
Sacramento, San Joaquin, and Contra Costa counties. In the same year, three CTS larvae were collected 
at one of two sites where larval surveys were conducted in Contra Costa County. In 2010, one larva was 
found in the same pool as in 2009, although no larvae were found in the other four sites surveyed. Due to 
a paucity of new parcels with suitable habitat and restrictions on timing (access not obtained until April, 
2011), CTS surveys in 2011 were limited to larval dipnetting. CTS larvae were detected at two ponds, one 
corresponding with a 2005 CNDDB record and the other with a possible 1982 record match.  

Despite an intensive survey effort, no Giant Garter Snake (GGS), listed as Threatened by USFWS and 
CDFG, were observed or captured in 2009. Visual encounter surveys were conducted on accessible 
parcels with suitable habitat in 2009 concurrently with either habitat assessment reconnaissance surveys 
conducted in April or with trapping surveys conducted from May through September. Trapping surveys 
were conducted on 97 parcels where 62 individual trap lines were set for a total of approximately 42,700 
trap-days. No additional GGS trapping surveys were conducted in 2010 or 2011. However, a limited 
number of visual encounter surveys were conducted in spring 2010, and no GGS were encountered. 

S.2.4 Birds 

In the three seasons of bird surveys from 2009 through 2011, project surveyors have collected 717 nest 
site records for special-status bird species in the CPA, most of which were previously undocumented. 

In 2009, winter surveys were conducted for Greater Sandhill Crane, State listed as Threatened and Fully 
Protected, and Lesser Sandhill Crane, a State Species of Special Concern. Cranes were observed in and 
outside of areas previously identified as important “core” areas and as suitable winter refugia habitat. No 
additional surveys were conducted in 2010 or 2011. 

Breeding bird surveys were conducted throughout the CPA during spring and summer of all three survey 
years. Out of 24 special-status bird species with potential to breed in the CPA, 18 species were observed 
breeding (Table S.2-2). In addition, Western Yellow-billed Cuckoo, State listed as Endangered and a 
Federal Candidate, was observed in 2009 at one location in the north-central Delta, but nesting was not 
confirmed. This species has not been observed nesting in the Delta for approximately 100 years. Further, 
in 2010, although nesting could not be confirmed, Least Bittern was observed and heard in a tule marsh 
at Stone Lakes National Wildlife Refuge. 

Table S.2-2. Nest Sites Observed During Special-Status Bird Species’ Surveys in 2009, 2010, 2011 

Bird Species 
2009 Occurrencesa / 
Colony (C) or Nest 

site (N) 

2010 Occurrencesa / 
Colony (C) or Nest 

site (N) 

2011 Occurrencesa / 
Colony (C) or Nest 

site (N) 

Tree-Nesting Water Birds 

Double-crested Cormorant 
(Phalacrocorax auritus) 

8/C 0 1/C (75 nests) 

Great Blue Heron (Ardea herodias) 19/C 0 0 

Great Egret (Ardea alba) 11/C 0 0 

Snowy Egret (Egretta thula) 4/C 0 0 

Black-crowned Night-Heron (Nycticorax 
nycticorax) 

4/C 0 0 

Marsh-Nesting Water Birds 

Least Bittern (Ixobrychus exilis) 0 1c 0 

Black Rail (Laterallus jamaicensis) 2/N 24/N 3/N 

White-faced Ibis (Plegadis chihi) 0 0 0 

Marsh-Associated Ground-nesting Birds 

Redhead (Aythya americana) 0 0 0 

Northern Harrier (Circus cyaneus) 20/N 5/N 15/N 

Short-eared Owl (Asio flammeus) 0 0 0 
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Bird Species 
2009 Occurrencesa / 
Colony (C) or Nest 

site (N) 

2010 Occurrencesa / 
Colony (C) or Nest 

site (N) 

2011 Occurrencesa / 
Colony (C) or Nest 

site (N) 

Riparian Tree-nesting Raptors 

White-tailed Kite (Elanus leucurus) 9/N 0 1/N 

Cooper’s Hawk (Accipiter cooperii) 1/N 0 0 

Swainson’s Hawk (Buteo swainsoni) 85/N 7/N 50/N 

Osprey (Pandion haliaetus) 3/N 0 0 

Sandhill Cranes 

Greater Sandhill Crane (Grus canadensis 
tabida) 

13b 

 
 

Lesser Sandhill Crane (Grus canadensis 
canadensis) 

 
 

Birds That Nest in Dense Riparian Vegetation 

Western Yellow-billed Cuckoo (Coccyzus 
americanus occidentalis) 

1c 0 
 

Yellow-breasted Chat (Icteria virens) 13/N 9/N 29/N 

Grassland Birds 

Burrowing Owl (Athene cunicularia) 5/N 0 18/N 

Loggerhead Shrike (Lanius ludovicianus) 10/N 0 15/N 

Grasshopper Sparrow (Ammodramus 
savannarum) 

5/N 0 0 

Birds That Nest in Actively Eroding Banks 

Bank Swallow (Riparia riparia) 0  
 

Water-Dependent Passerines 

Song Sparrow (Modesto race) (Melospiza 
melodia) 

2,500+d/N  
 

Tricolored Blackbird (Agelaius tricolor) 10/N 5c 1c 

Yellow-headed Blackbird 
(Xanthocephalus xanthocephalus) 

4/N 6c 0 

a Represents minimum number of nest sites or colonies. C = colony; N = nest site. 
b Sandhill crane subspecies were not differentiated. 
c Unconfirmed nesting occurrence; observation of single bird or flock (identification by visual or call response). 
d Ubiquitous bird; too numerous to identify number of nests. 

For a few of the target bird species, surveys were not conducted during all three survey years. These 
include: 

■ Western Yellow-billed Cuckoo surveys were conducted in 2009 and repeated in 2010, but the 
species was not observed in 2010 at or around the location of the 2009 finding. Therefore, it is 
assumed that the Delta is a migration stopover for this species and does not provide viable 
breeding habitat. No further surveys were conducted in 2011. 

■ Sandhill crane surveys were limited to the 2008/2009 winter season since sufficient data was 
collected to corroborate previously proposed wintering range parameters for the Delta.  

■ No additional Modesto Song Sparrow surveys were conducted following the 2009 survey season 
due to the ubiquitous nature of the Delta population.  

■ Bank Swallow surveys were not conducted in the 2010 or 2011 seasons, as the species’ 
associated habitat (i.e.; cut and eroded banks) were not present in parcels surveyed during these 
two years. 
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S.2.5 Mammals 

Biologists conducted approximately 5,800 hours of passive acoustic monitoring for bats at 20 parcels 
from March through November 2009. Nine bat species were positively identified, including the Western 
Red Bat, considered a Species of Special Concern by CDFG. In the same year, extensive surveys of 
structures and bridges were also conducted, but did not result in identification of any bat roost sites for 
Species of Special Concern. No bat surveys were conducted in 2010, but in 2011, with access to new 
parcels, additional habitat assessments were completed. All accessible buildings, barns, and sheds were 
surveyed for bats and bat sign on 25 additional parcels in 2011, but no evidence of bat use was detected 
at any of the suitable habitat features. 

The two riparian mammal species surveyed for in the CPA were the Riparian Brush Rabbit, State and 
Federally listed as Endangered, and the Riparian Woo drat, Federally listed as Endangered and a 
California Species of Special Concern. Potential habitat for both species was identified in the CPA and a 
total of 296 parcels were surveyed over the three field seasons, but neither species was captured during 
three seasons of trapping. Access restrictions limited the number of sites with high-quality habitat 
available for survey. 

S.3 OTHER ENVIRONMENTAL SURVEYS 

S.3.1 Cultural Resources 

A literature and records search conducted in 2009 identified approximately 300 cultural resources in all 
portions of the CPA. These cultural resources include early Native American burial, habitation, and 
mound sites; Gold Rush–era residences; an 1850s-era shipwreck; ranches; agricultural work camps and 
landscapes; railroads; water conveyance systems; levees; and bridges. 

In the same year, a sacred lands search conducted by the Native American Heritage Commission 
(NAHC) failed to identify the presence of any known heritage or sacred sites. The individuals and 
organizations identified as knowledgeable persons by the NAHC were contacted by letter to solicit their 
comments and concerns regarding the project. In 2011, a second sacred lands search was conducted by 
the NAHC, but the results were consistent with the 2009 record search and no known heritage or sacred 
sites were identified in the accessible parcels. 

Cursory attempts were made in 2009 to re-locate and revisit 19 previously recorded prehistoric 
archaeological sites and two multicomponent historic/prehistoric sites on accessible parcels in the CPA. 
In 2011, attempts were made to relocate and re-visit an additional seven previously recorded prehistoric 
sites, 22 previously recorded historic-era sites, and one multicomponent historic/prehistoric site. Further, 
in 2011, eight Piper Sand accumulations were surveyed. All of the previously recorded prehistoric sites 
were listed as burial mounds/habitation sites, except for a few identified as baked clay deposits and 
artifact scatters. The historic-era sites consisted mostly of agricultural work camps and water conveyance 
systems. The multicomponent sites included both homesteads and burial mounds/villages. Almost all site 
locations were difficult to identify because they were obscured by vegetation. Years of intensive 
agricultural use and abandonment appear to have caused previously visible cultural artifacts to be 
obscured. No cultural resources surveys were conducted in 2010. 

In 2009, results of the surveys allowed for verification of locations for two previously recorded cultural 
resources based on the presence of surface artifacts, and 19 sites were located based on site records 
and maps, but they were not visible on the ground surface. The field crews were able to access and 
identify all of the 2011 attempted site verifications. No previously unrecorded resources were encountered 
in either survey year; however, due to either erosional processes or previous inaccurate recording, two 
sites re-located in 2011 were found to be larger than what was indicated on the site record.  

S.3.2 Recreation 

Boat traffic observations were conducted over a week-long period at the end of August and beginning of 
September 2009 at a total of six locations. In 2010, 8-hour boat traffic observations were conducted 
intermittently over a 14-week period from Memorial Day weekend through Labor Day at a total of 10 



 Summary 

2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report Page S-7 
 December 2011 

locations. On each sample day, boat traffic data were collected for a total of 8 hours during two 4-hour 
observation periods: 8 a.m. to 12 noon and 1 p.m. to 5 p.m. 

The boat traffic observed in both survey years was dominated by two broad types of smaller boats: 
runabouts and small fishing boats. Together, those two types of boats made up 60–85 percent of all boat 
traffic observed at each site. Although there is considerable variation within these types of craft, in 
general, they are all open boats roughly 18–22 feet long. 

Boat traffic volume during most summer weekends in 2010 was considerable at Delta Cross Channel, 
Snodgrass Slough, Old River, Connection Slough, north Railroad Cut, south Railroad Cut, and Victoria 
Canal/North Canal, with about 100–200 boats using most of these waterways during a typical survey day 
and as many as 50 boats per hour passing through the waterways during midday peak-use hours. Boat 
traffic on holiday weekends was roughly 30 percent higher on average than traffic on nonholiday 
weekends, with 200–250 boats using these waterways on the busiest days. 

For both 2009 and 2010, boat traffic was consistently low during the first three morning hours, with as few 
as zero and no more than 22 boats observed per hour at any site. Boat traffic generally remained fairly 
high through the 4 p.m. hour, although the level of traffic tapered off at each site during that final hour of 
observation. The largest volume of boat traffic was observed at Old River and north Railroad Cut. Boat 
traffic was substantially less at Sacramento River, San Joaquin River, and Fisherman’s Cut sites 
compared to other sites.  

No additional recreation surveys were conducted in the 2011 field season. 
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CHAPTER 1:  INTRODUCTION 

1.1 BACKGROUND 

This report documents the methods and summarizes the results of environmental surveys conducted in 
2009, 2010 and 2011 in support of the environmental impact report/environmental impact statement 
(EIR/EIS) for the Bay Delta Conservation Plan (BDCP). State and Federal lead agencies for the EIR/EIS 
are the California Department of Water Resources (DWR), U.S. Bureau of Reclamation (Reclamation), 
U.S. Fish and Wildlife Service (USFWS), and National Oceanic and Atmospheric Administration’s 
National Marine Fisheries Service (NMFS), in cooperation with the California Department of Fish and 
Game (CDFG). 

Environmental surveys were conducted to collect information about environmental resources in the 
Conveyance Planning Area (CPA). The purpose of this environmental information is to support the 
analysis of environmental impacts and selection of a preferred conveyance alignment in the EIR/EIS. 
The environmental information also may be used in the project planning process to identify avoidance 
and minimization measures to lessen the environmental impacts of the alignment. The data collected 
during the surveys provide information on biological resources (i.e., plants, invertebrates, amphibians, 
reptiles, birds, and mammals), cultural resources, and recreation.  

The EIR/EIS is being prepared through the Delta Habitat Conservation and Conveyance Program 
(DHCCP).The environmental surveys in support of the EIR/EIS were led by DWR staff with support from 
CDFG and DHCCP. Guidance for the environmental compliance for the BDCP/DHCCP was provided by 
the BDCP Environmental Compliance Team (BECT), consisting of staff members from the four lead 
agencies, CDFG, and DHCCP. The environmental survey program was developed by the BECT 
Environmental Survey Team (BEST), a group of DWR, CDFG, Reclamation, and DHCCP resource 
specialists. Surveys for each resource area were led by a DWR survey lead (hereafter referred to as the 
BEST Lead). 

Before surveys were initiated, a CPA was identified that had three major conceptual conveyance 
alignments under consideration at the beginning of 2009: the Eastern Isolated Conveyance Facility, the 
Western Isolated Conveyance Facility, and the Through-Delta Conveyance Facility. In fall 2009, an 
additional Pipeline/Tunnel Option was added to the suite of alternatives under consideration. The CPA is 
described in more detail in Section 1.3, Surveywide Methods. 

1.2 OBJECTIVES 

The objectives of this environmental data report are to document the methods of the 2009, 2010 and 
2011 surveys, summarize the results of the surveys, and make general recommendations for the future 
survey program. The methodologies that apply to all surveys are discussed first. This discussion includes 
a description of the survey area (i.e., the CPA), the parcel selection methods, the methods for recording 
incidental observations, the database management system, and the quality assurance and quality control 
(QA/QC) system. After that, for each resource, methods, results, and, in some cases, survey limitations 
and future recommendations that apply specifically to that resource are described. 

This document summarizes the results to provide the reader with the highlights of the findings for each 
resource. All survey data were uploaded to a web-enabled Project Collaboration Environment (PCE) and 
are available for analysis to support the EIR/EIS and other environmental compliance documents. Most 
data have a spatial component, and a geographic information system (GIS) was developed to store the 
spatial data. These spatial data will be used for the analyses in the EIR/EIS. The survey data will 
complement other available information in the EIR/EIS analyses, including information from resource 
databases, published studies and analyses (including previous EIRs and EISs prepared for the area), 
various reports, and interviews with resource experts. 

The objective of the surveys was to collect environmental data that will be used to conduct impact 
analyses of the conveyance alignment options selected for detailed evaluation in the BDCP EIR/EIS. 
Survey results could also be used to identify particularly valuable resource areas that should be 
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considered when facilities are planned. If a conveyance alignment is selected as part of the BDCP, it is 
expected that a more detailed and focused survey effort and habitat analyses will be conducted prior to 
construction to determine and calculate appropriate avoidance, minimization, and mitigation measures. 

1.3 SURVEYWIDE METHODS 

The CPA (Figure 1.3-1) was determined based on the results of planning studies of proposed 
conveyance options, defined in the governor’s February 28, 2008 letter addressing California water 
supply and the environmental crisis in the Delta. The conveyance options consisted of diversions at the 
north Delta on the Sacramento River, with connecting facilities to the existing State Water Project (SWP) 
and Central Valley Project (CVP) pumping plants. The boundaries of the CPA were developed using 
aerial photography with input from DHCCP Engineering, DWR Division of Environmental Services, and 
DWR Real Estate Branch to identify lands for subsequent technical and environmental studies. These 
lands were located primarily in the statutory Sacramento–San Joaquin Delta (Delta). The CPA was 
developed with the expectation that the boundaries of each originally proposed conveyance option could 
be adjusted as new engineering and/or environmental information becomes available. The initial suite of 
conveyance options was presented in the first series of DHCCP public meetings (August 5–14, 2008), 
and engineering updates were added in advance of the March 2009 EIR/EIS public scoping meetings. 
Additional updates are expected as the planning, environmental assessment, and engineering activities 
progress. 

In May 2009, the BEST Leads were notified that the CPA was expanded. Most of the changes in the 
proposed project footprint involved adjustments to the south end of the conceptual western alignment 
option and the addition of possible restoration opportunity areas (ROAs). It was decided that no parcel 
access would be requested for conducting environmental surveys on the additional areas. 
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1.4 PARCEL SELECTION PROCESS 

Initial discussions regarding environmental surveys by the BEST Leads began in February 2008 and 
focused on the level of evaluation and environmental information needed for the BDCP EIR/EIS. The 
BEST discussed various approaches for obtaining information to assess potential species-specific 
construction-level and more long-term project-level impacts of the alignment options in the CPA. 

In coordination with DWR Real Estate, an ad hoc group was formed in June 2008 to identify parcels in the 
CPA for biological surveys. These parcels also could be used for cultural resources, recreation, and 
Phase I Site Assessment surveys, as well as geotechnical explorations, if needed. Through a multistep 
process that included species identification, consideration of survey feasibility and utility, literature and 
aerial photography review, and parcel selection, the BEST Leads developed a list of 486 parcels that 
appeared to provide habitat of interest for land-based field surveys. Temporary Entry Permit (TEP) 
requests were sent to landowners in an attempt to meet the seasonal survey window for each of the 
species included in the survey plan. An additional 312 parcels were scheduled to be surveyed by boat 
where no access permission from landowners was needed because observations were made from the 
boat or from mudflats at low tide (below the mean higher high water line). 

In January 2009, after further lead agency review and discussions through the BECT, additional species 
were added for surveys. A parcel review was conducted for these species, resulting in an increase of 
42 additional parcels for TEP request. 

Table 1.4-1 shows the distribution of parcel access requests by conceptual alignment option, reflecting 
both the number of parcels requested and the number of parcels for which access within the 2009 survey 
window was granted. More than 45 percent of the access requests were not granted within the 2009 
survey season (Table 1.4-1) and were submitted for review by the courts. Temporary entry permits, 
generally through court order, were obtained on a limited number of additional parcels, prior to initiation of 
the 2010 and 2011survey seasons, but most remained under court review during the 2010 and 2011 
survey seasons. 

Table 1.4-1. Parcel Access Requests Submitted and Granted for Surveys 

Alignment 
Option 

Parcels  
Requesteda 

% of Total 
Parcels 

Requested 

% of Requested 
Parcels 

Accessible by 
TEP in 2009 

% of Requested 
Parcels 

Accessible by 
TEP in 2010 

% of Requested 
Parcels 

Accessible by 
TEP in 2011 

East 268 37 59   

West 284 39 54   

Through Delta 174 24 41   
a Total of column is greater than actual total number of parcels because some parcels are common to multiple alignment options 

and may be included in more than one row above. 

Source: Data compiled by DHCCP in 2009 

1.5 INCIDENTAL OBSERVATIONS 

Incidental observations (i.e., secondary observations for non-target species or resources that are 
collected during other resource survey efforts) were recorded during the 2009 environmental surveys. 
During initial survey planning, each BEST Lead identified what information would be useful to record as 
incidental during surveys for other resources. Incidental observations included the identification of 
special-status species, nest and burrow locations, and threats to natural resources and information 
regarding recreational activities and cultural resources. A parcel survey checklist data form (Appendix 
1.5A) was developed to assist surveyors with identifying important incidental information; however, 
because these observations are considered to be incidental, no other survey protocols were established. 
The incidental observations were intended to be used by the BEST Leads to focus additional surveys but 
the records have not been included in the following resource-specific data summaries.  
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During parcel surveys, field crews were asked to either (1) record any incidental observations on the 
parcel survey checklist form and collect a Global Positioning System (GPS) point at the location of the 
observation or (2) collect a GPS point and enter comments directly into a general file in the GPS unit 
regarding the observation. In most instances, incidental observations were recorded as visual records; 
however, for certain bird species, auditory detections also were recorded. Because incidental 
observations were secondary to the objectives of a given survey activity, secondary observations were 
not recorded when they impeded the ability to effectively record primary survey results, and were 
therefore, sporadic in collection. 

Information from completed incidental survey checklist forms and GPS units was then incorporated into 
an incidental observation database for 2009 that was uploaded to the PCE. For 2010 and 2011, the BEST 
Leads decided that no further incidental observations would be recorded because of the limited 
usefulness of the 2009 records. 

1.6 DATABASE MANAGEMENT 

1.6.1 GIS Data Management 

An EIR/EIS Environmental Surveys Data Management Plan (DMP) was written and updated annually in 
support of the environmental surveys data collection activities associated with the EIR/EIS. 

Development of the DMP involved: (1) formation of a comprehensive work plan that incorporated the data 
requirements of all stakeholders, provided for project-level data applications, and improved data 
accessibility for potential users by creating a user-friendly data storage system and clear workflows; 
(2) oversight and support of the field data collection process; (3) geodatabase population with field 
collected GPS and scanned data; and (4) quality control (QC) assistance and review of the database. 

DWR, CDFG, and DHCCP biologists (Environmental Field Staff) collected data using standard ArcPad 
tools on handheld GPS units in the field, with custom applications developed for the EIR/EIS data 
collection effort. These teams also were responsible for completing any hardcopy forms and 
photographing site features to accompany the digital data collected. Data were uploaded or scanned and 
transferred to the PCE by the EFS teams. Subsequent incorporation into the multiuser geodatabase (the 
Enterprise Database) was completed by DHCCP data managers (Data Stewards). This structure allows 
for simultaneous editing by various users, management of multiple versions of data, snapshot archiving of 
data, and management of view and edit privileges. 

Detailed information regarding the geodatabase hardware and software specifications, data processing 
software, data management (including metadata standards and coordinate systems), maintenance 
workflows, and data repository structure can be found in the DMP. 

1.6.2 Quality Control 

All field and administrative staff involved in the capture, transfer, and management of the BDCP/DHCCP 
environmental survey data were responsible for at least one stage of QC. The environmental field staff 
provided the first level of QC by reviewing electronic and hardcopy data collection on a daily and/or site 
basis. Subsequently, BDCP/DHCCP Data Stewards and the BEST Leads provided QC of BDCP/DHCCP 
field data to ensure that complete data were transferred from the field to the data repository and that the 
data collected in the field had no spelling, spatial, or biological errors. A general description of each level 
of QC review is shown in Table 1.6-1. Because of BEST Lead and Data Steward’ time constraints during 
the peak of the survey seasons, portions of Levels 2–4 QC were completed at the end of the survey 
season.  
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Table 1.6-1. Quality Control Plan for the BDCP/DHCCP Field Surveys 

QC Level Summary of Tasks Frequency Responsibility 

Level 1 

Confirm complete and correct GPS data entry at 
the time of collection. 

Mark the QC checkbox in the GPS data form. 

The final step in collection of 
each field feature. 

Frequency depends on number 
of sites visited in 1 day. 

Environmental 
Field Staff 

Level 2 

Ensure that data have been uploaded to the PCE 
according to established protocols. 

Confirm that the GPS data uploaded to the PCE 
were also entered into the Enterprise Database. 

Review attributes and geographic locations for 
errors. 

Confirm that the photograph paths stored in the 
attribute table correspond to the correct picture(s). 

Weekly 
BEST Lead and 
Data Steward 

Level 3 

Provide a secondary check to confirm that all data 
uploaded to the PCE were subsequently 
transferred to the data repository. 

Confirm that all hard copy datasheets were 
digitized and included in final database records. 

Provide general review of data to identify obvious 
entry errors or omissions. 

Verify that edits were updated in central data 
repository. 

Weekly Data Steward 

Level 4 

Conduct biological QA/QC to ensure data 
integrity. 

Monthly 

Subject matter 
expert (generally 
the BEST Lead 
for the resource) 

Source: DHCCP Team 2009 

1.6.3 References 

DHCCP Team. 2009. Environmental Surveys Data QA/QC Plan. June 1, 2009. 

 





Chapter 2 2009 Biological Surveys 

2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report Page 2-1 
 December 2011 

CHAPTER 2:  2009 BIOLOGICAL SURVEYS 

2.1 GENERAL SPECIES LIST 

The common and scientific names of the plant and wildlife species mentioned in this document are 
presented in Appendix 2.1A. 

Special-status plant and wildlife species potentially occurring in the CPA were identified by compiling and 
reviewing available data sources. A preliminary special-status species list for the project was generated 
by using the following step-wise approach: 

■ Develop a map using the U.S. Geological Survey (USGS) 7.5-minute quadrangles (quads) that 
include the CPA and a 5-mile buffer (32 quads, shown on Figure 2.1-1 in yellow and purple, 
respectively). This map was updated to include an additional 6 quads to cover the balance of the 
legal Delta (Figure 2.1-1, pink quads) for a total of 38 quads. 

■ Using the 38 identified quads, collect and review the following materials: 

o A list of special-status species that are known to occur or that have the potential to occur in 
the area (requested from USFWS) 

o Records of the California Natural Diversity Database (CNDDB) and California Native Plant 
Society’s CRPR inventory for sensitive species, sensitive wildlife habitats, and native 
California plant communities for these areas 

o Additional species covered under the BDCP and CALFED Bay-Delta Program’s Multi-
Species Conservation Strategy (MSCS) 

The resulting preliminary species list is provided as Appendix 2.1B. As discussed in Section 1.4, Parcel 
Selection Process, although this extended range was used to develop the species list, the field 
environmental surveys were limited to the CPA quads (shown in yellow on Figure 2.1-1). 

Special-status species considered for surveys include those plant and animal species that are included in 
one of the following categories: 

■ Federally listed as Endangered or Threatened 

■ Proposed to be Federally listed as Endangered or Threatened 

■ Federally listed as a Candidate to become proposed for Federal listing 

■ Federally listed birds of conservation concern 

■ State listed as Endangered or Threatened 

■ State listed as a Candidate species 

■ State listed as a Species of Special Concern 

■ Fully Protected species under the California Fish and Game Code 

■ Plant species by CRPR (1A, 1B, 2, 3, and 4) 

■ Taxa (i.e., taxonomic categories or groups) that meet the criteria for listing as Rare, Endangered, 
or Threatened, even if they are not included on any list, as described in Section 15380 of the 
California Environmental Quality Act Guidelines (State CEQA Guidelines), which includes, but is 
not limited to, species with CNDDB Conservation Status Rank GH, G1, G2, G3, SH, S1, S2, and 
S3, and taxa recommended to be considered special-status species by knowledgeable scientists 

■ Species covered under the CALFED Program MSCS, identified for either “recovery – R,” 
“contribute to recovery – r,” or “maintenance – m” 

The preliminary list of species was refined further by eliminating species that are not associated with 
habitats that could potentially be affected by implementation of the conveyance facilities. Species that 
could be affected were identified by: 
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■ Reviewing aerial photographs and other existing resource maps and literature descriptions of the 
CPA (as a whole or in smaller geographic sections), including those published in previous 
environmental documents and technical reports 

■ Reviewing the range, distribution, and habitat associations for all species listed under the 
California Endangered Species Act (CESA) 

■ Evaluating the nature and extent of potential effects of the conceptual conveyance alignment on 
each natural community and on each special-status species that occurs in those communities 

The refined species list and reasoning for the evaluation of the species in the EIR/EIS and/or 
consideration of the species for surveys is provided in Appendix 2.1B. The resulting list of special-status 
species that were included in 2009 surveys is presented in Table 2.1-1. 

As a result of a Western Yellow-billed Cuckoo observation during an avian survey in spring 2009, the 
species list was modified midseason to include this species. The species originally was considered to be 
extirpated from the Delta. In addition, Lost Hills Crownscale was identified during 2010 field surveys and 
added to the plant target species list. 

Table 2.1-1. Special-Status Plant and Wildlife Species That Were the Subject of Field Surveys 

Common Name Scientific Name 
Legal Statusa 

Federal/State/CRPR 

Plants 

Alkali Milk-Vetch Astragalus tener var. tener --/--/1B 

Antioch Dunes Evening Primrose Oenothera deltoides ssp. howellii b FE/SE/1B 

Baker’s Navarretia Navarretia leucocephala ssp. bakeri --/--/1B 

Bearded Popcorn-Flower Plagiobothrys hystriculus --/--/1B 

Bent Flowered Fiddleneck Amsinckia lunaris --/--/1B 

Big Tarplant Blepharizonia plumosa --/--/1B 

Boggs Lake Hedge-Hyssop Gratiola heterosepala --/SE/1B 

Brewer’s Calandrinia Calandrinia breweri --/--/4 

Brewer’s Western Flax Hesperolinon breweri --/--/1B 

Bristly Sedge Carex comosa --/--/2 

Brittlescale Atriplex depressa --/--/1B 

Caper-fruited Tropidocarpum Tropidocarpum capparideum --/--/1B 

Carquinez Goldenbush Isocoma arguta --/--/1B 

Coast Iris Iris longipetala --/--/4 

Colusa Grass Neostapfia colusana b FT/SE/1B 

Congdon’s Tarplant 
Centromadia (=Hemizonia)  

parryi ssp. congdonii 
--/--/1B 

Contra Costa Goldfields Lasthenia conjugens b FE/--/1B 

Contra Costa Wallflower Erysimum capitatum ssp. angustatum b FE/SE/1B 

Cotula Navarretia Navarretia cotulifolia --/--/4 

Crownscale Atriplex coronata var. coronata --/--/4 

Delta Button-Celery Eryngium racemosum --/SE/1B 

Delta Mudwort Limosella subulata --/--/2 

Delta Tule Pea Lathyrus jepsonii var. jepsonii --/--/1B 

Delta Woolly-Marbles Psilocarphus brevissimus var. multiflorus --/--/4 

Diamond-petaled California Poppy Eschscholzia rhombipetala --/--/1B 

Dwarf Downingia Downingia pusilla --/--/2 

Eel-grass Pondweed Potamogeton zosteriformis --/--/2 
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Common Name Scientific Name 
Legal Statusa 

Federal/State/CRPR 

Ferris’ Goldfields Lasthenia ferrisiae --/--/4 

Ferris’ Milk-Vetch Astragalus tener var. ferrisiae --/--/1B 

Fox Sedge Carex vulpinoidea --/--/2 

Fragrant Fritillary Fritillaria liliacea --/--/1B 

Gairdner’s Yampah Perideridia gairdneri ssp. gairdneri --/--/4 

Hairless Popcorn-Flower Plagiobothrys glaber --/--/1A 

Heartscale Atriplex cordulata --/--/1B 

Heckard’s Peppergrass Lepidium latipes var. heckardii --/--/1B 

Hispid Bird’s-Beak Cordylanthus mollis ssp. hispidus --/--/1B 

Hogwallow Starfish Hesperevax caulescens --/--/4 

Hoover’s Cryptantha Cryptantha hooveri --/--/1A 

Legenere Legenere limosa --/--/1B 

Little Mousetail Myosurus minimus ssp. apus --/--/3 

Lobb’s Aquatic Buttercup Ranunculus lobbii --/--/4 

Lost Hills Crownscalec Atriplex coronate var. vallicola --/--/1B 

Marsh Skullcap Scutellaria galericulata --/--/2 

Mason’s Lilaeopsis Lilaeopsis masonii --/SR/1B 

Mt. Diablo Fairy-Lantern Calochortus pulchellus --/--/1B 

Palmate-bracted Bird’s-Beak Cordylanthus palmatus FE/SE/1B 

Pappose Tarplant 
Centromadia (=Hemizonia)  

parryi ssp. parryi 
--/--/1B 

Parry’s Red Tarplant Centromadia parryi ssp. rudis --/--/4 

Recurved Larkspur Delphinium recurvatum --/--/1B 

Round-leafed Filaree Erodium macrophyllum --/--/2 

Saline Clover Trifolium depauperatum var. hydrophilum --/--/1B 

San Joaquin Spearscale Atriplex joaquiniana --/--/1B 

Sanford’s Arrowhead Sagittaria sanfordi --/--/1B 

Showy Madia Madia radiata --/--/1B 

Side-flowering Skullcap Scutellaria lateriflora --/--/2 

Slough Thistle Cirsium crassicaule --/--/1B 

Small-flowered Morning-Glory Convolvulus simulans --/--/4 

Small Spikerush Eleocharis parvula --/--/4 

Soft Bird’s-Beak Cordylanthus mollis ssp. mollis b FE/SR/1B 

Solano Grass Tuctoria mucronata b FE/SE/1B 

Stinkbells Fritillaria agrestis --/--/4 

Suisun Marsh Aster Symphytotrichum lentum (Aster lentus) --/--/1B 

Vernal Pool Smallscale Atriplex persistens --/--/1B 

Woolly Rose-Mallow Hibiscus lasiocarpos --/--/1B 

Wright’s Trichocoronis Trichocoronis wrightii --/--/2 

Invertebrates 

Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus b FT/-- 

Conservancy Fairy Shrimp Branchinecta conservatio b FE/-- 

Longhorn Fairy Shrimp Branchinecta longiantenna b FE/-- 

Vernal Pool Fairy Shrimp Branchinecta lynchi b FT/-- 
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Common Name Scientific Name 
Legal Statusa 

Federal/State/CRPR 

Vernal Pool Tadpole Shrimp Lepidurus packardi b FE/-- 

Amphibians 

California Red-legged Frog Rana draytonii b FT/SSC 

California Tiger Salamander Ambystoma californiense b FT/STd, SSC 

Reptiles 

Giant Garter Snake Thamnophis gigas FT/ST 

Birds 

Bank Swallow Riparia riparia --/ST 

Black-crowned Night-Heron Nycticorax nycticorax --/CDFG – Rookeries 

Burrowing Owl Athene cunicularia BCC/SSC – Nesting 

California Black Rail Laterallus jamaicensis coturniculus BCC/ST, FP 

Cooper’s Hawk Accipiter cooperii --/WL – Nesting 

Double-crested Cormorant Phalacrocorax auritus --/WL – Rookeries 

Grasshopper Sparrow Ammodramus savannarum --/SSC – Nesting 

Great Blue Heron Ardea herodias --/CDFG – Rookeries 

Great Egret Ardea alba --/CDFG – Rookeries 

Greater Sandhill Crane Grus canadensis tabida --/ST, FP 

Least Bittern Ixobrychus exilis --/SSC – Nesting 

Lesser Sandhill Crane Grus canadensis canadensis --/SSC – Wintering 

Loggerhead Shrike Lanius ludovicianus BCC/SSC – Nesting 

Northern Harrier Circus cyaneus --/SSC – Nesting 

Osprey Pandion haliaetus --/WL 

Short-eared Owl Asio flammeus --/SSC – Nesting 

Snowy Egret Egretta thula --/CDFG Rookeries 

Song Sparrow “Modesto” Population Melospiza melodia --/SSC 

Swainson’s Hawk Buteo swainsoni BCC/ST 

Tricolored Blackbird Agelaius tricolor BCC/SSC – Nesting 

Western Yellow-billed Cuckoo Coccyzus americanus occidentalis BCC/SE 

White-faced Ibis Plegadis chihi --/WL – Rookeries 

White-tailed Kite Elanus leucurus --/FP 

Yellow-breasted Chat Icteria virens --/SSC 

Yellow-headed Blackbird Xanthocephalus xanthocephalus --/SSC – Nesting 

Mammals 

Pallid Bat Antrozous pallidus --/SSC 

Townsend’s Big-eared Bat Corynorhinus townsendii --/SSC 

Western Mastiff Bat Eumops perotis californicus --/SSC 

Western Red Bat Lasiurus blossevillii --/SSC 

Riparian Brush Rabbit Sylvilagus bachmani riparius FE/SE 

Riparian Woodrat Neotoma fuscipes riparia FE/-- 
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Footnotes for Table 2.1-1. Special-Status Plant and Wildlife Species That Were the Subject of 2009 Field 
Surveys 
a Legal Status Definitions: 

Federal (U.S. Fish and Wildlife Service) 

FE = listed as Endangered under the Federal Endangered Species Act (ESA). 

FT = listed as Threatened under the ESA. 

BCC = U.S. Fish and Wildlife Service Bird of Conservation Concern. 

-- = no status. 

State (California Department of Fish and Game) 

SE = listed as Endangered under the California Endangered Species Act (CESA). 

ST = listed as Threatened under CESA. 

SR = listed as Rare under CESA (plants). 

FP = Fully Protected under the California Fish and Game Code. 

SSC = California Species of Special Concern. 

WL = California Department of Fish and Game Watch List. 

CDFG = rookeries protected under the California Fish and Game Code. 

Nesting = status applies to nesting birds only. 

Rookeries = status applies to rookeries (nesting colonies) only. 

Wintering = status applies to wintering birds only. 

-- = no status. 

CRPR (California Native Plant Society’s Rare Plant Rank) 

1A = presumed extinct in California. 

1B = Rare or Endangered in California and elsewhere. 

2 = Rare and Endangered in California, more common elsewhere. 

3 = plants about which more information is needed. 

4 = plants of limited distribution. 
b Critical habitat is designated for these species. 
c Species not added to target species list until 2010 field surveys. 
d California Tiger Salamander was listed as Threatened by the California Fish and Game Commission on March 3, 2010; during 

the 2009 surveys it was a Candidate species for listing under CESA. 

Source: Compiled by DWR in 2009 

2.2 PLANTS 

2.2.1 Methods 

2.2.1.1 Target Species 

Sixty-four special-status plant species were identified for the 2009 plant field surveys as potentially 
occurring in the CPA. These species are shown in Table 2.1-1. 

2.2.1.2 Survey Description 

2.2.1.2.1 Surveys 

The goal of botanical surveys was to identify the presence of special-status plant species in the CPA. 
Visual surveys for the target species followed the Guidelines for Assessing the Effects of Proposed 
Projects on Rare, Threatened, and Endangered Plants and Natural Communities (CDFG 2000) and 
Guidelines for Conducting and Reporting Botanical Inventories for Federally Listed, Proposed and 
Candidate Plants (USFWS 1996). 

Terrestrial botanical surveys were conducted to observe species by walking transects through appropriate 
habitat. The distance between transects was based on habitat type and commonly used botanical survey 
practices. Waterside surveys were conducted to observe species from a shallow-draft boat moving along 
or through appropriate habitat types, at a speed conducive to species identification. For intertidal species, 
surveys were conducted during suitable conditions (i.e., when tides were sufficiently low to expose 
suitable habitat) as determined using a tide prediction table for the local area. Surveys were conducted at 
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a time of year when target species were evident and identifiable. All surveys were floristic in nature, 
requiring all plants to be identified to the extent necessary to determine their rarity and listing status. 

2.2.1.2.2 Documentation of Results 

Survey results were documented in a handheld computer with 2- to 5-meter GPS receiver accuracy, 
loaded with appropriate base maps and a data dictionary, and containing the fields of the CNDDB Field 
Survey Form. The electronic data entry form included the following attribute fields: 

■ Location (latitude and longitude) 

■ Date 

■ Species name; reference used for identification (e.g., Jepson Manual) 

■ Number of individual specimens observed or the area (square meters) covered by clonal species 

■ Associated species 

■ Habitat attributes, including vegetation type and amount of disturbance 

■ Survey team member names 

■ Incidental observations for other environmental surveys (e.g., storage tanks, potential cultural 
resources, vernal pools) 

Digital photographs were attributed with a GPS location in the handheld computer immediately after 
image acquisition. Survey data were downloaded daily and backed up on a server in the office and 
subsequently uploaded to the PCE. Additional data (a list of species encountered and other QA/QC 
information) were recorded on paper data sheets. 

In this report, an “occurrence” is defined as a point, line, or polygon where a GPS point or points were 
recorded to identify the location of a target species. Many of the plant occurrences are new records, and 
some extend the range of the species beyond what was previously reported. These new occurrence 
records were submitted to CDFG for incorporation into the CNDDB after the data was released for that 
use. 

2.2.1.3 Team Composition and Equipment Used 

Each botany survey team was composed of two surveyors with: 

■ Experience in conducting floristic surveys 

■ Knowledge of plant taxonomy and plant community ecology 

■ Familiarity with plants of the Delta, including special-status species 

■ Familiarity with the State and Federal statutes related to plants and plant collecting 

Botany survey teams attended a training session to discuss the target species, survey protocols, use of 
the GPS units and data dictionaries, and safety issues. They also visited known sites of the target species 
and herbaria to ensure that they would recognize the species during surveys. Identification tools used 
included a photographic atlas of the target species. Survey teams were given GPS units, cameras, field 
loupes, data sheets, vegetation maps, location maps, copies of temporary entry permits, and safety kits. 

2.2.1.4 Survey Timing 

The optimal survey period is the time when each species is most likely to be present and identifiable, 
usually when the plants are in flower or fruit. The target species were grouped into three optimal survey 
periods, and surveys were conducted throughout each of these periods in 2009: 
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■ March through May 

■ May through July 

■ August through October 

The surveys were conducted from March 4 through October 2, 2009, and covered approximately 5,500 
acres of land and 700 miles of shoreline. Twenty-one botanists participated in the surveys for a total of 
442 person-days. 

2.2.1.5 Candidate Survey Habitat  

Information on the life history and habitat of each of the target species was gathered from the CNDDB 
(CNDDB 2009), the Jepson Manual (Hickman 1996), and the CRPR inventory (CNPS Website 2009). The 
species are known to occur in the following natural communities: 

■ Riparian 

■ Grassland 

■ Vernal pool 

■ Aquatic 

■ Alkaline seasonal wetland 

■ Tidal marsh 

■ Nontidal marsh 

2.2.1.6 Identification of Habitat Unit Survey Locations 

Information about habitats, optimal survey time, and whether each species was likely to be found during 
waterside or terrestrial surveys was compiled into several tables. These tables were linked in databases 
and were used to direct the botanical surveys. 

To map potential habitat for the target species, the detailed vegetation associations in CDFG’s vegetation 
map of the Delta (CDFG 2007) were consolidated into natural community types using a GIS. The seven 
target natural community types were overlaid on parcels and channels where access for surveys was 
authorized. An Access database was used to link terrestrial survey species, habitat, parcels, acreage, an 
estimate of the amount of time to survey, and optimal survey period. 

A second Access database was used to plan waterside surveys. Waterside survey species were linked 
with reaches of channels and with the date and time with optimal tide exposure to locate intertidal 
species. 

Each week, parcels containing the habitats of species identifiable in that season were selected, 
appropriate notice was given to parcel landowners, and botany survey teams were scheduled. For 
waterside surveys, boats and boat operators were also scheduled, and launch sites were selected. 

2.2.1.7 Duration of Survey Validity 

CDFG and USFWS have not specified how long plant survey results are valid. Additional surveys will be 
necessary to confirm species presence, absence, abundance, and distribution once a project alternative 
is selected for construction. 
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2.2.2 Results and Discussion 

2.2.2.1 Survey Results 

Of the 64 target plant species, 15 were found during the 2009 surveys. The survey findings for each 
species, along with the CRPR of each species, are presented below. A list of all plants identified during 
the surveys is included in Appendix 2.2A. 

2.2.2.1.1 Heartscale 

Two occurrences of Heartscale (CRPR 1B) were found during the 2009 surveys. The two populations 
consisted of 15 and 150 individuals, both in alkaline seasonal wetlands which were surrounded by grazed 
pasture in the area southwest of Clifton Court Forebay. 

2.2.2.1.2 San Joaquin Spearscale 

Two occurrences of San Joaquin Spearscale (CRPR 1B) were found during the 2009 surveys. The two 
populations consisted of 10 and 2 individuals and were found at the edges of alkaline wetland or alkaline 
grassland natural communities that were surrounded by land used for grazing and agriculture in the area 
southwest of Clifton Court Forebay. Associated species included Salt Grass, Baltic Rush, Curly Dock, and 
various nonnative annual grasses. 

2.2.2.1.3 Bristly Sedge 

Bristly Sedge (CRPR 2) was found at 46 locations in the 2009 surveys. The number of individuals 
recorded at each occurrence ranged from 1 to 40. Bristly Sedge was found in riparian, tidal marsh, and 
nontidal marsh natural communities, where it was sometimes found growing on fallen logs or stumps. 
Associated species included bulrush, Fremont Cottonwood, Himalayan Blackberry, willow species, 
Narrow-leaf Cattail, Bugleweed, Bog Rush, Bent Grass, California Grape, and Valley Oak. In the 
surveyed area, bristly sedge locations ranged from along Railroad Cut near Hood to Delta Meadows. 

2.2.2.1.4 Dwarf Downingia 

Dwarf Downingia (CRPR 2) was found at one location during the 2009 surveys. This population, 
consisting of approximately 500 individuals, occurred in a heavily trampled vernal pool in a grazed 
pasture on property managed by Stone Lakes National Wildlife Refuge. Dwarf Downingia was found 
growing with Rayless Goldfields, California Goldfields, Dwarf Woolly-Heads, Blow Wives, Mediterranean 
Barley, and Italian Ryegrass. 

2.2.2.1.5 Woolly Rose-Mallow 

Three hundred and forty-one occurrences of Woolly Rose-Mallow (CRPR 1B) were located during the 
2009 surveys. The number of individuals recorded at each occurrence ranged from 1 to 44 plants, 
although the “clumping” nature of the species sometimes made it difficult to count individuals. Woolly 
Rose-Mallow was found in a variety of habitats, including riprapped levee banks, edges of tule islands, 
and agricultural drainages. It was found in all but the west-central section of the CPA. The species was 
commonly found growing with bulrush, cattail species, willow, California Button Bush, Common Reed, 
Mason’s Lilaeopsis, Himalayan Blackberry, Spikeweed, White Sweetclover, Stinkwort, Dallis Grass, Black 
Willow, Arroyo Willow, Giant Reed, Johnsongrass, smartweed, Bog Rush, Northern Willow-Herb, 
Manyflower Marshpennywort, and Water Hyacinth. 

2.2.2.1.6 Delta Tule Pea 

Twenty-six occurrences of Delta Tule Pea (CRPR 1B) were located during surveys. The number of 
individuals recorded at each occurrence ranged from one to 50 plants, although the habit of this perennial 
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vine (climbing through and over other plants) sometimes made it difficult to count. Habitats described for 
this species included riparian forest, riparian scrub, tidal marsh, and exposed mudbanks on in-channel 
islands. Delta Tule Pea was commonly found growing with bulrush and other associates, including Arroyo 
Willow, Common Reed, American Dogwood, Hedge Bindweed, marshpennywort species, Himalayan 
Blackberry, California Rose, California Grape, Narrow-leaved Willow, and Narrow-leaved Cattail. In the 
CPA, Delta Tule Pea ranged from Elk Slough near Courtland to Middle River near Victoria Island. 

2.2.2.1.7 Legenere 

Two occurrences of Legenere (CRPR 1B) were documented during the 2009 surveys, both occurring on 
lands managed by Stone Lakes National Wildlife Refuge. The populations ranged from 20 to 50 
individuals and were located in a linear depression alongside a roadway in a vernal pool grassland. 
Associated species included Small Stipitate Popcornflower, White Water-Buttercup, Rayless Goldfields, 
and Bractless Hedge-Hyssop. The nonnative competitor Waxy Manna-Grass also was found in the areas 
where Legenere was documented, which is considered a potential threat to the population. Additionally, 
the area where Legenere was found is disked annually to provide a firebreak between the roadway and 
grassland. 

2.2.2.1.8 Heckard’s Pepper-Grass 

One occurrence of Heckard’s Pepper-Grass (CRPR 1B) was recorded during surveys. This population 
contained 150 individuals and was located on a slope alongside a linear depression within a grazed 
grassland. This occurrence was located on lands managed by Stone Lakes National Wildlife Refuge. 
Associated species included Pacific Foxtail and Small Stipitate Popcornflower. 

2.2.2.1.9 Mason’s Lilaeopsis 

Three hundred and thirty-three occurrences of Mason’s Lilaeopsis (California Rare, CRPR 1B) were 
recorded during surveys. Population sizes ranged from small isolated patches of less than 1 square foot 
to a nearly 12-mile-long line along a channel. Mason’s Lilaeopsis was primarily found on eroded 
mudbanks or mudflats and on decomposing wooden pilings or logs in tidal marshes and channels in all 
but the northeast section of the CPA. It was occasionally found on riprapped levee banks. Associated 
species include cattail species, Whorled Marshpenny, bulrush, Fiber Optic Grass, Water Pygmyweed, 
Common Reed, Giant Reed, Delta Mudwort, Suisun Marsh Aster, Himalayan Blackberry, Nutsedge, 
Woolly Rose-Mallow, and Bog Rush. 

2.2.2.1.10 Delta Mudwort 

Thirty-four occurrences of Delta Mudwort (CRPR 2) were recorded during the 2009 surveys. Population 
sizes ranged from a single 15-square-inch patch to sporadic distributions along a 25-foot line. Delta 
Mudwort was often found intermixed with associates such as Mason’s Lilaeopsis, Whorled 
Marshpennywort, Water Pygmyweed, and Fiber Optic Grass. Other less common associates included 
Delta Tule Pea, Common Reed, Needle Spikerush, Smartweed, cattail species, American Dogwood, 
Himalayan Blackberry, and Nutsedge. Delta Mudwort was found growing on exposed mudflats and 
mudbanks in tidal marshes. In the CPA, it was found in the central Delta from Walnut Grove to Clifton 
Court Forebay. 

2.2.2.1.11 Sanford’s Arrowhead 

Sanford’s Arrowhead (CRPR 1B) was recorded at 64 locations during the 2009 surveys. Population sizes 
ranged from 2 to 320 individuals. Associated species included Water Smartweed, Nutsedge, Floating 
Water Primrose, Bog Rush, Iris-leaved Rush, Mason’s Lilaeopsis, bulrush species, and cattail species. 
This species was found growing on exposed tidal mudflats and at the edges of open water in the northern 
half of the CPA. 
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2.2.2.1.12 Marsh Skullcap 

Three occurrences of Marsh Skullcap (CRPR 2) were recorded during the 2009 surveys. Population sizes 
ranged from 1 to 10 individuals. This species was found growing on exposed fallen logs in tidal marsh 
habitat near Walnut Grove with associates such as Sneezeweed, Dallis Grass, Bog Rush, Purpletop 
Vervain, White Alder, willow-herb, and Curly Dock. 

2.2.2.1.13 Side-Flowering Skullcap 

There were 43 occurrences of Side-flowering Skullcap (CRPR 2). This species was found exclusively on 
the exposed tops of fallen logs in tidal marsh habitat east of Walnut Grove from Lost Slough to Sycamore 
Slough. Population sizes ranged from 1 to 40 individual plants. Associated species included Bog Rush, 
Salt Marsh Sandspurry, Purpletop Vervain, Bugleweed, and June Centaury. 

2.2.2.1.14 Suisun Marsh Aster 

Suisun Marsh Aster (CRPR 2) was recorded at 156 locations during 2009 surveys, ranging from channels 
near Prospect Island to near Stockton. Populations ranged from 1 to 500 individuals and were found in 
habitats such as levee riprap, mudbanks, and decaying pilings. Associated species include Nutsedge, 
Purpletop Vervain, Dallis Grass, Himalayan Blackberry, willow species, Poison-Hemlock, Giant Reed, 
White Alder, Mugwort, Iris-leaved Rush, Bugleweed, Woolly Rose-Mallow, and Bur Marigold. 

2.2.2.1.15 Saline Clover 

Thirty-eight occurrences of Saline Clover (CRPR 1B) were recorded during surveys. Population size 
ranged from 5 to 20,000 individuals in vernal pool and seasonally wet grassland swale habitats in the 
area managed by Stone Lakes National Wildlife Refuge. Associated species included popcornflower 
species, Rayless Goldfields, Pineapple Weed, Slender Fescue, Soft Chess, Toad Rush, Two-horned 
Downingia, Great Valley Button Celery, Mediterranean Barley, Italian Ryegrass, Mayweed, Alkali Sink 
Goldfields, Alkali Weed, and other clover species, including Dwarf Sack Clover. 

2.2.2.2 Limitations and Future Surveys 

Annual plant species are sensitive to rainfall and other climatic conditions; plants may not flower or set 
fruit, and seeds may not germinate in less than optimal conditions. Because drought conditions occurred 
for the third consecutive year in 2009, some of the target species may not have been present or 
identifiable during surveys in 2009. For this reason, parcels with habitat for target annual plant species 
(grassland, vernal pool, and alkaline seasonal wetlands) were surveyed again in 2010 or 2011, and may 
be surveyed in the future if access is authorized. 

The size of the CPA has been increased to include other project features. Additional target species may 
need to be added to the potential special-status plant list as habitats and geographic areas are added to 
the CPA. If access is authorized, future surveys may include additional parcels with habitat for these and 
other target special-status plant species. 

2.2.3 References 

CDFG (California Department of Fish and Game). 2000. Guidelines for Assessing the Effects of Proposed 
Projects on Rare, Threatened, and Endangered Plants and Natural Communities. Revised May 8, 
2000. 

CDFG (California Department of Fish and Game). 2007. Vegetation and Land Use Classification and Map 
of the Sacramento-San Joaquin Delta. Prepared by D. Hickson and T. Keeler-Wolf, Vegetation 
Classification and Mapping Program. February 2007. 
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CNDDB (California Natural Diversity Database). 2009. Results of electronic record search. California 
Department of Fish and Game, Wildlife and Habitat Data Analysis Branch. Sacramento, 
California. Accessed February 10, 2009. 

CNPS (California Native Plant Society). 2009. Inventory of Rare and Endangered Plants (online edition, 
v7-09d). Sacramento, California. Site accessed February 10, 2009. URL = http://www.cnps.org/ 
inventory. 

Hickman, J. C. (ed.) 1996. The Jepson Manual: Higher Plants of California. University of California Press, 
Berkeley, California. 

USFWS (U.S. Fish and Wildlife Service). 1996. Guidelines for Conducting and Reporting Botanical 
Inventories for Federally Listed, Proposed and Candidate Plants. September 23, 1996. 

2.3 VALLEY ELDERBERRY LONGHORN BEETLE 

2.3.1 Methods 

2.3.1.1 Target Species 

The Valley Elderberry Longhorn Beetle (VELB), Federally listed as Threatened, was identified as 
potentially occurring in the CPA. VELB is completely dependent on its host plant, elderberry, which is a 
common component of the remaining riparian forests and adjacent upland habitats of California’s Central 
Valley. 

2.3.1.2 Survey Description 

2.3.1.2.1 Surveys 

Visual surveys for the target shrubs were conducted during the special-status plant surveys, which 
followed the Guidelines for Assessing the Effects of Proposed Projects on Rare, Threatened, and 
Endangered Plants and Natural Communities (CDFG 2000) and Guidelines for Conducting and Reporting 
Botanical Inventories for Federally Listed, Proposed and Candidate Plants (USFWS 1996). 

The goal of these preliminary VELB surveys was to identify the location of elderberry shrubs in the CPA. 
The information about elderberry habitat will be used to direct more detailed protocol surveys for the 
beetle after an alignment option is selected.  

Terrestrial surveys were conducted to observe species by walking transects through appropriate habitat. 
The distance between transects was based on habitat type and commonly used botanical survey 
practices. Waterside surveys were conducted to observe species from a shallow-draft boat moving along 
or through appropriate habitat types, at a speed conducive to species identification based on habitat 
condition and commonly used botanical survey techniques. Surveys were conducted at a time of year 
when target species were evident and identifiable.  

2.3.1.2.2 Documentation of Results 

Survey results were documented in a handheld computer with 2- to 5-meter GPS receiver accuracy, 
loaded with appropriate base maps and data dictionary. The data entry form had the following attribute 
fields: 

■ Location, latitude and longitude 

■ Species name 

■ Date 
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■ Number of individual specimens observed, linear distance or area (m2) covered 

■ Estimate of number of stems greater than 1 inch, in size classes 

■ Habitat: whether riparian, ditch, or riprap 

■ Survey team member names 

2.3.1.3 Team Composition and Equipment Used 

Each botany survey team was composed of two surveyors with: 

■ Experience conducting floristic surveys 

■ Knowledge of plant taxonomy and plant community ecology 

■ Familiarity with plants of the Delta, including special-status species 

■ Familiarity with the State and Federal statutes related to plants and plant collecting 

Botanist teams attended a training session to discuss the target species, survey protocols, use of the 
GPS units and data dictionaries, and safety issues. Survey teams were given GPS units, cameras, field 
loupes, data sheets, vegetation maps, location maps, temporary entry permits, and safety kits. 

2.3.1.4 Survey Timing 

Elderberry shrubs are identifiable when they have leaves, from spring to fall, but the optimal survey period 
is from approximately March through August, when the plants are in flower or fruit. In September and 
October 2009 plants were still easily identifiable. The surveys were conducted from March 4 through 
October 2 and covered approximately 5,500 acres of land and 700 miles of shoreline. Twenty-one 
botanists participated in the surveys for special-status plants, including elderberry shrubs, working 442 
person-days. 

2.3.1.5 Candidate Survey Habitat 

Elderberry shrubs are most commonly found in riparian habitats, but they also may be found in 
grasslands, tidal marsh, and nontidal marsh and in fence rows or adjacent to ditches in agricultural land. 
Because they occur in a variety of habitats, elderberry was a target species during all botanical surveys, 
both terrestrial and waterside. 

2.3.1.6 Identification of Habitat Unit Survey Locations 

Elderberry shrub surveys were conducted as incidental to the special-status plant surveys (see Section 
3.2, Botany). 

2.3.1.7 Duration of Survey Validity 

Survey results for VELB habitat are valid for 2 years from sampling dates (USFWS 1996). 

2.3.2 Results and Discussion 

2.3.2.1 Survey Results 

Elderberry shrubs were found at 312 occurrences in the CPA. Most of the plants were found in the 
northern half of the survey area, with concentrations along the Mokelumne River, Snodgrass Slough, 
Railroad Cut, and Elk Slough. The number of shrubs at an occurrence ranged from single plants to a line 
of shrubs 0.8 mile long along a levee bank. Individual plants ranged in size from a few stems to large 
plants with more than 20 stems. 
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2.3.2.2 Limitations and Future Surveys 

Some potential habitat for elderberry shrubs, such as fence rows in agricultural land, was not surveyed 
because these areas were not considered habitat for target special-status plant species; therefore, 
botanical surveys were not conducted there. The accuracy of the stem count data taken during the boat 
surveys was limited by two issues: The shrubs were sometimes distant from the boat, and the base of the 
shrub was often obscured by other plants. 

Since the surveys were conducted, the CPA has been increased to include additional project features. If 
access is authorized, future surveys may include preliminary surveys for VELB habitat on additional 
parcels. 

2.3.3 References 

CDFG (California Department of Fish and Game). 2000. Guidelines for Assessing the Effects of Proposed 
Projects on Rare, Threatened, and Endangered Plants and Natural Communities. Revised May 8, 
2000. 

USFWS (U.S. Fish and Wildlife Service). 1996. Guidelines for Conducting and Reporting Botanical 
Inventories for Federally Listed, Proposed and Candidate Plants. September 23, 1996. 

2.4 VERNAL POOL INVERTEBRATES 

2.4.1 Methods 

2.4.1.1 Target Species 

The target species were Vernal Pool Fairy Shrimp (Federally listed as Threatened), Longhorn Fairy 
Shrimp (Federally listed as Endangered), Conservancy Fairy Shrimp (Federally listed as Endangered), 
and Vernal Pool Tadpole Shrimp (Federally listed as Endangered) (hereafter collectively referred to as 
“branchiopods“). Vernal pool plants are discussed in the habitat assessment part of this section only as 
indicators of habitat suitability for branchiopods. 

2.4.1.2 Survey Description 

2.4.1.2.1 Surveys 

Phase 1 Branchiopod Sampling 

The goal of the vernal pool branchiopod surveys was to identify suitable vernal pool habitat and identify 
the status and distribution of vernal pool branchiopods in the CPA. Two types of surveys were conducted: 
wet-season sampling of branchiopods (referred to as Phase 1) and dry-season habitat assessments 
(referred to as Phase 2). 

USFWS has review and approval authority for branchiopod surveys and authorized the surveys by 
identified DWR and DHCCP staff holding Federal Endangered Species Act (ESA) Section 10(a)(1)(A) 
recovery permits for listed branchiopods. 

Phase 1 branchiopod surveys were conducted according to the following procedure. Phase 1 methods 
were approved by USFWS on December 24, 2008. Once approved by USFWS, locations were surveyed 
according to the Interim Survey Guidelines to Permittees for Recovery Permits under Section 10(a)(1)(A) 
of the Endangered Species Act for the Listed Vernal Pool Branchiopods, dated April 19, 1996 (USFWS 
1996). 
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Each approved pool in the CPA was surveyed once every 2 weeks (an event that is hereafter referred to 
as “survey series”) until: 1) listed vernal pool branchiopods were identified , 2) the pool dried up for the 
season, or 3) when 120 days of pool inundation has been achieved, provided that the pool does not dry 
down and then refill. Before dip-netting, the surveyed features were examined visually for the presence of 
branchiopods. For each survey series, each vernal pool feature was sampled using a micro-mesh dip net 
or aquarium net appropriate for the size of the pool. Net mesh size was no larger than one-eighth inch. 
Representative portions of the pool bottom, edges, and vertical water column were sampled by a series of 
pulls through the water in a sweeping motion. Each feature was surveyed for a length of time that was 
commensurate to feature size and inundation depth. Contents of the net were searched for vernal pool 
branchiopods at least once every 5 linear meters, and sexually mature individuals were collected for 
identification. 

No more than 20 specimens of each species from each pool, or less than 10 percent of the subpopulation 
present in the pool, whichever is less, were collected and preserved as voucher specimens. Voucher 
specimens were prepared according to California Academy of Sciences protocols and standards for the 
preservation and archival of vernal pool crustaceans (CAS 2007) and were added to the collection of the 
California Academy of Sciences in San Francisco, California. All other individuals were returned to the 
pool where they were found as quickly as possible. The number of branchiopod individuals was recorded 
based on orders of magnitude. The presence of other aquatic invertebrates and amphibians also was 
recorded. Vernal pool branchiopods were identified using Eriksen and Belk (1999). 

Candidate survey locations that were not surveyed during Phase 1 because of access issues were 
included in the habitat assessment. Coordination with botany surveys revealed more locations with vernal 
pool branchiopod habitat, so these locations also were included in the habitat assessment. 

Phase 2 Branchiopod Habitat Assessment 

Phase 2 surveys were conducted according to the following procedure approved by the USFWS (Milliken 
and Kelly pers. comm. 2008). 

The survey locations were assessed by one to two teams of vernal pool ecologists and botanists. Each 
survey location was assessed one time by a team made up of one vernal pool ecologist and one botanist. 
At least one surveyor per team had a USFWS recovery permit for listed vernal pool branchiopods. The 
surface area at the high-water line and the approximate depth of these ponded features were 
documented, and their outline was mapped using a GPS unit. The absolute and relative cover of 
dominant plant species (those species with the highest relative cover values that together make up at 
least 50 percent of the total vegetative cover, and other species with a relative cover of at least 20 
percent) were recorded. For each of the dominant plant species, wetland indicator status (according to 
Reed 1988) was determined. A determination also was made regarding whether the species typically 
occurs in vernal pools (according to CDFG 1998). The number of plant zones and their degree of 
interspersion, based on California Rapid Assessment Method (CRAM) for Wetlands methodologies 
(Collins et al. 2008), was recorded. Other parameters indicative of ecological complexity were recorded, 
including percent cover of bare ground; presence of soil cracks, cattle prints, cobbles, plant hummocks, 
salt, or biotic crust; and pool shape. The land use of the identified potential habitat areas and of the 
surrounding area was documented, including whether the area is grazed. Presence of nearby vernal 
pools was documented, and evidence of altered hydrology or visible disturbances was noted. 

2.4.1.2.2 Documentation of Results 

The survey date and team member names were recorded for each survey series. The surface area at the 
high-water line of each vernal pool feature was documented, and the outline was mapped using a GPS 
unit. Maximum inundation depth, water temperature, and general weather conditions also were recorded 
for each survey series. All data were incorporated into a GIS geodatabase. Digital photographs were also 
taken of each sampled feature during each survey series. Results were issued to USFWS in a report 
within 90 days after the last field visit of the season. CNDDB documentation was submitted within 10 days 
after the presence of listed vernal pool branchiopods was identified. 
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2.4.1.3 Team Composition and Equipment Used 

One to two teams consisting of DWR and DHCCP staff members (two staff members per team) 
conducted the surveys. At least one team member held a USFWS recovery permit for branchiopods. 
Other staff members also were allowed to conduct surveys if they were within 3 meters of a permitted 
surveyor. 

Equipment and supplies used during the surveys included a Trimble Geo XH GPS unit (or similar), digital 
camera, aerial photographs of the survey parcel, hardcopy data sheets, dip nets, a thermometer, 
collection vials, nitrile gloves, a hand lens, and appropriate safety gear. 

2.4.1.4 Survey Timing 

Surveys were conducted in two phases: 

■ Phase 1: wet-season sampling of branchiopod habitat in areas where access was obtained, 
January through May 2009 

■ Phase 2: branchiopod habitat assessment concurrent with botanical surveys where access was 
obtained after the wet season ended, April through September 2009 

2.4.1.5 Candidate Survey Habitat 

Areas known to support branchiopods in the CPA include the Stone Lakes area and land around Clifton 
Court Forebay. Habitats likely to support listed vernal pool branchiopods are vernal pools, seasonally 
ponded areas in vernal swales, rock outcrop ephemeral pools, playas, and alkali seasonal wetlands. 

The Clifton Court Forebay survey area is composed of 82 acres of alkali seasonal wetland dominated by 
annual grasses and Iodinebush. Most of the vernal pools in this area are unvegetated, large, and very 
shallow, within a relatively flat landscape, although there are some deeper pools, especially along 
roadsides and berms. 

The Stone Lakes survey area comprises 1,909 acres of vernal pool grassland dominated by annual 
grasses. Many of the pools are large, spread-out, shallow pools with poorly defined edges, most likely the 
result of past grading activities. Many deeper pools are found in ditches along berms and roads. 

2.4.1.6 Identification of Habitat Unit Survey Locations 

Potentially suitable habitat in the CPA was defined as areas that were not developed or farmed, including 
areas mapped by CDFG as grassland, alkali seasonal wetland, and natural seasonal wetland on soils 
with an impervious clay layer (clay pan). USFWS staff members were invited to attend a reconnaissance-
level survey (field visit) with DWR and DHCCP staff prior to being added to the survey candidate list. A 
reconnaissance-level survey of habitat suitability for target survey species was conducted in the Clifton 
Court Forebay survey area on December 19, 2008, by DWR and DHCCP staff members. This survey 
covered areas owned by DWR and areas visible from Byron Highway. 

Candidate survey locations were identified and mapped, then provided to USFWS for authorization. 
Identifications were based on CDFG habitat maps, USGS soils maps, reconnaissance-level surveys, 
LIDAR, and/or aerial photograph interpretation. Locations surveyed during Phase 1 were limited to 
parcels that could be accessed in January 2009.  

2.4.1.7 Duration of Survey Validity 

USFWS has not specified how long branchiopod survey results are valid. After some currently 
unspecified period, new surveys would be necessary to confirm species presence, absence, abundance, 
and distribution. 
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2.4.2 Results and Discussion 

2.4.2.1 Survey Results 

2.4.2.1.1 Phase 1 Sampling Results 

Clifton Court Forebay Survey Area 

Plant species observed in the Clifton Court Forebay survey area included Soft Chess, Rattail Fescue, 
Mediterranean Barley, Saltgrass, Iodinebush, Bush Seepweed, Spikeweed, Alkalisink Goldfields, 
California Goldfields, Common Peppergrass, Common Fiddleneck, Popcornflower, Boccone’s 
Sandspurry, and Alkali Heath. Corresponding scientific names of the species mentioned in this chapter 
are provided in Appendix. 2.4A. Much of the area exhibited evidence of disturbance, including ditches, 
berms, and roads, and many areas showed signs of past grazing, although the land appeared fallow 
during these surveys. At least 111 individual pools were sampled; many of these pools merged into four 
large, shallow features after a large rain event and were sampled together in the last survey series. 

Vernal Pool Fairy Shrimp were found in three locations in the Clifton Court Forebay survey area. Two of 
the three occurrences were in deeper, more well-defined pools in the alkali seasonal wetland. 
One occurrence was found in a large inundated area with both shallow and deep pools. Other aquatic 
invertebrates observed were seed shrimp, water fleas, copepods, flatworms, mosquito larvae, midge 
larvae predaceous diving beetle larvae, water scavenger beetle larvae, water boatman, backswimmers, 
and other aquatic worms and beetles. In addition to Vernal Pool Fairy Shrimp, Versatile Fairy Shrimp 
were found in many of the features sampled. Pacific Chorus Frog eggs were observed in one pool. 

Stone Lakes Survey Area 

Plant species observed in the Stone Lakes survey area included Italian Ryegrass, Mediterranean Barley, 
Common Fiddleneck, Stipitate Popcornflower, Stork’s Bill, Pale Spikerush, Curly Dock, California 
Goldfields, Rayless Goldfields, Common Frog-Fruit, Pacific Foxtail, Mayweed, and Summer Mustard. The 
vernal pool grassland in this area was actively grazed, and many areas showed evidence of historic 
grading, although the landscape was mostly gently undulating and in some areas exhibited natural 
circular mounds (mima mounds) that are typical for vernal pool terrain. A few pools among the mima 
mounds were more round and deeper, appearing less degraded than pools in the graded areas. Eighty-
five vernal pools were sampled in the Stone Lakes survey area. 

Vernal Pool Fairy Shrimp were found in seven pools, and Vernal Pool Tadpole Shrimp were found in six 
pools in the Stone Lakes survey area. No obvious correlation was noted among branchiopod occurrences 
and degradation of the pools. Branchiopods were found in ditches, graded pools, and less disturbed 
pools. Other aquatic invertebrates observed were seed shrimp, water fleas, copepods, amphipods, 
flatworms, midge larvae, predaceous diving beetle larvae, water scavenger beetle larvae, water boatman, 
backswimmers, and other aquatic worms, beetles, and spiders. Slug and snail eggs were commonly 
observed, crawdads were found in a few pools, and mosquito larvae were observed in one pool. 
California Fairy Shrimp and California Clam Shrimp were observed in several pools. 

2.4.2.1.2 Phase 2 Branchiopod Habitat Assessment 

Clifton Court Forebay Survey Area 

The most common plant species observed during the habitat assessment in the Clifton Court Forebay 
survey area, ordered from highest total cover across all pools assessed, are presented in Table 2.4-1. 

Of the 49 plant species observed in the Clifton Court Forebay survey area, 19 are vernal pool endemics 
or associates, 11 are generalists, and 19 have no designation in CDFG 1998. In general, the habitat 
consisted of alkali seasonal wetland and alkali playa, dominated by Iodinebush, seepweed, and exotic 
annual grasses. 
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Pools where listed branchiopods (Vernal Pool Fairy Shrimp) were found had substantially more cover of 
vernal pool endemic or associate plants than pools where no listed branchiopods were found (mean ± 
standard error = 63.0 percent ± 21.0 percent and 28.4 percent ± 24.2 percent, respectively). Pools that 
were assessed only during the dry season had a cover percentage of vernal pool endemic species similar 
to that of pools where no vernal pool branchiopods were found during the wet season (mean ± standard 
error = 16.0 percent ± 28.8 percent). Pools where no branchiopods were found had substantially more 
cover of generalist plants than pools where listed branchiopods were found (mean ± standard error = 
36.8 percent ± 40.7 percent and 4.3 percent ± 8.5 percent, respectively). Pools that were assessed only 
during the dry season had a percent cover of generalist species similar that of pools where shrimp were 
found (mean ± standard error = 2.3 percent ± 3.6 percent). 

Table 2.4-1. Most Common Plant Species in Clifton Court Forebay Survey Area 

Species Native Statusa 

Vernal Pool Endemic 
Rankingb 

Wetland Indicator 
Statusc 

Spikeweed N gen FAC 

Bush Seepweed N -- FAC+ 

Iodinebush N -- FACW+ 

Alkali Heath N vpa? FACW+ 

Italian Ryegrass I gen FAC* 

Mediterranean Barley I -- FAC 

Stipitate Popcornflower N vpa OBL 

Common Peppergrass N vpa? -- 

Saltgrass N vpa? FACW 

Boccone’s Sandspurry NN gen -- 

a  Sources: Hickman 1993; Cal-IPC 2006. 

Native status abbreviations: I = invasive; N = native; NN = nonnative. 
b  Source: CDFG 1998. 

Ranking abbreviations: vpi = species that are restricted to vernal pools and are not known from other habitats; vpa = species 
that regularly occur in vernal pools but are not restricted to them, also occurring in other similar wetland habitats; gen = species 
that can occur in more than one habitat, either wetland or upland, or sometimes both, including vernal pools, pool margins, 
disturbed areas, and grasslands; vpi? = a species that is a vpi in certain region(s) only and can be a vpa or gen in other regions; 
vpa? = a species that is a vpa in certain region(s) and is gen in other regions; vpi/vpa = a species that is a vpi in some regions 
and a vpa in other regions, yet not known to be a gen; -- = no ranking. 

c  Source: Reed 1988. 

Status abbreviations: OBL = occurs almost always (estimated probability 99%) under natural conditions in wetlands; FACW = 
usually occurs in wetlands (estimated probability 67–99%) but occasionally found in nonwetlands; FAC = equally likely to occur 
in wetlands or nonwetlands (estimated probability 34–66%); FACU = usually occurs in nonwetlands (estimated probability 67–
99%) but occasionally found in wetlands (estimate probability 1–33%); + = more frequently found in wetlands; * = tentative 
assignment based on limited information; -- = no status. 

Vegetation composition of pools that were sampled only during the dry season was similar to that of pools 
without listed branchiopods when considering vernal pool endemic or associate species, and similar to 
that of pools with listed branchiopods when considering generalist plant species. It should be noted that, 
in general, as pools dry down, generalist plant species increase in cover, so these results are affected by 
the timing of the assessment in late spring and summer. 

Table 2.4-2 presents a summary of the habitat assessment data collected for the Clifton Court Forebay 
survey area. Pools in this area are mostly shallow, with a high percentage of bare ground. The high 
number of plant zones and high degree of plant zone interspersion indicates a complex biotic structure. 
Moderate physical complexity is supported by soil cracks and biotic and salt crusts. Grazing and altered 
hydrology have affected much of the habitat. For this reason, vernal pool habitat in the Clifton Court 
Forebay survey area was considered to be of moderate quality overall. 
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Table 2.4-2. Summary Results of Habitat Assessment Data in the Clifton Court Forebay Survey 
Area 

 
Depth 

(n = 93) 

Number of 
Plant Zones 

(n = 101) 

% Cover 
Bare Ground 

(n = 104)  

Minimum 2 0 10  

Maximum 12 5 100 

Mode 4 3 35 

Count Data 

Degree of 
Interspersion Pool Shape 

 

High 49 Simple 50  

Medium 25 Complex 42 

Low 26   

Presence/Absence 

 Soil 
Cracks Cattle Prints Cobbles 

Plant 
Hummocks 

Salt 
Crust 

Biotic 
Crust Grazing 

Altered 
Hydrology 

Yes 103 4 0 0 21 11 59 a 69 

No 1 100 104 104 80 90 42 22 

a Fifty-seven pools showed signs of grazing conducted previously but not during the current year. Two pools showed signs of 
grazing during the current year. 

Source: Compiled by DWR in 2009 

Stone Lakes Survey Area 

The most common plant species observed during the habitat assessment in the Stone Lakes survey area, 
ordered from highest total cover across all pools assessed, are presented in Table 2.4-3. 

Of the 75 plant species observed in the Stone Lakes survey area, 23 are vernal pool endemics or 
associates, 23 are generalists, and 29 have no designation in CDFG 1998. In general, the habitat 
consisted of vernal pool grassland modified for grazing (i.e., leveled) and was dominated by exotic annual 
grasses. 

Pools where listed branchiopods (Vernal Pool Fairy Shrimp and/or Vernal Pool Tadpole Shrimp) were 
found had a somewhat higher cover of vernal pool endemic plants than pools where no listed 
branchiopods were found (mean ± standard error = 44.7 percent ± 28.3 percent and 28.1 percent ± 34.7 
percent, respectively). Pools that were assessed only during the dry season had a cover percentage of 
vernal pool endemic species similar to that of pools where listed branchiopods were found (mean ± 
standard error = 49.0 percent ± 31.4 percent). There was no clear difference in generalist plant cover 
between pools where listed branchiopods were found compared to pools where no listed branchiopods 
were found or in pools that were assessed during the dry season (mean ± standard error = 14.0 ± 7.0 
percent, 16.9 ± 8.3 percent, and 19.3 ± 19.9 percent, respectively). 

Table 2.4-4 presents a summary of the habitat assessment data collected for the Stone Lakes survey 
area. Most pools were between 4 and 8 inches deep and had a low percentage of bare ground. The low 
number of plant zones and moderate to low degree of plant zone interspersion indicates a moderate to 
poor biotic structure. Pools were mostly simple in shape but had a moderate physical complexity because 
of soil cracks and cattle prints. The entire survey area was grazed, and most had altered hydrology as the 
result of historical grading of the fields. Overall, vernal pool habitat in the Stone Lakes survey area was 
considered to be of low to moderate quality. 
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Table 2.4-3. Most Common Plant Species in Stone Lakes Survey Area 

Species Native Statusa 

Vernal Pool Endemic 
Rankingb 

Wetland Indicator 
Statusc 

Mediterranean Barley I -- FAC 

Stipitate Popcornflower N vpa OBL 

Rayless Goldfields N vpi? OBL 

Italian Ryegrass I gen FAC* 

Common Frog-fruit NN -- FACW 

Soft Chess I gen FACU- 

Pale Spikerush N vpi? OBL 

Mayweed NN -- FACU 

California Goldfields N vpa? FACU * 

Pacific Foxtail N vpi? OBL 

a  Sources: Hickman 1993; Cal-IPC 2006. 

Status definitions: I = invasive; N = native; N = nonnative. 
b  Source: CDFG 1998. 

Ranking definitions: vpi = species that are restricted to vernal pools and are not known from other habitats; vpa = species that 
regularly occur in vernal pools but are not restricted to them, also occurring in other similar wetland habitats; gen = species that 
can occur in more than one habitat, either wetland or upland, or sometimes both, including vernal pools, pool margins, disturbed 
areas, and grasslands; vpi? = a species that is a vpi in certain region(s) only and can be a vpa or gen in other regions; vpa? = a 
species that is a vpa in certain region(s) and is gen in other regions; vpi/vpa = a species that is a vpi in some regions and a vpa 
in other regions, yet not known to be a gen; -- = no ranking. 

c  Source: Reed 1988. 

Status definitions: OBL = occurs almost always (estimated probability 99%) under natural conditions in wetlands; FACW = 
usually occurs in wetlands (estimated probability 67–99%) but occasionally found in nonwetlands; FAC = equally likely to occur 
in wetlands or nonwetlands (estimated probability 34–66%); FACU = usually occurs in nonwetlands (estimated probability 67–
99%) but occasionally found in wetlands (estimated probability 1–33%); + = more frequently found in wetlands; - = less 
frequently found in wetlands; * = tentative assignment based on limited information. 

Table 2.4-4. Summary Results of Habitat Assessment Data for the Stone Lakes Survey Area 

 
Depth 

(n = 75) 

Number of 
Plant Zones 

(n = 100) 

% Cover 
Bare Ground 

(n = 84)  

Minimum 4 0 0.01  

Maximum 25 4 95 

Mode 6 2 10 

Count Data 

Degree of 
Interspersion Pool Shape 

 

High 24 Simple 76  

Medium 49 Complex 25 

Low 27   

Presence/Absence 

 

Soil 
Cracks 

Cattle 
Prints Cobbles 

Plant 
Hummocks 

Salt 
Crust 

Biotic 
Crust Grazing 

Altered 
Hydrology 

Yes 70 75 3 5 0 0 101 80 

No 31 26 98 96 101 101 0 20 

Source: Compiled by DWR in 2009 
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2.4.2.2 Limitations and Future Surveys 

USFWS noted that in November 2008, a storm resulted in ponding and the presence of branchiopods in 
nearby pools in Davis, California. Phase 1 surveys for the BDCP EIR/EIS effort did not begin until 
January 2009, which is much later than described in the USFWS protocols. 

Surveys of parcels with potential branchiopod habitat for which TEPs were obtained after early January 
were not initiated until winter 2009–2010. 
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2.5 CALIFORNIA RED-LEGGED FROG 

2.5.1 Methods 

2.5.1.1 Target Species 

The California Red-legged Frog (CRF) is a relatively large aquatic frog that is endemic to California and 
Baja California, Mexico. The species has been extirpated from 70 percent of its former range and now is 
found primarily in coastal drainages of central California from Marin County, California, south to northern 
Baja California, Mexico, and in isolated drainages in the Sierra Nevada, northern Coast Ranges, and 
northern Transverse Ranges. 
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2.5.1.2 Survey Description 

2.5.1.2.1 Surveys 

CRF is listed as Threatened by USFWS and is considered a Species of Special Concern by CDFG. 
Agencies with review and/or approval authority for CRF include USFWS under the ESA and CDFG as a 
trustee agency under CEQA. 

The day and night visual encounter survey methodology for CRF was derived in part from the Revised 
Guidance on Site Assessments and Field Surveys for the California Red-Legged Frog (Survey Guidance) 
(USFWS 2005). Although the USFWS protocol recommends two day and four night surveys during the 
breeding season and one day and one night survey during the nonbreeding season, the methodology 
used for these surveys consisted of three day and three night visual surveys between January and April. 
When CRF were successfully identified on a parcel, additional surveys were not conducted for this 
species. In addition, minor modifications to the survey protocol were necessary because of logistical 
constraints at the site. These included such problems as not being able to: (1) access both sides of a 
ditch for surveying; (2) positively identify all eyeshine; (3) measure water depth; and (4) survey in ideal 
weather conditions. 

For CRF larval surveys, the sampling methods for California Tiger Salamander (CTS) larvae described in 
the Interim Guidance on Site Assessment and Field Surveys for Determining Presence or a Negative 
Finding of the California Tiger Salamander (USFWS 2003) were followed to the extent possible. 

To prevent the spread of undesirable and/or invasive organisms, the decontamination protocols outlined 
in Appendix B of the Survey Guidance were followed (Appendix 2.5A). 

2.5.1.2.2 Documentation of Results 

Habitat characteristics of each potential breeding site were collected according to the Survey Guidance 
(Appendix 2.5A), including the boundaries and a description of the survey area habitat type, the aquatic 
and terrestrial vegetation composition and relative cover, substrate, and an estimate of water depth. 

Visual encounter and larval survey data attributes were collected according to the Survey Guidance 
(Appendix 2.5A), including the number of individuals of each life stage of all species of amphibians 
observed; date, time, and weather conditions when species was observed; survey team member names; 
presence of other amphibians; presence of predators; and GPS point records. 

To the extent possible, all data attributes described above were entered into a GPS unit at the time of the 
survey. Written notes were kept to supplement the electronically recorded data. Photographs were taken 
of the habitats and any CRF life stage observed. To the extent practicable, the data and photographs 
were downloaded daily to a server in the office. Any new CRF observations were reported to USFWS and 
CDFG’s CNDDB within 3 days of the sighting. 

2.5.1.3 Team Composition and Equipment Used 

At least one team of two biologists surveyed each area; however, larger sites had multiple teams of up to 
four biologists to thoroughly cover the entire area. 

Visual encounter surveyors were familiar with the distinguishing physical characteristics of all life stages 
of the CRF, other co-occurring California frogs and toads, and introduced, exotic species, such as 
Bullfrogs, before surveys were conducted. All larvae surveyors either were in possession of a Section 
10(a)(1)(A) permit and given prior authorization from USFWS to conduct the surveys or were working 
under the direct supervision of a permitted biologist with prior authorization. 

Survey equipment included a GPS unit, Rite-in-Rain notebooks, water-quality meter, thermometers, 
weather meters, binoculars, lights, boots and/or waders, dip nets, digital cameras, water-resistant two-
way radios, buckets, scrub brushes, bleach or other equipment decontaminant, disposable vinyl gloves, 
and appropriate safety gear. 
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2.5.1.4 Survey Timing 

Accessible potential CRF breeding habitat within the above-described range was surveyed in the 
following manner. Visual encounter surveys began on January 26 and ended on April 22. Daytime visual 
encounter surveys aimed at detecting CRF egg masses were conducted approximately every 3 weeks 
from January through March. Surveys commenced no earlier than 1 hour after sunrise and ended no later 
than 1 hour before sunset. Nighttime visual encounter surveys aimed at detecting juvenile and adult CRF 
were conducted approximately every 3 weeks from January through April. They began no earlier than 1 
hour after sunset. Surveys for CRF larvae were conducted once during the day in late March. Eleven 
individual sites located on seven parcels, all in Contra Costa County, were visited at least once during the 
surveys. Totals of 13 day and 21 night visual encounter surveys were conducted. 

2.5.1.5 Candidate Survey Habitat 

Although CRF use both aquatic and upland habitats, the greatest probability of detecting CRF is in 
aquatic habitats during the breeding season. CRF breed in streams, deep pools, backwaters in streams 
and creeks, ponds, marshes, sag ponds, dune ponds, and lagoons at least 0.7 meter (2.3 feet) deep 
(USFWS 2002). CRF are considered extirpated from the floor of the Central Valley (61 Federal Register 
25813–25833); however, they are known to travel up to 2 miles (Bulger et al. 2003). Therefore, surveys 
were conducted in potential breeding habitat in the Coast Range foothills and within 2 miles of the 
foothills on the floor of the Central Valley in the CPA (Appendix 2.5B). 

2.5.1.6 Identification of Habitat Unit Survey Locations 

Survey locations were identified by first delineating a 2-mile boundary from the base of the Coast Range 
foothills over aerial photographs in ArcMap. In the area of overlap with the CPA, areas of potential 
breeding habitat were identified. On accessible parcels, a reconnaissance-level survey was conducted to 
determine the true suitability of the habitat to support CRF, and any water body with the potential to 
support breeding CRF was surveyed. 

2.5.1.7 Duration of Survey Validity 

Survey results are considered current and valid for 2 years after the completion of the survey season. 

2.5.1.8 Methodology Approvals 

The survey methodology was submitted for review to USFWS and CDFG. 

2.5.2 Results and Discussion 

2.5.2.1 Survey Results 

2.5.2.1.1 Visual Encounter Surveys 

Poor visibility in some sites related to floating aquatic vegetation, typically duckweed or algae, reduced 
the detectability of egg masses in some areas; however, even in areas with clear visibility, no egg masses 
from any species of frog were observed during these surveys. Numerous Pacific Chorus Frogs and 
Bullfrogs, as well as a few Western Toads, were seen and/or heard during these surveys, nearly all of 
them during the night surveys when frogs are more easily detected by eyeshine and are less likely to dive 
into the water before identification can be made. 

On one parcel, a juvenile CRF was found incidentally during a reconnaissance survey for potential CTS 
breeding habitat on February 24. Later that day, a night visual encounter survey was conducted on the 
property, and two adult CRF were positively identified through call recognition and visual verification. In 
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addition, on March 30 on a newly accessible parcel, two CRF egg masses were incidentally discovered 
during a larval survey for CRF and CTS. 

2.5.2.1.2 Larval Surveys 

Larval surveys were conducted at two sites on March 30, and CRF larvae were captured using dip nets at 
the same site where the two above-mentioned developing egg masses were subsequently found. CRF 
larvae were also collected at this site on April 22 during a subsequent survey conducted to detect CTS 
larvae. 

2.5.2.1.3 Habitat Evaluations 

Surveys were conducted in constructed ponds, natural and artificial drainage ditches, a muted tidal 
slough, and a vernal pool. Only 3 of the 11 sites visited were within 1 mile of an existing CNDDB record. 
Most of the sites accessible for surveys were heavily manipulated waterways dominated by Bullfrogs near 
the valley floor and would not be considered high-quality CRF habitat. As mentioned above, some 
drainage ditches and ponds were covered in duckweed and algae. Where emergent aquatic vegetation 
was present, it was dominated by bulrushes, typically Common Tule, and uplands were dominated by 
Saltgrass and nonnative annual grasses. Potential predators common to most sites included Raccoons, 
Bullfrogs, Mosquitofish, and herons and egrets. 

2.5.2.2 Limitations and Future Surveys 

CRF was observed at two of the three sites surveyed that were within 1 mile of a past record of a CRF 
sighting. The other site was a shallow vernal pool that likely would not support successful breeding except 
possibly in the wettest years. All three of these sites were above sea level; the remaining eight survey 
sites were below sea level. USFWS recognizes that CRF has likely been extirpated from the valley floor 
for decades, and although they are able to disperse across seemingly unsuitable upland habitats, it does 
not appear that there is much suitable habitat in the lowland Delta for them to successfully reestablish a 
breeding population. Even at one site, a muted tidal slough, where adult frogs were calling, the potential 
for successful breeding was slight. The water level fluctuated such that egg masses attached to the only 
emergent vegetation available would become fully exposed above the waterline during low tides and 
possibly would become desiccated. Nevertheless, their presence at the site demonstrates that CRF will 
occupy seemingly unsuitable habitat, if only temporarily, so it should not be assumed that they will occur 
only in what would be considered typical or high-quality habitat in the CPA. 

Winter 2009 was unusually dry and marked the third consecutive dry year in the State, reducing the 
potential for amphibians to successfully breed; however, storms in February offered late-season 
opportunities. The still-developing egg masses and small larvae discovered in March likely were the 
products of breeding attempts occurring shortly after those storms. CRF breeding activity in the nearby 
foothills, as evidenced by the number of new egg masses detected, typically peaks between late 
February and mid-March (DWR, unpublished data). To the extent practicable, future surveys will be 
adjusted to coincide with recent rainfall events in an attempt to maximize the likelihood of detecting 
breeding frogs and their egg masses. An attempt also will be made to conduct more larval surveys in the 
future. 

2.5.3 References 

Bulger, J. B., N. J. Scott Jr., and R. B. Seymour. 2003. Terrestrial Activity and Conservation of Adult 
California Red-Legged Frogs Rana aurora draytonii in Coastal Forests and Grasslands. Biological 
Conservation. Volume 110(1): 85–95. 

DWR (California Department of Water Resources). Unpublished data collected in the foothills between 
Tracy and Livermore by DWR in 2003–2008. 
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USFWS (U.S. Fish and Wildlife Service). 2002. Recovery Plan for the California Red-Legged Frog (Rana 
aurora draytonii). Portland, Oregon. 

USFWS (U.S. Fish and Wildlife Service). 2003. Interim Guidance on Site Assessment and Field Surveys 
for Determining Presence of a Negative Finding of the California Tiger Salamander. October 
2003. 

USFWS (U.S. Fish and Wildlife Service). 2005. Revised Guidance on Site Assessments and Field 
Surveys for the California Red-Legged Frog. August 2005. 

2.6 CALIFORNIA TIGER SALAMANDER 

2.6.1 Methods 

2.6.1.1 Target Species 

The California Tiger Salamander (CTS) is a large, stocky terrestrial salamander that is endemic to 
California. CTS are restricted to vernal pools and seasonal ponds, including many constructed stock 
ponds, in grassland and oak savanna plant communities. In the coastal region, populations are scattered 
from Sonoma County in the northern San Francisco Bay Area to Santa Barbara County (up to elevations 
of 3,500 feet), and in the Central Valley and Sierra Nevada foothills from Yolo County to Kern County (up 
to 2,000 feet). 

2.6.1.2 Survey Description 

2.6.1.2.1 Surveys 

The Central California Distinct Population Segment of CTS is listed as Threatened by USFWS, and the 
entire species is listed as a Threatened species by CDFG. Agencies with review and/or approval authority 
for CTS are USFWS under the ESA and CDFG under CESA (California Fish and Game Code §2805) and 
as a trustee agency under CEQA. 

This proposed survey methodology for CTS was derived in part from the Interim Guidance on Site 
Assessment and Field Surveys for Determining Presence or a Negative Finding of the California Tiger 
Salamander (USFWS 2003); however, unlike this guidance, it did not include an upland habitat survey 
component. To prevent the spread of undesirable and/or invasive organisms, the decontamination 
protocols outlined in Appendix B of Revised Guidance on Site Assessments and Field Surveys for the 
California Red-Legged Frog (USFWS 2005) were followed (Appendix 2.5A). 

There are no protocols regarding searching for CTS eggs; however, while sampling for vernal pool 
invertebrates, surveyors concurrently looked for amphibian eggs, including CTS eggs. 

To the extent practicable, aquatic larvae sampling followed the methodology described in the Interim 
Guidance on Site Assessment and Field Surveys for Determining Presence or a Negative Finding of the 
California Tiger Salamander (USFWS 2003). 

2.6.1.2.2 Documentation of Results 

Data about the type and quality of each pool sampled were recorded. These data included the date and 
time, location, type of water body (e.g., vernal pool, seasonal wetland, artificial impoundment), dimension 
and depth of pond, water temperature, presence of aquatic vegetation (submergent and emergent), and 
dominant invertebrates and all vertebrates observed. Pools and adjacent upland areas were 
photographed. 

Data collected during the visual encounter (incidental observations during vernal pool invertebrate 
surveys) and aquatic CTS larvae surveys included the number of individuals of each life stage observed; 
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date, time, and weather conditions when the species was observed; survey team member names; and 
GPS point records. 

To the extent possible, all data attributes were entered into a GPS unit at the time of the survey. Notes 
were kept to supplement the electronically recorded data. Photographs were taken of the habitats and 
any CTS life stage observed. To the extent practicable, the data and photographs were downloaded daily 
to a server in the office. Any new CTS observations were reported to USFWS and CDFG’s CNDDB within 
3 days of the sighting. 

2.6.1.3 Team Composition and Equipment Used 

Survey efforts consisted of one to two teams of two people for egg surveys (conducted during vernal pool 
invertebrate surveys) and for aquatic larvae sampling. Those conducting surveys for CTS larvae either 
possessed a Section 10(a)(1)(A) permit from USFWS and scientific collecting permit from CDFG 
authorizing this activity or they obtained approval to work under someone possessing these permits. 

Visual encounter surveyors were familiar with the distinguishing physical characteristics of all life stages 
of CTS, as well as the egg and larval stages of other co-occurring California amphibians, including 
introduced, exotic species such as Bullfrogs, before they conducted surveys. 

Survey equipment included a GPS unit, Rite-in-Rain notebooks, thermometers, weather meters, boots 
and/or waders, dip nets, digital cameras, auto-inflating personal floatation devices, buckets, scrub 
brushes, bleach or other equipment decontaminant, disposable vinyl gloves, and appropriate safety gear. 

2.6.1.4 Survey Timing 

All accessible potential CTS breeding habitat in the CPA and within the above-described habitat were 
surveyed in the following manner. Daytime visual encounter surveys aimed at detecting CTS eggs were 
conducted incidentally by the vernal pool invertebrate biologists as they performed their surveys, 
approximately once every 2 weeks, from January (or whenever access was obtained) through early April 
(or whenever the pools dried out). Surveys began no earlier than 1 hour after sunrise and ended no later 
than 1 hour before sunset. Surveys for CTS larvae were conducted twice: once in March and once in 
April. 

2.6.1.5 Candidate Survey Habitat 

Although CTS spend most of their lives in upland habitats, the restrictions on parcel access and 
seasonality of aboveground activity limited the type of habitat that could be surveyed for CTS. CTS breed 
in vernal pools and seasonal and perennial ponds that typically contain standing water continuously for at 
least 10 weeks extending into April in grassland and oak savanna plant communities from sea level to 
2,000 feet (USFWS 2003, 69 Federal Register 47212–47248). 

2.6.1.6 Identification of Habitat Unit Survey Locations 

Survey locations were identified by first overlaying aerial photographs with grassland and oak savanna 
communities (Hickson and Keeler-Wolf 2007) in ArcMap. In the area of overlap with the CPA, areas of 
potential breeding habitat were identified. Sites that dried up before April and sites containing bullfrogs, 
crayfish, and/or predatory fish were excluded from larval surveys in 2009. 

2.6.1.7 Duration of Survey Validity 

Survey results are considered current and valid for 2 years after the completion of the survey season. 

2.6.1.8 Methodology Approvals 

The survey methodology was submitted for review to USFWS and CDFG. 



2009 Biological Surveys Chapter 2 

Page 2-26 2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report 
December 2011  

2.6.2 Results and Discussion 

2.6.2.1 Survey Results 

2.6.2.1.1 Visual Encounter Surveys 

Nearly 200 pools were mapped and sampled for vernal pool species from January through early April 
2009 in the vicinity of Clifton Court Forebay (Contra Costa County) and Stone Lakes National Wildlife 
Refuge (Sacramento County). No CTS eggs were observed during these surveys, and the only 
amphibian eggs found during these surveys were those of Pacific Chorus Frogs. 

2.6.2.1.2 Larval Surveys 

Larval surveys were conducted at two locations in Contra Costa County concurrently with larval surveys 
for CRF. Three very small CTS larvae were collected using dip nets at one site on March 30; however, 
the pool had nearly dried by the time it was visited a second time on April 22. The second site was also 
sampled on both dates, but no CTS larvae were captured either time; however, CRF egg masses and 
larvae were observed at this site. 

2.6.2.1.3 Habitat Evaluations 

The habitat type around Clifton Court Forebay is vernal alkali plains dominated by annual grasses and 
Iodinebush, and the habitat type around North Stone Lakes is vernal pool grassland dominated by annual 
grasses. The water bodies that were surveyed for CTS eggs ranged from small puddles and tire ruts to 
pools nearly 1 acre in area with maximum depths ranging from 1 inch to 2 feet. 

Only two sites were sampled for larvae: a shallow vernal pool and a small but perennial stock pond. Both 
were located in annual grassland that was grazed by cattle and that supported both California Ground 
Squirrel and Botta’s Pocket Gopher activity. Neither had Bullfrogs or predatory fish, but the deeper site, 
where CTS were not found but CRF were, did have crayfish and Mosquitofish. 

2.6.2.2 Limitations and Future Surveys 

Winter 2009 was unusually dry and marked the third consecutive dry year, reducing the potential for 
amphibians to successfully breed; however, storms in February offered some late-season opportunities. 
The discovery of small larvae in a vernal pool in late March was likely the product of breeding attempts 
occurring shortly after those storms. This location was the site of a nearly 30-year-old CNDDB record for 
CTS, so even though breeding was not successful this year because the pool very likely dried before the 
larvae could metamorphose, surveys suggested that CTS still occur in the area and do use this pool.  

2.6.3 References 

Hickson, D., and T. Keeler-Wolf. 2007. Vegetation and Land Use Classification and Map of the 
Sacramento-San Joaquin River Delta. Prepared by Vegetation Classification and Mapping 
Program, California Department of Fish and Game, Sacramento, California. Prepared for Bay 
Delta Region, California Department of Fish and Game. Sacramento, California. February 2007. 

USFWS (U.S. Fish and Wildlife Service). 2003. Interim Guidance on Site Assessment and Field Surveys 
for Determining Presence of a Negative Finding of the California Tiger Salamander. October 
2003. 

USFWS (U.S. Fish and Wildlife Service). 2005. Revised Guidance on Site Assessment and Field Surveys 
for the California Red-Legged Frog. August 2005. 
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2.7 GIANT GARTER SNAKE 

2.7.1 Methods 

2.7.1.1 Target Species 

The Giant Garter Snake (GGS) is a summer aquatic species that is endemic to the wetlands of the floor of 
the Central Valley of California. Historically, GGS was found from the vicinity of Chico, in Butte County, 
southward to Buena Vista Lake, near Bakersfield in Kern County. This historical range coincided with the 
historical riverine flood basins, freshwater wetlands, and tributary streams throughout the Central Valley. 
Today, GGS is found in isolated populations ranging from Butte County in the Sacramento Valley to 
Fresno County in the San Joaquin Valley. 

2.7.1.2 Survey Description 

2.7.1.2.1 Surveys 

GGS is listed as Threatened by USFWS and CDFG. GGS surveys were designed to detect areas being 
used by GGS in the CPA for use in the EIR/EIS analyses. The effort was not intended to be intensive 
enough to detect every GGS in the area, although attaining broad geographic coverage of the CPA was 
desired.  

Agencies with review and/or approval authority for GGS surveys are USFWS under the ESA and CDFG 
under CESA because the species is listed as Threatened under both acts. 

Survey efforts required between two and four teams of two to four people for visual encounter surveys 
and trapping. Those hand-capturing GGS during visual encounter surveys or conducting trapping surveys 
for GGS either possessed a Section 10(a)(1)(A) permit from USFWS and a scientific collecting permit 
from CDFG authorizing these activities, or obtained approval to work under someone possessing these 
permits. 

The survey strategy used a standard number of traps (i.e.; 50 traps per trap line) and a trapping period 
during which time it was expected that GGS would be captured if they occurred in the area in numbers 
sufficient to support a subpopulation. This level of effort is used by other GGS researchers, so the results 
of the current surveys can be compared with those surveys to evaluate the relative size and structure of 
the GGS subpopulations detected (if any). 

Visual encounter surveys were conducted primarily on foot between the hours of 9 a.m. and 4 p.m. by 
scanning the transition zone between aquatic and upland habitat features and recording all snakes 
encountered. These early season visual encounter surveys were conducted concurrently with 
reconnaissance site visits to determine the feasibility of trapping the aquatic features present at the site. 

At each site chosen for trapping surveys, at least one line composed of 50 traps set approximately 10 
meters (33 feet) apart and placed along the wetland vegetation/open water interface (where present) was 
set for 14 days. Traps were checked daily, and any captured snakes were documented. For most of the 
season, a total of 300 traps (six locations) were surveyed on the same day. 

2.7.1.2.2 Documentation of Results 

Most data were recorded using a Trimble GeoXM GPS unit loaded with base maps and data entry forms. 
Digital photographs were taken of survey locations. Notes to supplement the electronic data were taken in 
the Rite-in-Rain notebooks that were left in the survey vehicles so a daily log could be created. 

Habitat characteristics were recorded at each trap line location on a score sheet so they could be 
compared to each other. Characteristics evaluated included persistence of water throughout the year, 
substrate, composition and coverage of aquatic and terrestrial vegetation, relative sun or shade coverage, 
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presence of predators and prey, adjacent land use, frequency of human disturbance, and proximity to a 
known population of GGS (Figure 2.7-1). 

2.7.1.3 Team Composition and Equipment Used 

Typically, two teams of two individuals worked simultaneously each day, sometimes at the same sites, 
especially during trap setting and removal, but sometimes in separate areas when the six individual trap 
lines were distributed relatively far apart. At least one person in the field possessed a USFWS Section 
10(a)(1)(A) permit and prior authorization from USFWS and CDFG to conduct the surveys; others working 
in the field had obtained adequate experience under the permitted individuals’ instruction to check traps 
independent of their immediate supervision. 

Survey equipment included a Trimble GeoXM GPS unit, digital cameras, thermometers, and wind meters. 
For snake trapping, equipment included kayaks, modified minnow traps (Casazza et al. 2000), 
telescoping trap poles, and snake bags. For snake processing, equipment included tape measures, digital 
calipers, spring scales, electro-surgical cauterizing instrument (microbrander), surgical scissors, PIT tags 
and reader, and vials containing 95–100 percent ethanol (EtOH) for preserving tissue samples. Additional 
equipment included binoculars, Rite-in-Rain notebooks, and appropriate safety gear. 

2.7.1.4 Survey Timing 

Surveys were conducted in two phases: 

■ Phase 1: visual encounter surveys on accessible parcels throughout April 2009 (surveys were 
conducted on 14 separate days, concurrently with habitat assessment reconnaissance surveys, 
on 97 parcels, and concurrently with trapping surveys conducted from May through September) 

■ Phase 2: trapping surveys on accessible parcels from May through September 2009 (surveys 
were conducted between May 4 and September 30, and 62 individual trap lines were set for a 
total of approximately 42,700 trap-days [trap-days are the product of the number of traps and the 
number of 24-hour periods that traps were operational; all reports of trap-days throughout the 
document will be approximations because traps occasionally were stolen, damaged, or otherwise 
incapacitated by tidal fluctuations or other mechanisms]) 

2.7.1.5 Candidate Survey Habitat 

GGS occupies remnant native marshes and sloughs; restored wetlands; low-gradient streams; 
agricultural wetlands, including irrigated rice fields and irrigation and drainage canals; and adjacent 
upland habitats. The species appears to be absent from larger rivers, especially those bordered by dense 
riparian vegetation. 

2.7.1.6 Identification of Habitat Unit Survey Locations 

In an attempt to achieve adequate coverage of the entire CPA, the area was divided into 10 survey 
sections (Figure 2.7-2). An effort was made to survey each section at least once; however, limitations on 
accessible parcels and the suitability of available habitat did not always afford that opportunity. 

The determination of GGS habitat suitability was based on the presence, quality, and quantity of what 
have been described as the essential components of GGS habitat: (1) wetlands with adequate water to 
provide food and cover during the active season, which is from early spring through midfall; (2) emergent, 
herbaceous wetland vegetation, such as cattails and bulrushes, for escape cover and foraging habitat 
during the active season; (3) upland habitat with grassy banks and openings in waterside vegetation for 
basking; and (4) higher elevation uplands for overwintering habitat with escape cover in the form of 
vegetation and burrows and underground refugia in the form of crevices and small-mammal burrows. Not 
all essential habitat components were required for a site to be considered suitable for trapping surveys, 
although one component that was constant across all sites trapped was persistent water, ensuring the 
opportunity for prey population establishment. Conversely, some sites with seemingly all the essential 
habitat components could not be trapped because of shallow water levels that precluded access to the 
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sites or fluctuating water levels that would have potentially stranded some traps out of the water, 
exposing captured animals to heat stress and desiccation. 

2.7.1.7 Duration of Survey Validity 

There are no approved survey protocols for GGS. If GGS are located, their presence will be considered 
valid until USFWS and CDFG state otherwise. If GGS are not located, lack of detection cannot be 
considered absence; therefore, negative survey data do not possess a “valid duration” that would trigger 
the need for new surveys. 

2.7.1.8 Methodology Approvals 

The survey methodology was submitted for review to USFWS and CDFG. USFWS provided authorization 
for trapping and handling of GGS, and CDFG was notified of the intent to collect GGS. 

2.7.2 Results and Discussion 

2.7.2.1 Survey Results 

2.7.2.1.1 Visual Encounter Surveys 

Air temperatures ranged from the upper 60s to mid-70s (Fahrenheit) during the surveys, which took place 
between the hours of 9 a.m. and 4 p.m. Nine snakes were seen but not captured, and two snakes were 
captured by hand during these surveys. Of the nine snakes observed, six were unidentified garter snakes, 
one was a Gopher Snake, one was a Yellow-bellied Western Racer, and one was a Common Kingsnake. 
The captured snakes were a Common Garter Snake and a Common Kingsnake. All these snakes with 
the exception of the Common Kingsnake, which was observed in Section 10, were found in Section 6 
(Figure 2.7-2). No GGS were observed or captured during the visual encounter surveys or habitat 
assessments conducted in April. Incidental reptile species observed during these surveys included 
Western Pond Turtle, a California Species of Special Concern; Red-eared Slider; and the ubiquitous 
Western Fence Lizard. 

2.7.2.1.2 Trapping Surveys 

No GGS was observed or captured during this period; however, a total of 69 snakes of other species 
were observed, 40 of which were captured. Of the 40 snakes captured, 14 were caught in traps, resulting 
in a catch per unit effort of 0.000328, or 3,050 trap-days per snake. Twenty-six snakes were captured by 
hand. 

The CPA was subdivided into 10 sections. The snake species and number of specimens captured or 
observed (but not captured) in each section are summarized in Table 2.7-1. A total of four snake species 
were captured (Common Kingsnake, Common Garter Snake, Western Terrestrial Garter Snake, and 
Gopher Snake), and at least one additional species (a Yellow-bellied Western Racer) was observed only. 

2.7.2.1.3 Habitat Evaluations 

GGS habitat quality was evaluated and scored at each trap line on a data sheet (Appendix 1.5A) so that 
the relative quality of each location could be compared. A perfect score of 24 was possible; however, the 
habitat trapped ranged between 6 and 21 with a mean of 15 and a median of 16. Table 2.7-2 offers a 
comparison of habitat quality scores of trapping sites among sections with a description of the types of 
habitats that were sampled. As mentioned before, all sites appeared to possess perennial water at a level 
sufficient to support at least low densities of prey amphibians and fish and on average possessed 
moderate-quality habitat. 
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2.7.2.2 Limitations and Future Surveys 

The lack of GGS observations and captures was particularly noteworthy given the amount of effort 
focused in areas near previous GGS sightings. Twenty-seven of the 62 trap lines (43.5 percent) were 
placed within 1 mile of a CNDDB record (CDFG 2009) of a GGS occurrence. GGS expert Eric Hansen 
began independently surveying one trap location 6 weeks after the trap had been removed and 
successfully captured more than one GGS with methods, equipment, and level of effort nearly identical 
with those used by the BEST biologists (Hansen pers. comm. 2009). These GGS captures validated the 
survey assumption that the level of effort expended would catch at least one GGS if the species was 
present in densities great enough to suggest a self-sustaining subpopulation. 

Table 2.7-1. Snakes Captured or Observed during Trapping Surveys 

GGS 
Survey 
Section 

Number of 
Trap Lines, 

Dates 
Trap-
Days 

Species Captured 
(Number of Specimens) / 

Capture Method 
(h = by Hand, t = in Trap) 

Species Observed 
(Number of Specimens) 

1 
6 

6/6 – 7/8 
4,200 None None 

2 
3 

6/5 – 8/14 
2,100 Common Kingsnake (1) /h 

Common Garter Snake (1) 
Yellow-Bellied Western Racer (1) 

Gopher Snake (1) 
Unidentified Garter Snake (2) 

3 
15 

5/18 – 8/21 
9,800 

Common Garter Snake (1) /t 
Gopher Snake (1) /h 

Unidentified Garter Snake (4) 
Gopher Snake (1) 

Yellow-Bellied Western Racer (1) 

4 
6 

6/1 – 7/15 
4,200 None Racer (1) 

5 
2 

7/22 – 8/26 
1,400 Gopher Snake (1) /h None 

6 
12 

5/4 – 8/21 
8,400 

Common Garter Snake (10) /t  
Gopher Snake (2) /t 

Common Garter Snake (1) /h 
Western Terrestrial Garter Snake (4) /h 

Gopher Snake (7) /h 
Common Kingsnake (10) /h 

Unidentified Garter Snake (7) 
Common Garter Snake (2) 

Gopher Snake (4) 
Yellow-Bellied Western Racer (2) 

7 
16 

7/8 – 9/30 
11,200 Gopher Snake (1) /t 

Gopher Snake (1) 
Unidentified Snake (1) 

8 0 0 Not Surveyed Not Surveyed 

9 
1 

7/24 – 8/7 
700 Gopher Snake (1) /h None 

10 
1 

8/3 – 8/17 
700 None None 

Source: Data compiled by DWR in 2009 
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Table 2.7-2. Giant Garter Snake Habitat Quality Scores for Trapping Sites 

GGS Survey 
Section 

Range of 
Scores 

Average 
Score 

Median 
Score Habitat Types 

1 14–18 16 16 
Natural and Constructed Ponds, Agricultural Drainage 

and Supply Ditches 

2 12–18 14 12 Artificial Pond, Irrigation and Toe Ditches 

3 6–21 14 16 
Tidal and Nontidal Sloughs, Natural and Artificial 

Ponds, Drainage Ditch 

4 10–16 14 14 Artificial Ponds, Agricultural Ditches 

5 10 -- -- Artificial Pond 

6 11–20 16 16 Artificial Ponds, Agricultural Drainage Channels 

7 13–20 16 17 Agricultural Ditches and Drainage Channels 

8 -- -- -- -- 

9 13 -- -- Agricultural Ditch 

10 16 -- -- Agricultural Ditch 

Source: Data compiled by DWR in 2009 

One meaningful difference between BEST and Mr. Hansen’s efforts was survey timing; BEST trapped the 
site in mid-May, and Mr. Hansen began trapping in early July. Although the vast majority of other snake 
captures were in May, it is possible that GGS were not as active in that area during BEST surveys. Nearly 
all of BEST’s captures in this area were of snakes on land, so it is possible that water temperatures were 
still cool enough to discourage snakes from spending prolonged periods in the water, which would directly 
affect the success of aquatic traps. Unfortunately, water temperature data or prey composition and 
abundance data were not collected to compare with the conditions during Mr. Hansen’s trapping effort. 

Because GGS distribution is so poorly understood in this part of its range, any opportunity to search for 
this species contributes greatly to efforts to conserve the species and its habitat. Identifying occupied 
areas and areas of high-quality habitat will continue to be the goal of future surveys. 

Overall, there were few snakes of any species captured, but the vast majority of snake sightings and 
captures occurred in Section 6. Table 2.7-3 offers a comparison of relative trapping survey effort per 
section, absolute number of days that each section was accessed for surveys, and the relative amount of 
snake observations in each section during the trapping period between May 4 and September 30. Nearly 
three-quarters of the snake observations and captures occurred in Section 6, even though less than one-
fifth of the trapping effort occurred there. Although Section 3 had the next highest proportion of snake 
observations, the relative survey effort was greater, especially in terms of the number of days that the 
area was visited, than in Section 6. Both of these sections are located along the eastern edge of the 
Delta, which contains a higher proportion of land above sea level than other sections. All the observations 
and captures made during the visual encounter survey and trapping period, with the exception of two 
Gopher Snakes, were located either above sea level or within one-half mile of the transition zone from 
above to below sea level. It is possible that elevation, an element correlated with GGS sightings around 
the Delta (Hansen 1988), plays an important role in the distribution of snakes, even terrestrial snakes, 
and truly suitable habitat in the CPA. 
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Table 2.7-3. Relative Trapping Survey Effort per Section 

GGS Survey 
Section 

Survey Effort 
(% of Total Trap-Days) 

Number of Days 
Accessed 

(Out of 150) 
Snake Observations 

(% of Total) 

1 9.8 31 0.0 

2 4.9 32 8.7 

3 23.0 94 11.6 

4 9.8 41 1.4 

5 3.3 30 1.4 

6 19.7 58 71.0 

7 26.2 62 4.3 

8 0.0 0 0.0 

9 1.6 15 1.4 

10 1.6 15 0.0 

Source: Data compiled by DWR in 2010 
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2.8 BIRDS 

Twenty-five special-status bird species are known to or expected to nest in the CPA. Surveys were 
conducted in January and February 2009 for the Sandhill Crane, which is the only special-status species 
that overwinters in the CPA. Additional surveys were conducted from April 1 through July 31 for the 24 
other special-status bird species that are known to or are expected to nest in the CPA. In the following 
discussion, species are grouped by similar survey methodology, wherein species in each group were 
surveyed for at the same time, using similar methods, in basically the same habitat within the CPA. 

The goal of the 2009 surveys was to identify and delineate all potential and occupied nest sites and 
nesting habitat for special-status bird species and winter-use areas for Sandhill Crane. 

For each special-status species observed, data were collected with a GPS receiver noting the species 
observed; number observed; time; location, including the location of the observer and the distance from 
and direction to the subject; habitat type as a function of vegetative structure; and general activity of the 
subject that would indicate that it was nesting at the site. For species such as egrets, herons, and 
cormorants, actual nesting had to be observed; for hawks, nesting or specific nesting behavior had to be 
observed, such as territory defense; and for most passerines, the bird needed only to be on-site (flyovers 
were not accepted). Rookeries and other nesting habitat found were assumed to be extant for a minimum 
of 5 years. 
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Avian survey teams surveyed 166 parcels and approximately 500 miles of shoreline in the CPA. Teams 
collected more than 3,200 avian data points, many of which represent more than one bird. Most of those 
points represent song sparrows. 

2.8.1 Double-Crested Cormorant, Great Blue Heron, Great Egret, Snowy 
Egret, and Black-Crowned Night-Heron 

2.8.1.1 Methods 

Double-crested Cormorant, Great Blue Heron, Great Egret, Snowy Egret, and Black-crowned Night-Heron 
are tree-nesting water birds, and all are State Species of Special Concern. The primary concern 
regarding these species is loss of nesting habitat. Each of these species typically uses rookeries (colonial 
nest sites in large trees) that often include interspecies nesting with other species in this group. Because 
of the colonial nature of the species, their fidelity to nest sites, and their need for large, mature riparian 
trees (primarily), the impacts on the species can be substantial if rookeries and other large, mature trees 
that have a potential to be used as rookeries are lost. 

The specific goal of the 2009 surveys regarding these species was to identify all rookeries in the CPA on 
parcels for which the surveyors had access, as well as along all boat-accessible waterways. No formal 
protocols have been developed to survey for these species’ rookeries. The survey methodology, 
summarized in the following paragraph, was developed by the DWR avian survey lead, with input from 
other DWR and CDFG avian experts. The 2009 surveys were completed by DWR, CDFG, and DHCCP 
staff members. 

Teams of two or more surveyors walked transects throughout all available parcels and/or traveled by boat 
along all accessible waterways on a minimum of two occasions between April 1 and June 30 during 
daylight hours. Lands with suitable habitat characteristics were searched visually and supplemented with 
binoculars, and/or spotting scopes, depending on need. Surveyors keyed on the target species and on 
trees that had multiple nest sites. Observations focused on large riparian trees, although large nonriparian 
trees also were scanned for both nests and target species. All trees with active nests of the target species 
were recorded, including type and number of species, location, and habitat type. 

2.8.1.2 Results and Discussion 

2.8.1.2.1 Survey Results 

Available nesting habitat (large, mature trees) is highly variable throughout the CPA, depending on land 
use and riverbank management. Most potential nesting habitat occurs along or within (on instream 
islands) the Delta’s rivers and sloughs. Instream islands are unleveed islands in waterways; in the Delta, 
they often are vegetated by emergent wetlands and/or riparian scrub. 

Of the species in this group, surveyors collected 26 data points representing more than 300 Double-
crested Cormorants in eight distinct rookeries (data corrected for likely double-counting) that were found 
throughout the Delta. All but one of the Double-crested Cormorant rookeries are located on instream 
islands or existing preserves. All are located in riparian trees. Six are adjacent to marsh, one is adjacent 
to grassland/scrub, and one is adjacent to alkali sink habitat. 

Surveyors collected 73 data points representing more than 263 Great Blue Herons in 19 distinct rookeries 
(data corrected for double-counting) that are distributed throughout the Delta. All Great Blue Heron 
rookeries were found in riparian trees adjacent to rivers, sloughs, or marshes. Eleven are on instream 
islands, six are in or adjacent to marsh complexes, and two are adjacent to grasslands/scrub habitat. 
Of the eight rookeries not found on instream islands, six are on preserved lands. 

The avian surveyors collected 28 Great Egret data points representing at least 271 individuals in 11 
rookeries (data corrected for double-counting) that are distributed throughout the Delta. All Great Egret 
rookeries were found in riparian trees. Six rookeries were found in marsh complexes, three on instream 
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islands, one along a slough in alkali sink scrub habitat, and one in a farm complex (adjacent to an 
apparent marsh/slough remnant). All six rookeries adjacent to marsh are on preserved natural habitat. 

Surveyors collected four data points for Snowy Egret rookeries and observed eight individuals in them. 
All four data points were in the north Delta. All Snowy Egrets were observed nesting in riparian trees. 
Unlike the species in this group, Snowy Egrets nested only on preserved lands adjacent to or in marsh 
complexes, and none were observed nesting on instream islands. 

Surveyors observed a total of 12 Black-crowned Night-Herons in 4 rookeries. Two of the rookeries are 
located in riparian scrub in the south Delta near Clifton Court Forebay. One of the rookeries is located 
south of Walnut Grove, and one is located north of Walnut Grove; both are in riparian trees. Conditions at 
the four nest sites vary from well-developed riparian corridors to single trees along a heavily disturbed 
levee embankment. 

2.8.1.2.2 Limitations and Future Surveys 

Species in this group may be surveyed for in new, previously unsurveyed parcel locations that become 
available during future survey periods. Surveys will continue as performed in the 2009 survey season. 

2.8.2 Least Bittern, Black Rail, and White-Faced Ibis 

2.8.2.1 Methods 

Least Bittern, Black Rail, and White-faced Ibis are marsh-nesting water birds that nest on the ground or in 
mats of marsh vegetation, typically using cattail and tule marsh in the CPA. The primary impact concern 
regarding the Least Bittern, a State Species of Special Concern, is loss of nesting habitat. The impact 
concerns regarding the Black Rail, State listed as Threatened, is physical loss of nesting habitat and 
winter refugia, increased mortality from new project structures (such as transmission lines), project-
related disturbance, and project-caused changes in water elevations in their nesting habitat and winter 
refugia. The primary concern regarding White-faced Ibis, which was a State Species of Special Concern 
but has been downgraded to a listing on the CDFG Watch List, is loss of or impacts on its rookeries. 
Several thousand acres of potential nesting habitat for the three species, and winter and migration refugia 
for Black Rail, occur throughout the Delta, although most occurs in the central Delta. Nesting habitat and 
refugia exist in preserved and managed marshes, in tidal marshes, and on instream islands. 

The specific goals of the surveys were to identify and delineate likely nesting habitat for each species, as 
well as Black Rail winter and migration refugia, on parcels for which the surveyors had access and along 
all boat-accessible waterways. No formal survey protocols have been developed for Least Bittern or 
White-faced Ibis. A formal protocol is available for Black Rail surveys in coastal marsh (Evens 2002), 
which was adapted for use in the Delta. The survey methodology was developed by the DWR avian 
survey lead, with input from other DWR and CDFG avian experts. 

A habitat analysis was conducted by a GIS team consisting of DWR and DHCCP personnel who 
identified cattail and tule marsh patches of 8 acres or greater. Ten marsh patches on accessible parcels 
and islands with appropriate habitat were delineated and surveyed. Teams of two or more surveyors 
walked or traveled by boat along the edges of those marshes on four occasions between April 1 and June 
30 during daylight hours. Black Rails were surveyed for on all four occasions, and Least Bitterns were 
surveyed for on two of those occasions. Surveyors stopped every 100 meters (or at longer intervals, 
depending on the habitat) and played calls of both species, then listened for responses from the target 
species. All responses from target species were recorded as assumed nesting birds. Additionally, all 
spontaneous calls by the target species were recorded in the same way. The White-faced Ibis was 
surveyed through observation only, in all shallow water wetland. The species is colonial and typically 
easily observed at nest sites. 
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2.8.2.2 Results and Discussion 

2.8.2.2.1 Survey Results 

No Least Bitterns were observed or heard during surveys. It is unclear whether that is the result of few or 
no Least Bitterns in the CPA or ineffective survey techniques. 

Surveyors collected nine data points for Black Rails, which represent two nesting locations in the east-
central Delta. The first location is a 56-acre tule wetland in the White Slough complex northwest of 
Stockton. The second is on a 25-acre instream island with tule wetland, one of a series of islands east of 
Stockton. Both locations are located in the eastern part of the CPA and are dominated by freshwater tidal 
marsh. Winter and migration refugia were identified through aerial map analysis only. 

Surveyors had incidental observations of White-faced Ibis foraging in the CPA, but no nesting colonies 
were observed. The shallow water marsh may not be appropriately structured for nesting in the CPA, or it 
may be that the species has not yet returned following its extirpation there. 

2.8.2.2.2 Limitations and Future Surveys 

Least Bitterns and White-faced Ibis may be surveyed for in new, previously unsurveyed DHCCP locations 
that become available after the 2009 survey season, or that become available before and during future 
survey periods. Surveys will continue as performed in the 2009 survey season. 

Black Rails may be surveyed for in future survey seasons on newly available parcels with appropriate 
habitat. In addition, focused surveys will be completed in areas where the species was not found but 
where historic records exist. Surveys will continue in 2010. 

2.8.3 Redhead, Northern Harrier, and Short-Eared Owl 

2.8.3.1 Methods 

Redhead, Northern Harrier, and Short-eared Owl are typically marsh-associated ground-nesting birds. 
The primary impact concern related to these three State Species of Special Concern is loss of nesting 
habitat. 

The goal of the surveys was to identify and delineate likely nesting habitat of these species in the CPA. 
Specifically, the objective of the surveys was to identify the species’ nesting habitat in the CPA on parcels 
for which the surveyors had access, as well as along all boat-accessible waterways. No formal protocols 
have been developed to survey for any of these species. The survey methodology summarized in the 
following paragraph was developed by the DWR avian survey lead, with input from other DWR and CDFG 
avian experts. 

Teams of two or more surveyors walked or traveled by boat throughout all available parcels and 
waterways on a minimum of two occasions between April 1 and June 30 during daylight hours. 
All appropriate habitat was searched to the greatest extent possible with the naked eye, binoculars, 
and/or spotting scopes, depending on need. Surveyors keyed on the target species, watching for any of 
them to fly from a nest site. In addition, harriers were observed for nesting behaviors, and the 
approximate nest location was identified. All target species with assumed active nests were recorded. 

2.8.3.2 Results and Discussion 

2.8.3.2.1 Survey Results 

Several thousand acres of potential nesting habitat for these species are located throughout the Delta. 
Nesting habitat exists in preserved and managed marshes; in tidal marshes; on instream islands; and, in 
some cases, in seasonal wetland/grassland. 
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Surveyors collected 21 data points representing at least 20 northern harrier nest sites in most appropriate 
habitat throughout the Delta. No nesting northern harriers were observed in the northern portion of the 
CPA, although they were common there throughout the nesting season. Much of the marsh in that region 
is surrounded by riparian trees, which reduces visibility of the species, which may have resulted in missed 
observations, or it may be that northern harriers avoid nesting in marshes with large adjacent riparian 
stands. 

No Redheads or Short-eared Owls were observed or heard during surveys. Redheads probably occur in 
the Central Valley in small numbers, and primarily as nonbreeders, because they prefer larger lakes for 
nesting. Although Short-eared Owls are known to nest in the CPA, they are rare and primarily are found 
along the western edge of the CPA. The surveys used were not optimal for finding nesting Short-eared 
Owls, but the surveys were deemed adequate for this effort given that the species is unlikely to nest in the 
CPA, the species has limited CEQA protection, and it will most likely benefit from the BDCP wetland 
restoration activities. 

2.8.3.2.2 Limitations and Future Surveys 

The species in this group may be surveyed for in new, previously unsurveyed locations that become 
available after the 2009 survey season or that become available before and during future survey periods. 
Surveys will continue as performed in the 2009 survey season, with slight modifications to improve 
observation of Northern Harriers where wetlands are surrounded by tall riparian vegetation. 

2.8.4 White-Tailed Kite, Cooper’s Hawk, Swainson’s Hawk, and Osprey 

2.8.4.1 Methods 

White-tailed Kite, Cooper’s Hawk, Swainson’s Hawk, and Osprey are primarily riparian tree–nesting 
species, although White-tailed Kites sometimes nest in large shrubs, Swainson’s Hawks also use 
nonriparian trees, and Osprey often use human-made structures, such as transmission lines and cell 
towers. White-tailed Kite is State listed as Fully Protected, Swainson’s Hawk is State listed as 
Threatened, and Cooper’s Hawk and Osprey were State Species of Special Concern but have been 
downgraded to a listing on the CDFG Watch List. The primary impact concern regarding these species is 
loss of nesting structures and habitat. Additional impact concerns include direct take of White-tailed Kite 
and direct take of, and loss of foraging habitat for, Swainson’s Hawk. 

The specific goal of the 2009 surveys was to find and delineate the species’ nest sites in the CPA on 
parcels to which the surveyors had access, as well as along all boat-accessible waterways. Of these 
species, a formal survey protocol has been developed for Swainson’s Hawk only, and for preconstruction 
surveys, specifically. All survey methodologies, summarized in the following paragraph, were developed 
by the DWR avian survey lead, with input from other DWR and CDFG avian experts. 

Teams of two or more surveyors walked or traveled by boat throughout the available parcels and 
waterways on a minimum of two occasions between April 1 and June 30 during daylight hours. 
All appropriate habitats were searched to the greatest extent possible with the naked eye, binoculars, 
and/or spotting scopes, depending on need. Surveyors keyed on the target species, looking for nests, 
paired birds, and specific behaviors that indicated nesting near the observation point. Actual or 
approximate nest location was identified and mapped. All target species with actual or assumed active 
nests were recorded. 

2.8.4.2 Results and Discussion 

2.8.4.2.1 Survey Results 

Potential nesting habitat for these species occurs throughout the Delta, although each species has 
somewhat specific needs. Nesting habitat exists in riparian corridors, marshes, and tidal marshes; 
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on instream islands; and, in some cases, in seasonal wetland/grassland. Swainson’s Hawks and Osprey 
nest in most land use types if appropriate trees or structures exist. 

Fourteen avian data points representing at least nine White-tailed Kite nest sites were collected in the 
central and north Delta. No nests were observed in the south Delta. Nest sites typically were associated 
with dense riparian vegetation adjacent to seasonal wetland/grassland and marsh habitat. Nest sites were 
notably absent along navigable waterways and marsh without dense riparian trees. Almost all nest sites 
were located in the eastern portion of the CPA. 

One data point was collected for Cooper’s Hawk based on territorial behavior, and no nests were 
observed. This result was expected because Cooper’s Hawks probably nest in the Delta in low numbers, 
and although they are readily observed soaring and foraging, they are relatively difficult to detect at nest 
sites because they nest in dense tree stands. No adjustments to survey methodology are expected for the 
species given the downgraded legal status from State Species of Special Concern to a listing on the 
CDFG Watch List. 

Surveyors collected 130 Swainson’s Hawk data points, which represent at least 85 individual nests. 
Swainson’s Hawks nest throughout the Delta, in most Delta habitat types, although riparian trees are 
used most often. Nests were close to cultivated agricultural lands. Most of the nest sites found are along 
the eastern and central portion of the CPA, but that may be a function of a greater survey effort in those 
areas. 

Five avian data points were collected for Osprey, representing three nest sites, two close to each other. 
Of the two nests actually observed, both were on human-made towers or poles. Because of the high rate 
of detection of this species, it appears that few ospreys nest in the Delta, although these data may 
indicate that the species is beginning to return to the Delta to nest. 

2.8.4.2.2 Limitations and Future Surveys 

Species in this group may be surveyed for in new, previously unsurveyed locations that become available 
after the 2009 survey season or that become available before and during future survey periods. Surveys 
will continue as performed in the 2009 survey season. 

2.8.5 Greater Sandhill Crane and Lesser Sandhill Crane 

2.8.5.1 Methods 

The Sandhill Crane is the only avian species surveyed for in 2009 that does not breed in the CPA. The 
Greater Sandhill Crane is State listed as Threatened and is Fully Protected; the Lesser Sandhill Crane is 
a State Species of Special Concern. The primary impact concern related to these species is loss of 
wintering habitat, both foraging habitat and roost sites. Direct mortality related to collisions with tall 
construction equipment and new electrical transmission facilities is a second, and potentially more 
important, issue. The Greater Sandhill Crane is especially vulnerable to project impacts because it has a 
relatively small wintering area in the Delta and does not utilize new areas readily. 

The specific objective of the 2009 Sandhill Crane surveys was to identify the species’ winter use areas in 
the CPA. Unlike the other bird surveys, these were limited to habitat that was visible from publicly 
accessible roads. No formal survey protocol has been developed for the Sandhill Crane, and 
distinguishing between the subspecies found in the Delta in winter (including the Canadian subspecies) 
can be difficult, especially at longer distances. The survey methodology, summarized in the following 
paragraph, was developed by the DWR avian survey lead, with input from other DWR and CDFG avian 
experts. 

Single surveyors completed driving (windshield) surveys throughout the Delta to 5 miles beyond the 
BDCP-delineated Greater Sandhill Crane winter use areas (adjusted using existing DWR data). All 
publicly accessible roads in each quadrant of the CPA outside of the previously delineated use areas 
were traveled at least twice between January 1 and February 28 during daylight hours. All appropriate 
habitat was searched to the greatest extent possible with the naked eye, binoculars, and/or spotting 
scopes, depending on need. Surveyors keyed on the target species, which are large and easily detected. 
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All observations of target species were recorded, including number of individuals observed, location, and 
habitat type. No attempt to distinguish subspecies was made other than noting the presence of small 
versus large cranes. 

2.8.5.2 Results and Discussion 

2.8.5.2.1 Survey Results 

Both large and small sandhill cranes were observed outside the range delineated in the BDCP habitat 
model even after it was adjusted using DWR data. Many areas identified in that delineation as being used 
by Greater Sandhill Cranes were not being used during surveys, indicating that a two-tier system of use is 
needed to identify important core areas and lesser used areas to better assess impacts related to the 
alignment options. Additionally, cranes used sites that were excluded in the BDCP habitat model because 
of habitat type or proximity to human dwellings. 

2.8.5.2.2 Limitations and Future Surveys 

No additional surveys for these species are expected for the BDCP EIR/EIS, because sufficient data were 
collected to corroborate the wintering range in the Delta. 

2.8.6 Western Yellow-Billed Cuckoo and Yellow-Breasted Chat 

2.8.6.1 Methods 

Western Yellow-billed Cuckoo and Yellow-breasted Chat use dense, woody riparian vegetation for 
nesting. Western Yellow-billed Cuckoos nest primarily in large patches of willow-dominant vegetation with 
large, intermittent overstory created by Fremont Cottonwoods. Yellow-breasted Chats require dense 
riparian scrub with or without an overstory component. The primary impact concerns related to the 
Western Yellow-billed Cuckoo, which is State listed as Endangered and is a Federal Candidate, is loss of 
nesting habitat and disturbance to nesters from project activities. The impact concern related to the 
Yellow-breasted Chat, a State Species of Special Concern, is loss of nesting habitat. 

The goal of the 2009 surveys was to identify the species’ nesting habitat in the CPA on parcels for which 
the surveyors had access, as well as along all boat-accessible waterways. Two sets of formal survey 
protocols were used for Western Yellow-billed Cuckoo. Initially, a previously released protocol (Halterman 
et al. 2009) was used, but beginning approximately halfway through the surveys, a newly released 
protocol from the Yellow-Billed Cuckoo Working Group (2009) was used. No formal survey protocol has 
been developed for Yellow-breasted Chat. The survey methodology was developed by the DWR avian 
survey lead, with input from other DWR, CDFG, USFWS, and Western Yellow-Billed Cuckoo Working 
Group avian experts. The 2009 surveys were completed by DWR, CDFG, and DHCCP staff, with 
assistance from members of the Yellow-Billed Cuckoo Working Group. 

A habitat analysis was conducted for Western Yellow-billed Cuckoo by a DWR and DHCCP GIS team 
who identified patches of willow-dominant cottonwood riparian of 40 acres or greater. After narrow, linear 
patches were discarded (deemed unlikely to be nesting habitat), six patches of potential nesting habitat 
were identified as accessible in the CPA and were surveyed. Personnel surveyed all dense riparian scrub 
with little or no tree overstory for Yellow-breasted Chats. Teams of two or more surveyors walked or 
traveled by boat along the edges of identified Yellow-billed Cuckoo habitat on a minimum of four 
occasions between June 1 and July 31 during morning hours. Personnel surveyed appropriate Yellow-
breasted Chat habitat on a minimum of two occasions between April 1 and June 30. Surveyors stopped 
every 100 meters in species-specific habitat and played calls for the appropriate target species, then 
listened for responses from the species. During boat surveys, calls of Yellow-breasted Chat were 
occasionally played (e.g., in the habitat that appeared most suitable), and much habitat was surveyed 
with a passive listening method. It was not feasible to play calls in all potential Yellow-breasted Chat 
habitat while also surveying for other bird species. 
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All responses from the target species were recorded as assumed nesting birds. Additionally, all 
spontaneous calls by the target species were recorded in the same manner. 

2.8.6.2 Results and Discussion 

2.8.6.2.1 Survey Results 

Several hundred acres of potential Western Yellow-billed Cuckoo nesting habitat are present in the Delta. 
The habitat with the greatest potential for nesting use by this species, based on size and quality, is 
located in the northern half of the Delta. Most of that habitat is located on existing preserves, both public 
and private, or otherwise protected lands. Potential nesting habitat for Yellow-breasted Chat is present 
throughout the Delta on a variety of private and public lands. 

Surveyors collected two potential nesting data points for Western Yellow-billed Cuckoos, which may 
represent a nest site, in the north-central Delta. Nesting could not be confirmed, but the presence of at 
least one cuckoo at the site indicates that the Delta may support nesting pairs now or in the near future. 
Because similar habitat is found elsewhere in the Delta and potential nesting habitat is being created 
through preservation and restoration actions, it is possible that the species will reinhabit the Delta after an 
estimated 100-year absence.  

Surveyors collected 26 nesting data points for Yellow-breasted Chats, which represent an estimated 
minimum of 13 nest sites. DHCCP survey data indicate that the species nests throughout the Delta but 
was found at five discrete areas, indicating that it probably does not nest uniformly throughout the Delta. 
Appropriate nesting habitat is present throughout the Delta, so it is unclear why the species is not more 
widespread in the CPA and why it is not found to a greater degree on the existing preserves. Almost all 
chat data points were recorded between May and June, so surveyors may have missed the species on 
parcels that were surveyed, because of access constraints, in April only. Data from the DHCCP surveys 
indicate that the species is found in the Delta in much greater numbers than was previously thought. 

2.8.6.2.2 Limitations and Future Surveys 

Both species may be surveyed for in appropriate habitat in new, previously unsurveyed locations that 
become available after the 2009 survey season, or that become available before and during future survey 
periods. Surveys will continue as performed in the 2009 survey season. Additionally, areas surveyed in 
2009 that have high potential to contain nesting cuckoos may be surveyed again in the future. 

2.8.7 Burrowing Owl, Loggerhead Shrike, and Grasshopper Sparrow 

2.8.7.1 Methods 

Burrowing Owl, Loggerhead Shrike, and Grasshopper Sparrow represent the birds dependent on 
grassland-type habitat, although each has species-specific habitat requirements in the grassland 
category. The primary concern related to these species, all of which are State Species of Special 
Concern, is loss of nesting habitat. Burrowing Owls typically use highly disturbed grasslands that allow 
good visibility from the ground and that usually are occupied by ground-burrowing mammals. Loggerhead 
Shrikes prefer grassland and other open, uncultivated habitats that have a few shrubs or trees for nesting. 
Grasshopper Sparrows typically use large patches of grassland-only habitats in a variety of conditions. All 
three species are susceptible to loss of grassland habitat and reduced patch size. 

The goal of the 2009 surveys was to identify all nesting habitat in the CPA on parcels for which the 
surveyors had access, as well as along all boat-accessible waterways. A formal survey protocol has been 
developed for Burrowing Owls by The California Burrowing Owl Consortium (1993) and was adapted for 
use in the Delta. No formal survey protocols have been developed for Loggerhead Shrike or Grasshopper 
Sparrow. The following survey methodologies for these species were developed by the DWR avian 
survey lead, with input from other DWR and CDFG avian experts. 
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Teams of two or more surveyors walked or traveled by boat throughout all available parcels and 
waterways on a minimum of two occasions between April 1 and June 30 during daylight hours. 
All appropriate potential habitat was searched to the greatest extent possible with the naked eye, 
binoculars, and/or spotting scopes, depending on need. Surveyors keyed on the target species visually 
but also relied on passive call surveys, listening for target species’ songs and calls. The surveyors’ focus 
was on open grassland patches, with special attention paid to fences, shrubs, and areas with extensive 
squirrel activity. All target species observed with actual or assumed active nests were recorded. 

2.8.7.2 Results and Discussion 

2.8.7.2.1 Survey Results 

Extensive grassland patches are present throughout the Delta in various forms, from nongrazed seasonal 
wetlands with tall vegetation structure to heavily grazed or otherwise disturbed upland grasslands with 
short, patchy vegetation. 

Surveyors collected 13 data points for Burrowing Owls, representing approximately 5 nest sites. All nest 
sites were in the southwest corner of the CPA, where the habitat is alkali grassland-scrub habitat that is 
heavily disturbed, has extensive patches of bare ground, and has substantial squirrel activity. This finding 
contradicts existing range maps and models developed for the species that indicate that the species is 
much more widespread in the Delta. Although the species likely is present in other locations in the Delta, 
the results of this survey suggest that Burrowing Owl nest sites may be relatively uncommon there. 
The vegetation in most grassland patches in the Delta tends to be tall and dense during a substantial 
portion of the Burrowing Owl’s nesting season and has little or no squirrel activity. Those conditions result 
in few available potential nest sites and greatly reduced visibility at the nest sites that are available. In this 
case, the defined DHCCP surveys that focused on natural habitat may not have been effective in 
detecting the true occurrence levels of the species in the Delta because the species may prefer Delta 
agricultural landscapes. 

Surveyors collected 33 data points for Loggerhead Shrike, which represent an estimated 10 nest sites. 
This species is found in all regions of the Delta but in discrete locations defined by the occurrence of large 
grassland patches with a few shrubs. Narrow or small grassland patches adjacent to marshes and other 
permanent wetlands were used less often, if at all, by the species. The southwest corner, with its dry 
grassland and alkali scrub habitat, was used at a much higher rate than other grasslands and areas in the 
Delta. More than two-thirds of recorded occurrences were in that relatively small area, although all parcels 
surveyed in the Delta received a similar survey effort. The CDFG range map for Loggerhead Shrike and 
burrowing owl, which show the species to occur throughout the Delta, overstate their actual occurrence in 
the Delta.  

Surveyors collected seven data points for Grasshopper Sparrows, which represent an estimated five nest 
sites. The species seems to be limited to two areas in the Delta: the southwest corner and northeast 
quadrant. The species appears to prefer the taller vegetation structure of seasonal wetlands to the short 
grasses of the upland grasslands. Grasshopper Sparrows are known to need large patches of grassland, 
of which there are few in the Delta, and surveyors had access to only a portion of those during 2009 
surveys. An additional potential limiting factor for finding nesting Grasshopper Sparrows may be the short 
nesting period in which the species is likely to be heard (the primary mode of detection). All birds were 
heard and/or seen in a 3-week period, and five of the seven occurrences were noted in the first week of 
May. Logistically, it is impossible to survey a large portion of the Delta within that narrow window, so the 
species’ population will likely be underestimated in the Delta. 

2.8.7.2.2 Limitations and Future Surveys 

Species in this group may be surveyed for in new, previously unsurveyed locations that become available 
after the 2009 survey season or that become available before and during future survey periods. Surveys 
will continue as performed in the 2009 survey season. 
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2.8.8 Bank Swallow 

2.8.8.1 Methods 

The Bank Swallow, State listed as Threatened, depends on cut and actively eroding riverbanks. The 
primary concern related to this species is loss of nesting habitat from public and private flood control 
projects. 

The specific objective for the 2009 surveys was to identify any active or likely active nest habitat, defined 
by the presence of burrows, in the CPA, primarily along boat-accessible waterways. A formal survey 
protocol was available from CDFG and the Bank Swallow Working Group and Technical Advisory 
Committee, but that methodology is designed to track population trends and colony status in known 
nesting areas. The following methodology for the DHCCP surveys was developed for this survey by the 
DWR avian survey lead, with input from other DWR and CDFG avian experts. 

Teams of two or more surveyors traveled by boat throughout accessible waterways in the CPA on a 
minimum of four occasions between April 1 and June 30 during daylight hours. Lands with suitable habitat 
characteristics were searched to the greatest extent possible with the naked eye, binoculars, and/or 
spotting scopes, depending on need. Surveyors searched for the target species directly and for cut 
riverbanks with sign of colonial swallow burrows. Target species observed with actual or assumed active 
nests were recorded, with notes on the size of the cut bank and the number of burrows used and 
potentially used by the species. 

2.8.8.2 Results and Discussion 

2.8.8.2.1 Survey Results 

No Bank Swallow nest sites have been recorded in the legal Delta since the CNDDB was developed. 
The nearest known colonies are at Verona (north of Sacramento, along the Sacramento River) and on 
Dry Creek, Sacramento County, well east of the Project Area. Appropriate nesting habitat exists in the 
Delta, and bank swallows have been observed close to that habitat. 

No Bank Swallow nest sites were confirmed in the CPA during surveys, although cut and eroding banks 
were noted. 

2.8.8.2.2 Limitations and Future Surveys 

No specific surveys for this species will be conducted for the BDCP EIR/EIS. 

2.8.9 Song Sparrow, Tricolored Blackbird, and Yellow-Headed Blackbird 

2.8.9.1 Methods 

Song Sparrow, Tricolored Blackbird, and Yellow-headed Blackbird are wetland-dependent passerines. All 
are State Species of Special Concern, and the primary concern is loss of nesting habitat. The Modesto 
Song Sparrow nests in virtually all wetland vegetation types, from small trees in riparian forest to tall 
annual plants in seasonal wetland. Tricolored Blackbirds nest primarily in tule and/or cattail marsh, 
although they frequently use riparian scrub, such as California Blackberry, where vegetative overstory is 
absent. Yellow-headed Blackbirds nest primarily in tule and/or cattail marsh. 

The specific goal of the 2009 surveys was to identify used nesting habitat in the CPA on parcels for which 
the surveyors had access, as well as along boat-accessible waterways. A survey protocol has been 
developed for Tricolored Blackbirds, but it is designed to track existing colonies and is not intended for 
general detection surveys. No formal survey protocols have been written for Yellow-headed Blackbirds or 
Song Sparrows. All three species are easily detected at nest sites. The following survey methodology was 
developed by the DWR avian survey lead, with input from other DWR and CDFG avian experts. 
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Teams of two or more surveyors walked or traveled by boat throughout available parcels and waterways 
on a minimum of two occasions between April 1 and June 30 during daylight hours. Lands with suitable 
habitat characteristics were searched with the naked eye, binoculars, and/or spotting scopes, depending 
on need. Surveyors keyed on the target species visually but also detected them by listening for their 
songs or calls. Focus was on wetland habitats. Target species observed with actual or assumed active 
nests were recorded. 

2.8.9.2 Results and Discussion 

2.8.9.2.1 Survey Results 

Surveyors searched several thousand acres of appropriate nesting habitat in various wetland types for 
these species. Habitat types used by these species are present throughout the Delta. 

Surveyors collected more than 2,700 data points, which represent an extremely large and ubiquitous 
population of Modesto Song Sparrows. The number of detections recorded was a small fraction of those 
made because it was impossible to log every bird heard or seen while also making a reasonable effort to 
survey for other species. Modesto Song Sparrows were observed or heard on virtually every parcel and 
waterway surveyed, with the possible exception of the few parcels with upland grassland habitat only. 

Surveyors collected 14 data points for Tricolored Blackbirds, which represent 10 likely nest sites. No large 
colonies were observed, and in most cases, nesting was not confirmed. The species occurred relatively 
uniformly throughout the CPA, in the north and central Delta, where appropriate habitat exists. 

Surveyors collected four data points for Yellow-headed Blackbirds. Detections were noted on islands in 
the south-central Delta. In each case, one or two birds were observed, which is consistent with previous 
information gathered on the species in the Delta. 

2.8.9.2.2 Limitations and Future Surveys 

The 2009 surveys are adequate to identify the level of occurrence in the Delta by the Modesto Song 
Sparrow; therefore, no additional surveys for the species will be conducted for the BDCP EIR/EIS. 

The use of the Delta by the Tricolored Blackbird probably was not well defined by the 2009 surveys 
because the species tends to use the Delta for nesting in the latter part of the nesting season, and on 
many parcels, the survey effort was completed by that time. Future surveys may be conducted in the 
optimum survey window, as determined by the 2009 surveys, and in better defined and limited areas at 
locations surveyed in 2009, as well as in newly available potential habitat. 

The Yellow-headed Blackbird may be surveyed for in previously unsurveyed locations that become 
available after the 2009 survey season, or that become available before and during future survey periods. 
Surveys will continue as performed in the 2009 survey season. 
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2.9 BATS 

2.9.1 Methods 

2.9.1.1 Target Species 

Four bat species, all California Species of Special Concern, were identified as potentially occurring in the 
CPA: Western Red Bat, Pallid Bat, Western Mastiff Bat, and Townsend’s Big-eared Bat. 

2.9.1.2 Survey Description 

2.9.1.2.1 Surveys 

Three types of bat surveys were conducted to determine which bat species were present in the CPA: 
habitat assessments, acoustic surveys, and bridge surveys. 

The goal of habitat assessments was to identify suitable habitat features for bat roosting and foraging in 
the CPA, and the goal of acoustic surveys was to obtain information about bat species diversity and 
activity level in the same area. The goal of bridge surveys was to identify accessible bridges in the CPA 
that are used by bats.  

Habitat Assessments 

Biologists identified and described potentially suitable roosting structures during habitat assessments. 
Potential roost structures included barns, sheds, large trees, and abandoned buildings. Structure surveys 
involved external and, when possible, internal visual inspection of structures for bats and bat sign 
(e.g., guano, staining), scent surveys for guano, and auditory surveys for bat sound (e.g., squeaking, 
clicking, fluttering). Biologists looked or smelled for guano and listened for bats. Using flashlights, 
biologists scanned the perimeter and the edges of the structure for potential entrance locations 
(e.g., cracks, crevices, and holes or other areas that may have gaps) and surveyed eaves, attic spaces, 
rafters, and other internal crevices for the presence of bats or bat sign. When no bats were detected but 
bat sign was found, biologists took notes on guano freshness (very fresh, moderately fresh, not fresh), 
approximate amount of guano (sparse amount [fewer than 50 pieces], moderate amount [50–100 pieces], 
large amount [greater than 100 pieces]), and took photographs and a GPS location of the roost. All 
photographs included an object of known size (e.g., ruler) to show the size of the object being 
photographed. If bats were detected, biologists used a red filter placed over the lens of the flashlight to 
view bats. 

A single survey effort consisted of a single pedestrian habitat assessment of a single parcel and one visit 
to potential roost structures that were accessible, and where cracks, crevices, rafters, eaves, hollow walls, 
or other potential bat roost locations in the structure could be visually inspected when present. 

Acoustic Surveys 

Acoustic monitoring was conducted using a Binary Acoustic Technology AR 125 acoustic receiver placed 
on a tripod or t-post and connected to a Binary Acoustic Technology FR 125 acoustic recorder. The FR 
125 recorder was secured in a weather-proof and locked McMaster box and powered by a 12-volt, deep-
cycle marine battery and 40-watt solar panel. Bat echolocation calls were detected by the AR 125 
receiver and transferred to the FR 125 recorder for conversion to “wav” files and storage on a 16-gigabyte 
(GB) USB drive inserted into the recorder. The FR 125 recorder assigned distinct file names to each wav 
file (bat echolocation call) collected, as well as the date and time of the call. The recorder was 
programmed to record calls between 10 kilohertz (kHZ) and 90 kHZ for a minimum of 1-second duration 
and maximum of 5-second duration. It was programmed to record during two periods: approximately 
1 hour before sunset to midnight and approximately 2 hours before sunrise to sunrise. 
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Acoustic monitoring equipment was positioned at each survey station to maximize high-quality recording 
of bat calls and maximize the exposure of the solar panel to the sun. For example, the AR125 receiver 
was directed toward an area of potentially high bat activity (e.g., along a stream corridor) and positioned 
in a way that would achieve the highest quality recording (e.g., 1–2 meters above ground to avoid call 
distortion from ground heat, facing away from a large solid structure and the surface of water that could 
potentially distort bat sounds through reflection). 

After setting up an acoustic station, biologists recorded the coordinates of the station with a GPS unit and 
took digital photographs of the acoustic station and of the habitat in the four cardinal directions (north, 
south, east, west) from the acoustic station. They described the relevant features of the site within 
30 meters and 100 meters of an acoustic station, including percent cover of microhabitat types 
(e.g., agriculture, riparian streams), tree characteristics (e.g., tree species, diameter at breast height 
[dbh], height, canopy cover) potential foraging features (e.g., ponds, channels), and potential roosting 
features (e.g., trees, buildings, bridges). Biologists recorded weather conditions on each habitat unit 
during acoustic monitoring using a Hobo weather-recording device. The Hobo device records average 
ambient temperature in 15-minute increments. Following collection of the acoustic equipment after 
14 days of monitoring, biologists downloaded all bat “wav” files from the USB drives and filled out a 
checklist on the functioning of the acoustic equipment. 

On the first evening of an acoustic sampling period for each new habitat unit, biologists conducted a 
visual bat activity survey. Visual bat surveys were conducted for 1.5 hours (from 45 minutes before sunset 
to 45 minutes after sunset). During the surveys, two biologists stood back-to-back so as to cover the full 
range of view from the acoustic station. Biologists counted the number of bat passes and noted the bat 
sizes they observed in their field of view every 15 minutes during the survey period. Data were recorded 
on electronic datasheets in the GPS units and on paper datasheets. Biologists also collected wind speed 
and temperature data every 15 minutes using a handheld Kestrel weather-recording device. Bat activity 
surveys allowed biologists to maximize bat call detection by adjusting the location of acoustic detection 
equipment based on locations of observed bat activity. Subsequent bat activity surveys at the same 
acoustic sampling station provided limited additional information and therefore were not conducted. 
For those habitat units with limited hours of access (e.g., because of limited hours of ferry operation) or 
with potentially unsafe conditions (e.g., public areas with a history of unlawful activity), biologists did not 
conduct a visual bat activity survey. 

Acoustical data recorded at each station were analyzed using the Sonobat® software (3 NW, prerelease 
version). Biologists used the automated analysis function of the software, with default settings selected, to 
initially identify calls to genus or species. Biologists visually compared each echolocation call to reference 
calls and descriptions of individual species call structure and indentified calls to genus or species based 
on congruence with these and with a minimum standard of 90-percent confidence. When a genus or 
species was impossible to identify, biologists categorized bat calls according to frequency (e.g., 50-kHZ 
bats, 40-kHZ bats, 30- to 20-kHZ bats). Before call analysis, biologists extracted all noise files 
(i.e., nonbat calls) using the batch scrubber feature of Sonobat. The batch scrubber was set to the “weak 
scrubber” setting, which removed only those files that did not contain strong calls and/or call patterns that 
may be representative of a bat. Biologists reviewed a minimum of 10 percent of the scrubbed files for 
92 percent of the acoustic sessions to ensure the accuracy of the scrubbing procedure. Any potential bat 
calls were removed from the scrubbed batch and analyzed with the bat calls for that habitat unit and 
monitoring period. Overall, the scrubbing procedures had a 1.2-percent error rate of misclassification of a 
bat call as a nonbat call. 

Bridge Surveys 

Bridge surveys involved visual inspection of bridges for bats and bat sign (e.g., guano and staining), scent 
surveys for guano, and auditory surveys for bat sound (squeaking, clicking, fluttering). 

For visual surveys, one team of two biologists inspected bridge undersurface and sides, including any 
cracks, crevices, and joints, for bat presence and bat sign. Biologists visually inspected the ground under 
each bridge for guano. 

If terrain under a bridge could be traversed, biologists walked the length of the bridge and visually 
inspected 100 percent of the bridge underside and the ground for guano. Bridges often spanned water or 
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transportation corridors. When visibility and accessibility were limited, biologists visually inspected all 
accessible portions of the bridge underside using binoculars and flashlights. Biologists also used boats to 
survey bridges that crossed the San Joaquin and Sacramento rivers. 

Viewing times for each bridge survey period terminated when all safely accessible portions of the bridge 
underside had been surveyed for bats and bat staining and all accessible terrain underneath the bridge 
had been surveyed for guano, or when all bat species inhabiting a bridge had been identified to species. 

The following field survey protocol was followed after review and approval by CDFG: 

■ Suitable habitat – Biologists examined the area surrounding the bridge for suitable foraging 
habitat (e.g., riparian corridors, oak woodlands, orchards, and wetlands or other sources of 
insects). 

■ Bat evidence (guano) – Biologists inspected the ground around bridges and inspected bridge 
surfaces near cracks, crevices, joints, and joint expansions and in corners for guano and staining. 
Bridges over water may not have had evidence of guano, despite the presence of bats, because 
guano may fall into the water. For these bridges, biologists looked carefully for signs such as 
staining and smelled for fresh guano. 

■ Bat presence – Biologists inspected joints between structural components of bridges (especially 
concrete spans). They used a flashlight to assist in inspection and listened for bats. If bats were 
detected, biologists would use a red filter placed over the lens of the flashlight to view the bats. 

■ Day/night roost – Biologists determined whether a bridge has the potential to be used as a day 
or a night roost. Day roosts are found in bridges with expansion joints, crevices, and cracks 
where bats are protected from predators and adverse weather conditions. Biologists could find 
guano under day roosts and hear bats during day surveys. Night roosts may have crevices and 
cracks but more often have box beams or other less protected roosting spots where bats rest 
temporarily while feeding. Guano also may be found on the ground beneath night roosts. 

■ Maternity/solitary roost – Biologists determined whether bats present at a bridge constituted a 
maternity roost or a solitary individual. Presence of multiple bats of the same species or large 
amounts of guano would indicate a possible maternity roost. Presence of a solitary bat would 
indicate a solitary roost. 

2.9.1.2.2 Documentation of Results 

Survey documentation was conducted using electronic datasheets on the Trimble Geo XH GPS unit, 
paper data sheets, aerial photographs, and a digital camera. GPS coordinates were recorded at the 
locations where digital photographs were taken. GPS data, digital photographs, and scanned copies of 
paper datasheets were uploaded to the PCE and an internal server immediately following a survey effort. 

Acoustic data were uploaded to the PCE and an internal server immediately following data collection and 
initial processing (e.g., scrubbing). All “wav” files deleted by the scrubbing process and confirmed as 
nonbat calls were burned to a DVD and mailed to HDR for batch upload to the PCE. 

Habitat Assessments 

Biologists recorded a GPS location in each assessed parcel and described habitat information in an 
electronic datasheet in the GPS unit and on a paper datasheet. Habitat characteristics in each parcel 
were described, and each parcel was assigned an overall suitability rank based on the presence of 
foraging and roosting features. 

The following field survey data were collected: 

■ GPS point for each assessed parcel and any suitable habitat feature (i.e., structure) 

■ Description of site characteristics: habitat types, potential foraging features (e.g., pond, channel) 
and potential roosting features (e.g., trees, bridges, buildings), and tree characteristics  
(e.g., dbh, height, canopy cover) 
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■ Overall habitat suitability ranking: 0 = no suitable bat habitat present, 1 = suitable bat foraging 
habitat present, 2 = suitable roost features available, and 3 = suitable bat foraging and roosting 
habitat present 

■ Digital photographs of habitat units and any potentially suitable foraging and roosting features 

■ Bats species identified (bat physical characteristics if unidentified) 

■ Presence of guano or staining 

■ Guano freshness and estimated amount of guano 

■ Potential roost type (maternity, day, night, solitary, no potential) 

■ Roost size (1, fewer than 50, 50–100, or more than 100 individuals) 

■ Presence of suitable foraging habitat surrounding a structure, including riparian, wetland, orchard, 
and oak woodland 

Acoustic Surveys 

The following acoustic station setup data were collected: 

■ GPS location for any new station or any station moved more than 50 feet from original location 

■ Description of site characteristics: habitat types, habitat characteristics (e.g., tree species, dbh, 
height, canopy cover, crop type) and percent cover within 100 feet of the acoustic station, 
potential foraging features (e.g., ponds, channels) and potential roosting features (e.g., trees, 
buildings, bridges) within 100 meters of the acoustic station, and digital photographs of the 
acoustic station and of the habitat in the four cardinal directions from the acoustic station 

■ Temperature data recorded every 15 minutes using a Hobo weather-recording device 

The following acoustic station takedown data were collected: 

■ Wav files of bat echolocation calls collected every 2 weeks on a 16-GB USB drive 

■ Equipment functioning recorded on a checklist to confirm that all acoustic equipment was 
functioning properly at the time of pickup 

The following acoustic nocturnal bat activity session data were collected: 

■ Visible bat activity level (high, medium, and low) in 15-minute increments from 45 minutes before 
sunset to 45 minutes following sunset 

■ Visible bat size categories (small, medium, and large) 

Bridge Surveys 

The following bridge survey data were collected: 

■ Bridge identification code 

■ Coordinates recorded with a GPS unit for each bridge surveyed 

■ Digital photograph of surveyed bridge 

■ Bat species identified (bat physical characteristics if species was unidentified) 

■ Presence of guano or staining 

■ Guano freshness and estimated amount of guano 

■ Potential roost type (maternity, day, night, solitary, no potential) 

■ Roost size (1, fewer than 50, 50–100, more than 100) 

■ Presence of suitable foraging habitat, including riparian, wetland, orchard, and oak woodland 
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2.9.1.3 Team Composition and Equipment Used 

One to four teams of two biologists conducted bat habitat assessments, acoustic surveys, and bridge 
surveys. Each team consisted of two biologists, including at least one lead biologist proficient in bat 
survey methods and life-history characteristics. 

Many of the non-lead biologists had previous bat experience. All biologists were trained for this effort on 
suitable habitat characteristics for bat roosting and bat foraging, suitable bridge and structure 
characteristics for bat roosting, and general life-history information for all bat species with potential to 
occur in the Project Area. Biologists were also trained to recognize bat guano by sight and smell. 

All survey teams were supplied with a GPS unit for electronic data capture, a digital camera, binoculars, 
a flashlight with a red filter, a supply of paper data sheets, Delta field maps, and appropriate safety gear. 

For acoustic surveys, the following specific survey equipment and supplies were added: 

■ Kestrel and Hobo weather-monitoring devices (one per acoustic sampling station) 

■ Binary Acoustic Technology AR 125 ultrasonic detector, weatherproof cover, reflector plexi-glass 
plate, and tripod/t-post (one per acoustic sampling station) 

■ Binary Acoustic Technology FR 125 ultrasonic recorder with 16-GB USB drive (one per acoustic 
sampling station) 

■ 12-volt battery in a water-tight McMaster box (one per acoustic sampling station) 

■ Solar panel, mounting post, wooden stake, and rebar (one per acoustic sampling station) 

2.9.1.4 Survey Timing 

2.9.1.4.1 Habitat Assessments 

Habitat assessments were conducted between February and September 2009. Assessments occurred in 
phases based on when DWR received access to private lands through the TEP process. 

One assessment was conducted on each parcel identified as having potentially suitable habitat and 
available access. 

2.9.1.4.2 Acoustic Surveys 

Acoustic sampling was conducted between March 23 and November 19, 2009. Twenty acoustic sampling 
stations (one each for 20 parcels) were surveyed, and four of these acoustic sampling stations were 
surveyed during each sampling period (spring, summer, and fall). 

The number of acoustic sampling periods employed per sampling station depended on the timing of 
parcel accessibility: 

■ Four acoustic sampling stations were surveyed six times: twice in spring (March through May), 
twice in summer (June through August), and twice in fall (September through November). 

■ Eight acoustic sampling stations were surveyed three times: once in spring, once in summer, and 
once in fall. 

■ Eight acoustic sampling stations were surveyed two times: once in summer and once in fall. 

A single acoustic sampling period consisted of 14 consecutive nights of passive echolocation call 
collection at the same sampling station. 

Four sets of acoustic equipment allowed biologists to monitor four separate habitat units simultaneously. 
Eight habitat units that became accessible in summer 2009 were surveyed once in summer and once in 
fall only. Four habitat units were sampled twice per season in an effort to understand within-season 
changes that could result from bat migration. 
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The acoustic equipment functioned correctly during 86 percent of the surveys. To the extent feasible, an 
acoustic sampling station was surveyed again during the same season if acoustic equipment 
malfunctioned during the regularly scheduled sampling period and caused a loss of data. 

2.9.1.4.3 Bridge Surveys 

Bridge surveys were conducted between February and July 2009. All surveys were diurnal. Biologists 
revisited bridges that had potential to have a day roost, based on bridge structural features, to determine 
whether there was sufficient evidence of bats to require the need for a nocturnal exit survey. 

Each bridge was surveyed once for evidence of bat sign, presence of bats, and potential roosting 
features. Bridges surveyed in February were surveyed again during summer by land and/or by boat. This 
additional survey was performed to ensure adequate coverage of bridges that spanned large waterways 
and to verify that migrating bat species had not moved into bridges that were surveyed in the early 
season. 

A single survey effort consisted of one visit to an accessible bridge, where cracks, crevices, joints, or 
other potential bat roost locations could be visually inspected. The duration of visits to each bridge varied 
based on bridge size, bridge condition, ease of accessibility, and the presence of bats or bat sign. 

2.9.1.5 Candidate Survey Habitat 

2.9.1.5.1 Habitat Assessments 

The types of habitat surveyed during the habitat assessments were those that contained important 
features for bat roosting and foraging, including riparian habitat or other intact stands of trees (Fremont 
Cottonwood, Western Sycamore, eucalyptus, oak, willow) close to water; orchards, agricultural lands, 
vineyards, and grasslands close to water and potential roost structures; water features such as wetlands, 
marshes, ponds, and narrow or wide-flowing channels with and without riparian vegetation close to 
potential roost features; and accessible structures (e.g., barns, silos, sheds) on public land or private 
property with TEPs in the CPA. 

2.9.1.5.2 Acoustic Surveys 

The types of habitat surveyed during the acoustic surveys contained important features for bat roosting 
and foraging. These habitats, which were selected based on the results of the habitat assessments, were 
grassland/disturbed, grassland with riparian scrub elements, agriculture, vineyard, eucalyptus grove, 
orchard, residential area, riparian forest, riparian forest with pond or slough, oak forest with slough, and 
wetland with riparian forest and riparian scrub elements. 

2.9.1.5.3 Bridge Surveys 

The types of bridges surveyed were accessible bridges on public land or private property with TEPs in the 
CPA. 

2.9.1.6 Identification of Habitat Unit Survey Locations 

2.9.1.6.1 Habitat Assessments 

Potentially suitable bat habitat units in the CPA were delineated, and potentially suitable bat habitat was 
selected using aerial imagery, vegetation layers, and previously recorded bat locations as reported in the 
CNDDB. 

Habitat units, regardless of the status of parcel accessibility, were assigned a level of suitability (high, 
moderate, and low) based on the presence of potential suitable bat roosting features (e.g., large 
structures, big trees, and orchards) and foraging elements (e.g., channels, ponds, marshes). 
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The suitability ranking assigned to the habitat units was reviewed and approved by CDFG. 

All accessible habitat units were surveyed in the CPA if they had potentially suitable foraging and roosting 
features or were adjacent to habitat units with these features. 

2.9.1.6.2 Acoustic Surveys 

Potential acoustic sampling locations were identified during the habitat assessment surveys. These 
locations were mapped, described, and transmitted to CDFG representatives for approval. CDFG 
authorized the acoustic sampling locations and accompanied biologists to certain sampling locations on 
lands owned by public agencies. 

The acoustic sampling locations were selected to represent the diverse habitat types present in the CPA 
with particular emphasis on the presence of habitats with elements suitable for foraging (e.g., water) 
and/or roosting (e.g., trees, bridges, buildings). 

The number of acoustic sampling stations was broken down by habitat type as follows: 

■ Grassland/disturbed: 3 

■ Grassland/riparian scrub: 1 

■ Agriculture: 3 

■ Vineyard: 1 

■ Orchard (walnut): 1 

■ Residential: 1 

■ Riparian forest: 5 

■ Oak forest with slough: 2 

■ Eucalyptus grove: 1 

■ Wetland: 2 

To the extent feasible, the habitats surveyed acoustically were stratified by conveyance option and overall 
project location (e.g., every attempt was made to survey a riparian forest at each conceptual alignment 
alternative site and in the north, central, and southern portions of the CPA). 

The 20 acoustic sampling stations were distributed as follows among the proximities (within approximately 
1.5 miles) of each conceptual alignment option (some stations occur in more than one conveyance 
option, so the number of stations identified in the following list is greater than 20): 

■ Eastern isolated conveyance facility option: 12 

■ Western isolated conveyance facility option: 7 

■ Through-Delta conveyance option: 6 

2.9.1.6.3 Bridge Surveys 

Oversized field maps were produced showing known bridges in the CPA in ArcGIS using data provided in 
Bridges in the Delta and Suisun Marsh, digitized based on HAZUS (HAZUS-MH dataset May 2006), with 
supplemental bridges provided by DWR (February 2007) and updated with 1-meter imagery (1994–2004) 
at scale of 1:10,000 or, in most cases, larger (more detailed). 

2.9.1.7 Duration of Survey Validity 

CDFG does not have criteria to determine the length of time that habitat assessments, acoustic surveys, 
and bridge and structure surveys for bat species are considered valid. 
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2.9.1.8 Methodology Approvals 

CDFG has review and approval authority, and CDFG environmental scientists were directly involved in 
the development, review, and approval of the survey methods. 

2.9.2 Results and Discussion 

2.9.2.1 Survey Results 

2.9.2.1.1 Habitat Assessments 

Habitat assessments were conducted at 83 parcels in the CPA. Riparian habitat features, including 
wetlands, channels, and ponds, were present at 62 of the 83 surveyed parcels, annual grassland features 
at 32 parcels, agricultural fields at 22 parcels, oak forests at 13 parcels, eucalyptus at 11 parcels, 
urban/barren/residential land uses at 8 parcels, orchard at 1 parcel, and vineyard at 1 parcel. Multiple 
habitat types often were present in a single parcel so the total number of habitat features is greater than 
the total number of assessed parcels. 

Of the 83 parcels assessed, 64 (77 percent) contained bat foraging and roosting features and were 
considered highly suitable parcels, 14 (17 percent) contained only foraging habitat, 3 (4 percent) 
contained only roosting habitat, and 2 (2 percent) contained no potential roosting or foraging habitat. 
More than two-thirds (N = 52, 81 percent) of the highly suitable parcels contained wetlands, channels, 
sloughs, ponds, or irrigation ditches associated with agricultural land uses. Nearly all (N = 61, 95 percent) 
of the highly suitable parcels contained large trees, and 45 of these parcels had intact stands of trees; 
17 highly suitable parcels contained buildings, barns, or sheds that could support roosting bats. 
All accessible buildings, barns, and sheds were surveyed for bats and bat sign, but no evidence of bat 
use was detected at any of the suitable habitat features in the CPA in 2009. The two parcels with no 
potential foraging and roosting habitat were found in grasslands with no water present during surveys and 
no potential roost structures. 

2.9.2.1.2 Acoustic Surveys 

Biologists conducted approximately 5,800 hours of passive acoustic monitoring at 20 parcels from March 
through November 2009 (Table 2.9-1). Because of time constraints, biologists were unable to process 
acoustic data for four 2-week sampling sessions at three locations: one oak forest with slough (two 
sampling sessions unprocessed) and two wetland sites (one sampling session unprocessed at each site). 
Biologists processed acoustic calls for at least three 2-week acoustic sampling sessions at each of these 
sites, so they believe that the interpretation of results would not be affected by processing the 
aforementioned sampling sessions. Not counting the 321 hours of unprocessed sampling sessions 
mentioned above, biologists processed acoustic calls recorded during 5,483 hours of monitoring. Bat 
activity was quantified as number of passes per hour. To account for variable effort (duration of recording) 
among habitat types and the four unprocessed sampling sessions, data for bat activity were standardized 
by dividing the number of bat passes by the hours of passive acoustic monitoring processed in each 
habitat type during each season. 
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Table 2.9-1. Passive Bat Acoustic Monitoring in the Conveyance Planning Area from March 
through November 2009 

Habitat Type Number of Parcels Total Effort (Hours) 

Riparian Forest 5 1,247 

Grassland/Disturbed 3 1,066 

Oak Forest with Slough 2 780 

Agriculture 3 756 

Wetland 2 751 

Residential 1 283 

Eucalyptus 1 251 

Vineyard 1 250 

Orchard 1 223 

Grassland/Riparian Scrub 1 197 

Total 20 5,804 

Source: Compiled by DWR in 2009 

Of the noise files (i.e., nonbat calls) extracted during the scrubbing procedures, 98.8 percent of randomly 
checked noise files were confirmed to be noise, and 1.2 percent of the extracted files were bat calls (see 
Section 3.9.1.3, Survey Description). The bat calls extracted during scrubbing were largely in the 20–30 
Kilohertz frequency range and likely that of Mexican-Free tailed Bats. Nearly all the bat calls misclassified 
as noise were either fragmented or had a large amount of ambient noise and/or echo that made species 
identity difficult to distinguish. 

Acoustic monitoring was used to positively identify nine bat species found in the CPA (Table 2.9-2). 
Acoustic monitoring also detected potential calls of two species that could not be confirmed with 90-
percent confidence. Because there is a large amount of overlap in the acoustic calls of bats and call 
quality can be compromised by ambient noise and/or echo from water surfaces or large objects, calls that 
closely resembled a species but lacked conclusive, distinguishing characteristics were considered 
“potential.” Bat species did not appear to be associated with particular habitat types, and no bat species 
was exclusively associated with a specific habitat, possibly indicating a broad foraging distribution of 
these species across habitat types in the Delta. 

Total bat species identified, including potential species, differed slightly by habitat type with vineyard, 
riparian forest, and oak forest with slough habitat types having the most species (N = 10) and grasslands 
having the least (N = 6) (Table 2.9-2). Most of the acoustic stations at riparian- and oak-dominated forests 
were positioned along sloughs or channels and surrounded by trees. Riparian forests were dominated by 
cottonwoods, eucalyptus, and willow trees. In most circumstances, riparian and oak trees were large and 
with full canopies. Although acoustic stations in grasslands were also positioned facing a slough or 
channel, a potential foraging feature, not as many bat species were detected in these habitat types as in 
the riparian and oak forests. Agricultural parcels also supported a relatively large number of bat species. 
Although bats are known to forage on insects associated with agricultural fields, two of the three 
agricultural parcels surveyed in 2009 were also adjacent to rivers and sloughs and contained large 
cottonwoods or willows, perhaps increasing the value of these habitat types. Nonetheless, the difference 
in total bat species detected among habitat types is small, and it would appear that each of these habitat 
types has value to resident and migratory bats. 
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Table 2.9-2. Bat Species Identified from Acoustic Monitoring of 20 Locations at 10 Habitat Types 

Habitat Type 

Number 
of 

Parcels 
(N) 

Species of 
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Concern Common Species 
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Grassland/Disturbed 3 Pa  Xb    X X  X X 6 

Grassland/ 
Riparian Scrub 

1   X X  X X X   X 6 

Agriculture 3 X  X P P P X X  X X 9 

Vineyard 1 X P X X P  X P P X X 10 

Residential 1 X  X X  X X X P P X 9 

Orchard 1 X P P X P X  P  X X 9 

Riparian Forest 5 X  X X P X X X P X X 10 

Oak Forest with 
Slough 

2 P  X X P X X X P P X 10 

Wetland 2 X  X X  X X X  X X 8 

Eucalyptus 1 X P   P  X  X X X 7 
a Potential call of this species but lacks species-distinguishing characteristics. 
b Confirmed bat species with at least 90% confidence. 

Source: Compiled by DWR in 2009 

Two of the detected species, Western Red and Pallid bats, are California Species of Special Concern. 
The Western Red Bat, a tree-roosting species, was detected in all habitat types surveyed except 
grassland/riparian scrub, and potential calls of red bats were detected in grassland/disturbed and oak 
forest with slough habitat types. Red bats were found in sites with eucalyptus trees in these surveys, as 
has been previously reported by others (Pierson, Rainey, and Corben 2006). In this survey, red bats were 
also found in residential and agricultural land use types. Red bats have been reported to forage near 
street lights in urban areas (WBWG 2005a) and have been observed foraging over agricultural fields in 
the northern Central Valley (Stephanie Coppeto, personal observation, August 2009, Sutter County). 

Potential echolocation calls of Pallid Bats were detected in orchard, vineyard, and eucalyptus grove 
habitats. Pallid Bats previously have been detected in portions of the Central Valley (Pierson, Rainey, and 
Corben 2006). Throughout the range of this species, its foraging habits are closely associated with open 
shrub-steppe grasslands, oak savanna grasslands, open ponderosa pine forests, talus slopes, gravel 
roads, lava flows, fruit orchards, and vineyards (WBWG 2005b). This species has also been documented 
roosting in abandoned and occupied buildings, bridges, barns, and other human-made structures; in tree 
cavities and under sloughing bark; and in deciduous trees in riparian areas and fruit trees in orchards 
(WBWG 2005b). 

Although the total number of bat species differed only slightly among habitat types, the level of bat activity 
was strongly associated with habitat. Activity, quantified as bat passes per hour of acoustic monitoring 
effort, was greatest in habitats with both substantial water sources and trees (Figure 2.9-1). Wetlands 
had at least two times more bat activity than any other habitat type. The wetlands surveyed in 2009 were 
characterized by an extensive network of large seasonal ponds but were also adjacent to permanent 
water sources, such as sloughs and rivers. At one wetland site, ponds were surrounded by willow trees, 
and at the second wetland site, large cottonwood and eucalyptus trees were present. Riparian forests and 
oak forests with sloughs also had a substantial amount of bat passes perhaps because of the presence of 
permanent water and large, decadent stands of trees. Both wetland sites and one riparian forest site had 
social calls of Mexican Free-tailed Bats, perhaps indicating the presence of a nearby roost. Abandoned 
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structures, such as buildings, and an old, very large boat were located near two of these acoustic 
stations, but bats were not detected in these structures during surveys. 

Bat activity varied by season with the most bat passes occurring in summer from June through August 
(Figure 2.9-2). The peak in summer activity could be a result of additional foraging by newly flying young. 
The fewer bat passes in spring and fall could be a result of reduced temperatures, which could cause 
emergence from winter roosts late in the season (spring) or the early seasonal onset of torpor in fall. 
However, these are the periods of bat migration, so increased activity would be expected. Bat migration 
remains poorly understood. 

2.9.2.1.3 Bridge Surveys 

Biologists identified bat colonies at two of 50 bridges surveyed in the CPA. A Mexican Free-tailed Bat 
colony was found on May 20, 2009, in a bridge located in the western portion of West Sacramento, Yolo 
County. The colony was estimated to include more than 10,000 individuals, indicating a maternity roost in 
which females gather to give birth and rear young. The bats roost in this bridge during the day but may 
also gather at the bridge during nightly foraging bouts before the young are able to fly or are newly flying. 
Because multiple bat species may share a roost, this bridge also may be used diurnally or nocturnally by 
other bat species. Biologists identified a second active roost on June 16, 2009, under a metal sheath 
capping pylons of a bridge in eastern Solano County. Biologists were unable to view inside the pylons or 
under the metal cap to identify the bat species but heard the bats squeaking and clicking while the 
biologists conducted surveys. Based on the size of the pylons, the roost size was estimated to be fewer 
than 50 individuals. 

Bat guano and/or staining were identified at seven bridges in the CPA (Table 2.9-3). All the bridges had 
structural features (e.g., parallel box beam design, wooden bridge spans) that could be used for night 
roosting. Two bridges had structural features (e.g., deep cracks, crevices, drainage holes, expansion 
joints) that could serve as day roosts, but no bats were observed or heard during daytime surveys. 
Because a bridge over Snodgrass Slough was surveyed in February and bats may not have been using 
the bridge this early in the season, biologists revisited the bridge on August 6, 2009, and confirmed that 
no bats were using the area as a roost site during the daytime. During surveys, a bridge operator 
informed biologists that bats have been known to use the three parallel, adjacent bridges in Walnut Grove 
where the Delta Cross Channel and Sacramento River meet in Sacramento County. Biologists originally 
surveyed one of these bridges on February 25, 2009, and returned on June 16, 2009, and again on 
August 10, 2009. No bats were found using this bridge. 

Table 2.9-3. Seven Bridges with Evidence of Bat Use in the Conveyance Planning Area 

Bat Evidence Potential Roost Type Location 

Guano/Staining Night Contra Costa County 

Guano/Staining Night Yolo County 

Guano Night Sacramento County 

Staining Night/Day Yolo County 

Staining Night Sacramento County 

Staining Night/Day Sacramento County 

Staining Night San Joaquin County 

Source: Compiled by DWR in 2009 
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Of the bridges without bats or bat evidence, nine contained structural features that were considered 
conducive to day and/or night roosting, and 28 bridges had features conducive to night roosting only. 
Night roosts may have crevices and cracks but more often have box beams or other less protected 
roosting spots where bats rest temporarily while feeding. Day roosts are commonly found in bridges with 
expansion joints, crevices, or cracks where bats are protected from predators and weather. Ten bridges 
in the CPA had no potential for day or night roosting because they lacked surface features from which 
bats could hang and offered no protection from weather or predators. 

2.9.2.2 Limitations and Future Surveys 

Roost surveys for bats can be complicated by the difficulty of detecting bats in trees (e.g., in cavities and 
under foliage and sloughing bark), by roost switching, and by the time of day and season. Additionally, 
bridge surveys in 2009 did not document bats at some bridges with structural features that could support 
day and night roosts, likely because of the reduced accessibility to all or portions of the potential bridge 
roosts. For example, many of the bridges in the CPA span water bodies, and guano from night roosting 
bats may have fallen into the water and been undetected by surveys. Therefore, bats may have been 
roosting in trees, bridges, or other structures in the CPA but gone undetected. It is recommended that 
biologists conduct nocturnal emergence surveys at human-made structures, bridges, and intact stands, 
snags, or large, decadent trees that would be affected by project construction. Mist-netting near potential 
roosts, coupled with radio tracking of captured individuals, can be used to locate bat roosts. 

The time constraints associated with processing a large amount of acoustic data precluded a thorough 
analysis of the proportion of different bat species represented at the various habitat types and the 
contribution of the different species to activity levels. However, the value of these habitat types to bats 
can be better understood by examining both the species richness and relative representation of species 
at each of the habitat types. Bat migration may also be better understood through an extensive seasonal 
evaluation of relative species representation. 

Two California Species of Special Concern, Townsend’s Big-eared and Western Mastiff bats, were not 
identified during acoustic monitoring, and Pallid Bats were not confirmed with 90-percent confidence in 
the CPA. Based on data available from the CNDDB, these species have been documented in the 
landscape surrounding the CPA, and it is possible that these species are present in the CPA, although 
the acoustic methods employed by this team were unable to detect them. Additionally, limited survey 
access in the Project Area may have caused the team to miss areas where these and other species 
would have been detected. Townsend’s Big-eared Bats are low-intensity echolocators, producing 
echolocation calls often too quiet to be detected by acoustic equipment; they are best identified during 
internal roost surveys (WBWG Website 2007). 

Western Mastiff Bats forage high above the ground, and although they descend to drink water, this 
species may not have been detected by acoustic stations deployed on the ground. Both passive and 
active acoustic monitoring are recommended methods for detecting this species (WBWG Website 2007). 
In addition, Pallid Bats may echolocate while flying but generally use passive acoustic cues to locate prey 
(WBWG 2005b), such as low-intensity calls, making this species difficult to detect acoustically. Although 
acoustic monitoring is a recommended method for detecting Pallid Bats, it has also been recommended 
that active acoustic monitoring in conjunction with visual monitoring and mist-netting be employed when 
searching for Pallid Bats (WBWG Website 2007). The call of the Pallid Bat also overlaps greatly with the 
call of the Big Brown Bat; therefore, in addition to Big Brown Bats, Pallid Bats could have been present, 
but not separately detected in these surveys. Mist-netting in habitat types identified to have an acoustic 
call or a potential call of a special-status species, and mist-netting and roost surveys in newly accessible 
parcels with habitat features associated with special-status bats, may assist in positively identifying these 
special-status species in the CPA. 

2.9.3 References 
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2.10 RIPARIAN MAMMALS 

2.10.1  Methods 

2.10.1.1 Target Species 

The two riparian mammal species surveyed for in the CPA are the Riparian Brush Rabbit and Riparian 
Woodrat. The Riparian Brush Rabbit is State and Federally listed as Endangered. Although formerly 
believed to be more widespread along the San Joaquin and Stanislaus rivers, only two populations were 
known until 1998. A captive breeding and reintroduction program was begun in 2001 (Williams et al. 
2002). The Riparian Woodrat, also known as the San Joaquin Woodrat, is Federally listed as Endangered 
and is a California Species of Special Concern. Historical records indicate that the Riparian Woodrat are 
distributed along the San Joaquin, Stanislaus, and Tuolumne rivers and at Corral Hollow, in San Joaquin, 
Stanislaus, and Merced counties. Nevertheless, populations today are greatly reduced, and only two are 
documented: at Caswell Memorial State Park and at the San Joaquin River National Wildlife Refuge 
(USFWS Website 2009). 

2.10.1.2 Survey Description 

2.10.1.2.1 Surveys 

The goal of these surveys was to identify potentially suitable Riparian Brush Rabbit and Riparian Woodrat 
habitat and conduct protocol-level surveys in these habitats to assess species presence. 

The California State University, Stanislaus, Endangered Species Recovery Program (ESRP), in 
collaboration with DWR and other affected agencies and stakeholders, developed survey methodologies 
for Riparian Brush Rabbit and Riparian Woodrat. The Riparian Brush Rabbit and Riparian Woodrat have 
overlapping habitat needs and were surveyed for concurrently. 

After CDFG habitat maps were used to select areas with preferred habitat conditions, ground-truthing of 
accessible habitat was completed. In addition, comprehensive inspections for Riparian Brush Rabbit and 
Riparian Woodrat sign (feces, runways, vegetation clippings, and nests) were conducted by thorough 
searches of thickets with suitable habitat elements. 

Live-trapping was conducted in habitats determined to have moderate to high suitability and where 
threshold criteria were met. The following threshold criteria attributes, based on Draft Habitat Assessment 
Guidelines and Survey Protocol for the Riparian Brush Rabbit and the Riparian Woodrat (USFWS 
Website 2010), were used to determine the areas for trapping: 

■ Presence of appropriate species of vegetation (listed in Candidate Survey Habitat section, below) 

■ Suitable vegetation structure (the appropriate plant species are densely concentrated over  
30–100 percent of the surveyed area) 
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■ Geographic extent and connectivity to other areas (habitat quality of each area was considered in 
the context of the habitat quality in adjacent areas) 

■ Possible sign found or visual observations made of target species (even if the structure criteria 
are not quite met, trapping would be conducted if sign was found or riparian brush rabbit or 
riparian woodrat was thought to be observed) 

Initial focus for trapping was on parcels in the CPA containing potentially suitable habitat that show the 
potential to harbor Riparian Brush Rabbit or Riparian Woodrat. A minimum of 10 traps were used to 
survey each area of appropriate habitat. Terrestrial traps were placed in runways or other areas along 
movement paths and where sign was present. Spacing for all traps depended on the occurrence of 
runways or other sign and, therefore, could not be generalized. 

Between March 24 and October 31, 2009, 14 survey locations were trapped for a total of 7,770 trap-
nights. Traps were operated for an average of 4 consecutive nights. Trap-lines were removed earlier from 
areas with low suitability for target species. Photo traps and arboreal traps were not used but may be 
used during future trapping efforts. 

2.10.1.2.2 Documentation of Results 

If special-status species had been observed during survey efforts, they would have been documented by 
species, number, location, habitat type (including attributes and quality assessment), and activity, to the 
extent possible. For special-status species trapped, additional data collected would have been ear tag 
number, sex, weight, age, reproductive condition, right ear measurement (in millimeters), right foot 
measurement (in millimeters), and number of ear and hair samples taken. In addition, for all nonsensitive 
species trapped, data collected would have included trap number and species.  

2.10.1.3 Team Composition and Equipment Used 

The field teams consisted of two surveyors: a wildlife biologist and a field assistant. The wildlife biologists 
were fully trained to identify and handle both Riparian Brush Rabbit and Riparian Woodrat. Every wildlife 
biologist conducting surveys possessed a valid USFWS recovery permit, issued under Section 
10(a)(1)(A) of the ESA. In addition, every wildlife biologist conducting surveys was required to possess 
and did possess a valid CDFG scientific collecting permit. 

A Trimble Juno ST handheld GPS, Nikon Coolpix P5100 12-megapixel digital camera, and Dell Latitude 
field laptop (and accompanying equipment) were used to collect field attributes. 

For live-trapping, 60 Tomahawk
 

double-door, wire-mesh traps (model 203: 61 centimeters long by 
15.2 centimeters high and wide) were used. To exclude predators, 0.25-inch-mesh hardware cloth was 
attached to the tops and sides, and plywood plates were added to both doors. 

2.10.1.4 Survey Timing 

GIS analysis of potential habitat and ground-truthing were initiated in December 2008 and continued 
through the survey period. Habitat assessment surveys were conducted in San Joaquin, Sacramento, 
Contra Costa, and Solano counties from January through March 31, 2009. Live-trapping began in March 
2009 and continued through fall 2009. 

2.10.1.5 Candidate Survey Habitat 

Riparian Brush Rabbit are associated with a blend of large patches of dense shrub understory (large 
patches of dense brush composed of riparian vegetation [e.g., willows, blackberries, wild rose] or other 
dense shrub species) with edges adjacent to open areas of herbaceous plants, generally with an open 
overstory of trees, but tree canopy is not an essential feature. A general description of Riparian Brush 
Rabbit habitat can be found in USFWS’s species account (USFWS Website 2007). 
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Riparian Woodrat are associated with dense shrub understory (large patches of dense brush composed 
of riparian vegetation or other dense shrub species) that generally has a tree canopy (especially oak but 
also black walnut, Fremont Cottonwood, and other large tree species). They inhabit riparian communities 
along the lower portions of the San Joaquin and Stanislaus rivers in the northern San Joaquin Valley. A 
general description of riparian woodrat habitat can be found in USFWS’s species account (USFWS 
Website 2009). Although Riparian Woodrat habitat is not the same as Riparian Brush Rabbit habitat, it is 
assumed that RWR habitat is a subset of RBR habitat. The conditions for RWR habitat are not as well 
known as for RBR. 

Candidate survey habitat types for these species are riparian forest, valley oak woodland, and willow 
scrub and the waterways and in-channel islands on Delta levee systems that support those types of 
natural communities or scrubby/ruderal habitat conditions. Since the purpose of the effort was to target 
areas for surveys, it was assumed that targeting areas for Riparian Brush Rabbit would include areas for 
Riparian Woodrat. 

2.10.1.6 Identification of Habitat Unit Survey Locations 

Specific habitat elements in the aerial photographs that were examined as part of the presurvey GIS 
analysis included large patches of dense brush composed of riparian vegetation or other dense shrub 
species.  

2.10.1.7 Duration of Survey Validity 

USFWS has not established a period of validity for the survey results.  

2.10.1.8 Methodology Approvals 

Agencies with review and/or approval authority for both species are USFWS under the ESA and CDFG 
under CESA (California Fish and Game Code §2805) and as a trustee agency under CEQA. 

2.10.2 Results and Discussion 

2.10.2.1 Survey Results 

Sites were surveyed for potential habitat suitable for use by Riparian Brush Rabbits and Riparian 
Woodrat. Habitat conditions were determined as being suitable for both species based on: (1) presence 
of appropriate species of vegetation; (2) suitable vegetation structure; and (3) geographic extent and 
connectivity to other areas (USFWS 1998). 

Vegetation species and structure suitable to support Riparian Brush Rabbit and Riparian Woodrat 
populations were documented at the following locations in the CPA; trapping surveys were conducted at a 
subset of these locations, indicated with an asterisk (*): 

■ Delta Meadows  

■ Stone Lakes National Wildlife Refuge – North Unit 

■ Stone Lakes National Wildlife Refuge – South Unit 

■ Stone Lakes National Wildlife Refuge – Sun River Unit 

■ Twin Cities Road * 

■ Twitchell Island * 

■ Sherman Island  

■ Cosumnes River Preserve West * 

■ Bradford Island 
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■ Lower Roberts Island * 

■ White Pond at New Hope Tract * 

■ Ponds south of Hog Slough (White Slough Wildlife Area) * 

■ Ponds north of State Route 12 

■ Venice Island 

■ Clifton Court Forebay – northern, eastern, and southern perimeters * 

■ Eastern and western perimeter of Prospect Island * 

■ Hood parcels 

■ Stone Lake Road * 

■ River Road * 

■ Herzog Road 

■ Dierson Road 

■ Twin Cities Road northeast * 

■ Staten Island * 

■ Willow Point Road 

■ State Route 4 

■ Sun River, Lambert Road 

■ Bixler Road 

■ Delta Road 

■ Holland Tract 

■ Woodward Island 

No Riparian Brush Rabbits were detected in the CPA during the habitat assessment and trapping 
surveys. Additionally, no Riparian Woodrats or active or historic nests were detected in the CPA during 
the field effort. 

To date, accessible parcels have had marginal habitat conditions and/or isolation constraints or have 
been located in parts of the CPA that have a lower probability of harboring either species. There is a 
higher probability of documenting both species south of State Routes 12 and 4 (mostly in San Joaquin 
County) than in the central and northern parts of the CPA (see Williams 1993, Williams et al. 2005, 
Williams et al. 2008 for occurrence information). Just southeast of the CPA, a dispersed population of 
Riparian Brush Rabbit is present on and adjacent to Stewart Tract. Populations of Riparian Brush Rabbit 
and Riparian Woodrat also are present farther south of the CPA, at Caswell Memorial State Park and on 
the San Joaquin River National Wildlife Refuge, where the CSU Stanislaus (ESRP) and its Federal and 
State partner agencies have initiated a captive propagation and reintroduction program for Riparian Brush 
Rabbit using breeders from the Stewart Tract area. 

2.10.2.2 Limitations and Future Surveys 

Habitat assessment surveys will be continued at locations throughout Sacramento, San Joaquin, Contra 
Costa, Solano, and Yolo counties as parcels become available for surveys. Trapping will be conducted at 
all locations where suitable habitat or sign of target species is found. 

The goal of these and future surveys is to document where both species or either species may have 
established new populations or expanded existing ones beyond the areas of known populations. 
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Because of access limitations in survey areas, especially in the southern end of the CPA, suitable habitat 
identified for Riparian Brush Rabbit and Riparian Woodrat is likely underrepresented. 

2.10.3 References 

USFWS (U.S. Fish and Wildlife Service). 1998. Recovery Plan for Upland Species of the San Joaquin 
Valley, California. Region 1, Portland, Oregon. 

USFWS (U.S. Fish and Wildlife Service). 2007. Species Account: Riparian Brush Rabbit Sylvilagus 
bachmani riparius. Last updated November 13, 2007. Site accessed June 25, 2010. URL = 
http://www.fws.gov/sacramento/es/ animal_spp_acct/riparian_brush_rabbit.pdf. 

USFWS (U.S. Fish and Wildlife Service). 2009. Species Account: Riparian Woodrat (Neotoma fuscipes 
riparia). Site accessed December 31, 2009. URL = http://www.fws.gov/sacramento/es/ 
animal_spp_acct/riparian_woodrat.htm. 

USFWS (U.S. Fish and Wildlife Service). 2010. Draft Habitat Assessment Guidelines and Survey Protocol 
for the Riparian Brush Rabbit and the Riparian Woodrat. Site accessed June 25, 2010. URL = 
http://www.fws.gov/sacramento/es/documents/RBR_RWR_draft_habitat_assessment_&_protocol
%20.pdf. 

Williams, D. F. 1993. Population Censuses of Riparian Brush Rabbits and Riparian Woodrats at Caswell 
Memorial State Park during January 1993. Final Report. California Department of Parks and 
Recreation, Lodi, California. 

Williams, D. F., P. A. Kelly, and L. P. Hamilton. 2002. Controlled Propagation and Reintroduction Plan for 
the Riparian Brush Rabbit (Sylvilagus bachmani riparius). Endangered Species Recovery 
Program. California State University. Stanislaus. Turlock, California. Site accessed February 11, 
2010. URL = http://www.fws.gov/sacramento/es/documents/RBR_Prop_Plan_Final.PDF. 

Williams, D. F., P. A. Kelly, L. P. Hamilton, M. R. Lloyd, E. A. Williams, and J. J. Youngblom. 2008. 
Recovering the Endangered Riparian Brush Rabbit (Sylvilagus bachmani riparius): Reproduction 
and Growth in Confinement and Survival after Translocation. Pages 349–361 in: P. C. Alves, N. 
Ferrand, and K. Hacklander (eds.), Lagomorph Biology: Evolution, Ecology, and Conservation. 
Springer-Verlag, Berlin, Germany. 

Williams, D. F., M. R. Lloyd, L. P. Hamilton, E. Vincent-Williams, J. J. Youngblom, K. Gilardi, and P. A. 
Kelly. 2005. Controlled Propagation and Translocation of Riparian Brush Rabbits: Annual Report 
for 2003. Endangered Species Recovery Program, California State University, Turlock, California 

http://www.fws.gov/sacramento/es/animal_spp_acct/riparian_brush_rabbit.pdf


2009 Biological Surveys Chapter 2 

Page 2-60 2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report 
December 2011  

This page intentionally left blank. 



Chapter 3 2009 Other Environmental Surveys 

2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report Page 3-1 
 December 2011 

CHAPTER 3:  2009 OTHER ENVIRONMENTAL SURVEYS 

3.1 CULTURAL RESOURCES 

3.1.1 Methods 

3.1.1.1 Literature and Records Search Methods 

Records of previous cultural resource study areas and previously recorded cultural resources that are 
maintained at the North Central Information Center, Central California Information Center, and the 
Northwest Information Center of the California Historical Resources Information System (CHRIS) were 
reviewed by the information centers for the CPA. In addition to reviewing those records, the information 
centers also consulted the following inventories: the National Register of Historic Places (NRHP) (2009), 
the California Register of Historical Resources (CRHR) (2004), the Office of Historic Preservation Historic 
Property Directory (2005), the California Inventory of Historic Resources (1976), the California State 
Historical Landmarks (1996), the California Points of Historical Interest (1992), the California Department 
of Transportation Bridge Inventory (1987, 2000), historic U.S. Geological Survey topographic maps, and 
General Land Office plats. 

Records searches conducted through the CHRIS have demonstrated that a wide variety of prehistoric 
and historic-era sites, features, and artifacts have been documented in the CPA. For purposes of the 
records search, the review area was defined as the area within a distance ranging from approximately 
1,000 feet to approximately 5,000 feet from the known location of facilities that may be implemented as 
part of the BDCP. 

3.1.1.2 Native American Consultation 

The Native American Heritage Commission (NAHC) was contacted on May 21, 2009, for information 
about the location of known heritage or sacred sites in the CPA. The California Valley Miwok Tribe, the 
Cortina Band of Indians, the Ione Band of Miwok Indians, the North Valley Yokuts Tribe, the Rumsey 
Indian Rancheria of Wintun, the Shingle Springs Band of Miwok Indians, the Ohlone Indian Tribe, the 
United Auburn Indian Community of the Auburn Rancheria, the Wilton Rancheria, and other 
knowledgeable individuals also were contacted on June 15 and 22, 2009, for any information they might 
have on the CPA. 

3.1.1.3 Field Survey Methods 

For the 2009 survey season, field investigations were limited to include condition assessments that 
involved ground-truthing of previously recorded or known cultural resources sites. Using cursory surveys, 
archaeologists attempted to verify the accuracy of site records and site locations, as well as the presence 
or absence of artifacts or human remains. These types of visits included, but were not limited to, single-
day field inspections. Photographs and GPS location readings were taken for archaeological, 
architectural, and historic resources. Most known cultural resources are listed as prehistoric 
archaeological sites (i.e., primarily burial mounds and/or habitation sites, along with lithic scatters and 
baked clay deposits). Numerous historic-era resources, such as architectural and engineering features, 
also exist throughout the CPA. 
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3.1.2 Results and Discussion 

3.1.2.1 Literature and Records Search Results 

The literature and records search identified approximately 300 cultural resources in the CPA. These 
cultural resources include early Native American burial, habitation, and mound sites; Gold Rush-era 
residences; an 1850s-era shipwreck; ranches; agricultural work camps and landscapes; railroads; water 
conveyance systems; levees; and bridges. 

The literature search results indicated that some of the cultural resources identified in the CPA have been 
evaluated for eligibility for listing in the NRHP and/or the CRHR. Several are already listed in one or both 
registers, but the vast majority of the cultural resources in the CPA remain unevaluated. Of those 
unevaluated resources, some, such as isolated artifacts or features, can be summarily dismissed from 
potential register eligibility because of their lack of physical integrity and status as isolated resources 
separated from any physical association with or documented relationship to historically important persons 
or events. 

With few exceptions, research up until the 1970s and 1980s focused almost entirely on prehistoric sites. 
As a result, dozens of habitation, burial, and mound sites were identified in, and in the vicinity of, the 
CPA. In general, many of the sites recorded from the early 20th century to the mid-20th century have not 
been revisited by archaeologists since, or they were identified only after having been partially destroyed. 
This has been the case regarding numerous mound sites (habitation and/or burial) that were noted as 
having been leveled by agricultural activities when they were initially documented. Despite often 
considerable historic-era impacts on such sites, significant archaeological deposits and undisturbed 
human remains can remain in subsurface contexts. Consequently, until demonstrated otherwise, or if a 
preponderance of evidence indicates such locations have been completely destroyed, these resources 
need to be considered potentially eligible for listing in the NRHP and/or the CRHR. 

It is important to note that the results of the CHRIS records searches reflect only available information on 
already-documented cultural resources. The vast majority of the CPA has never been subjected to 
intensive archaeological inventory. As a result, numerous presently unrecorded cultural resources almost 
certainly exist in the CPA. In addition, most archaeological surveys in California consist of surface 
pedestrian inventories that typically cannot provide detailed information on the potential existence of 
subsurface resources—even in areas where ground surface visibility is good, such as freshly plowed 
agricultural fields. Recent experience on the Natomas Levee Improvement Project (NLIP) immediately 
north of Sacramento has demonstrated that numerous important prehistoric sites exist in subsurface 
contexts. In most cases, these sites were identified in areas that had been subjected to conventional 
pedestrian survey techniques. However, systematic shovel-test surveys conducted for the NLIP 
demonstrated that CHRIS records searches and visual surveys provide incomplete data on the potential 
for projects to affect potentially significant (according to the NRHP or CRHR) prehistoric resources in 
particular. 

3.1.2.2 Native American Consultation Results 

The sacred lands search conducted by the NAHC on June 5, 2009, did not identify the presence of any 
known heritage or sacred sites. The individuals and organizations identified as knowledgeable persons by 
the NAHC were contacted by letter on June 15 and 22, 2009, to solicit their comments and concerns 
regarding the project. Phoebe Bender, cultural resources information specialist for the Rumsey Indian 
Rancheria, responded with a letter dated August 19, 2009. Ms. Bender’s letter stated that, based on the 
information provided, the Rumsey Band of Wintun Indians of California would not be submitting 
comments for this particular project (Bender pers. comm. 2009). David C. Jones, Wintun Environmental 
Protection Agency executive director of the Cortina Indian Rancheria (CIR), responded in an e-mail dated 
September 4, 2009 (Jones pers. comm. 2009). Mr. Jones’s e-mail stated that the Cortina Band of Indians 
was not aware of any cultural sites in the CPA and therefore did not have any objections or concerns 
about the BDCP project at this time. Mr. Jones asked that CIR be advised of any cultural material or 
resources found and their disposition. No additional comments have been received to date. 
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3.1.2.3 Field Survey Results 

Cursory cultural resources surveys were conducted over 6 days (May 19–21, September 21, October 27, 
and December 7, 2009) by DWR archaeologists, with support from consultant staff. During the course of 
the fieldwork, two to four archaeologists participated in the survey efforts. Where the surface was visible, 
primarily at roads, shorelines, and rodent burrows, cursory surveys were completed to help identify and 
locate any previously recorded cultural resources. Attempts were made to re-locate and revisit 21 
previously recorded prehistoric archaeological sites on accessible parcels in the CPA. All the previously 
recorded sites are listed as burial mounds/habitation sites, except for a few identified as baked clay 
deposits and artifact scatters. Two were multicomponent historic/prehistoric sites that included both 
homesteads and burial mounds/villages. Almost all site locations were difficult to identify because they 
were obscured by vegetation; others were either in active or in fallow agricultural fields. Some sites could 
not be re-located because of access issues or dense vegetation. Years of intensive agricultural use and 
abandonment appear to have caused previously visible cultural artifacts to settle below the ground 
surface. 

Surveys of the 21 sites were conducted by accessing available land parcels. The locations of two 
previously recorded cultural resources were verified based on the presence of surface artifacts. An 
additional 19 sites were located based on site records and maps, but they were not visible on the ground 
surface. It is assumed that many of these 16 previously recorded archeological sites with no visible 
surface artifact scatters are, or may be, buried. Alternatively, the recorded locations of the sites, which 
were plotted before the advent of GPS, may be inaccurate. Furthermore, a reconnaissance survey was 
conducted by boat of three sites situated on small land-locked islands; dense shore vegetation prevented 
access to the islands and verification of the site locations. 

If ground disturbances occur in or close to any previously recorded archaeological site, it is recommended 
that exploratory excavations, such as plowing, trenching, or surface scraping, be conducted. These 
recommendations are made to verify the location of these resources and to re-locate the resources that 
are believed to be buried. 

3.1.2.4 Conclusions 

Although the cultural resources survey did not directly reveal all previously recorded resources on 
accessible parcels, it did provide insight about the issues to be faced if the ground is disturbed by project 
construction. Cultural field surveys helped assess how to most effectively search for archaeological sites 
during surveys and data recovery activities. Ground-truthing of previously recorded site locations helped 
to determine whether sites were present in some form (e.g., a leveled mound in a cornfield or mitigation 
area) or whether they had likely been destroyed by construction of infrastructure or development. The 
potential of some sites to be buried has been noted, even though no surface evidence remained. 

3.1.3 References 

Bender, P. 2009. Cultural Resources Information Specialist, Rumsey Band of Wintun Indians, Brooks, 
California. Letter to J. Offermann, Senior Environmental Planner, California Department of Water 
Resources, West Sacramento, California. August 19, 2009. 

Jones, D. 2009. Executive Director, Wintun Environmental Protection Agency, Williams, California. E-mail 
to J. Offermann, Senior Environmental Planner, California Department of Water Resources, West 
Sacramento, California. September 4, 2009. 

3.2 RECREATION 

The Delta is a popular recreational area, particularly for boating and fishing. The California Department of 
Boating and Waterways (CDBW) estimated that more than 2.1 million boating trips took place in the Delta 
in 2000 (CDBW 2003). The California Department of Parks and Recreation (CDPR) has identified 
portions of the north and east Delta as among the most popular areas for fishing from a boat (CDPR 
1997). In addition, commercial boating facilities exist throughout the Delta. Several of the waterways are 
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important boating thoroughfares in the north and east Delta because they provide convenient east-west–
connecting routes between the North and South Forks of the Mokelumne River and between the San 
Joaquin River and other nearby Delta waterways. 

3.2.1 Methods 

The boat traffic study was undertaken to collect boat use data in the Delta during the summer recreation 
season, for the purpose of establishing a baseline for determining effects on boat passage and/or boat 
traffic from implementation of the Bay Delta Conservation Plan.  

3.2.1.1 Survey Description 

Limited boat traffic data are available for the Delta, and no data are available for several waterways being 
considered as water conveyance components of the BDCP. Therefore, no baseline data are available to 
support analysis of potential impacts of proposed facilities on boating movement. A boat traffic study was 
identified as necessary to characterize boat traffic, including traffic volume and boat sizes/types, in the 
waterways.  

The goal of the limited boat traffic study was to collect boat use data in the Delta to begin to establish a 
baseline for determining effects on boat passage and/or boat traffic for the BDCP EIR/EIS. 

3.2.1.1.1 Documentation of Results 

Data recorded included boat type, time of observation, direction of travel, behavior/activity, and notations 
regarding uncommon boat types (recorded as “other”) and other potentially useful details about boats 
observed and their activity. To assist in identifying the types of boats corresponding to the categories 
used on the data collection form (also included in Appendix 1.5A), observers were provided with a 
photographic guide and boat type reference photo sheets (Appendix 3.3A). Photographs representative of 
observed boating activity were taken at each observation location (Appendix 3.3B). 

Observers also made notes of boats that had already been recorded earlier that day. Notes were 
recorded for each pass if the boat had left the observation area for at least half an hour, with an 
assumption made that those boats had probably left the specific waterway before returning and thus 
could be affected by a barrier both when leaving and returning to the waterway being observed. Boats 
that crossed back and forth in a short period were not counted after the first pass, even if they had 
traveled out of sight of the observer, with an assumption made that they had not left the specific 
waterway. Likewise, boats that anchored or beached near the observation point were recorded only 
once.The hourly and total counts per boat type were compiled from data collection forms for each 
observation and entered into spreadsheets for compilation, review, and development of descriptive 
statistics on boat traffic. 

3.2.1.2 Team Composition 

One- and two-person teams, consisting of staff members with previous experience conducting boat traffic 
studies, were used for surveying efforts at each of the six observation locations. 

3.2.1.3 Survey Timing 

Boat traffic observations were conducted between August 28, 2009, and September 7, 2009 (including 
the Labor Day holiday weekend), at a total of six locations by DHCCP staff members. DWR staff 
members assisted at two of these locations. On each sample day, boat traffic data were collected for a 
total of 8 hours during two 4-hour observation periods: 8 a.m. to 12 noon and 1 p.m. to 5 p.m. These 
observation periods allowed boat traffic to be observed during the flood and ebb tides. 

On each sample day, two-person observation teams recorded boat traffic observation data on data forms 
(Appendix 1.5A). Data collection procedures were pretested and verified by the recreation survey field 



Chapter 3 2009 Other Environmental Surveys 

2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report Page 3-5 
 December 2011 

team leader at all locations before the start of data collection. Observers used binoculars for observations 
when needed. 

3.2.1.4 Survey Sites 

As part of the Through-Delta Conveyance Option, up to five operable barriers located north of the San 
Joaquin River could be installed and periodically closed to control water movement and water quality. 
These potential barriers could be operated under a range of operational scenarios. The boat traffic 
studies were restricted to the locations of these select barriers because their potential effects on boat 
passage and/or boat traffic could vary depending on operations. 

The specific barrier locations are: 

■ Snodgrass Slough (just south of the Delta Cross Channel, near Walnut Grove) 

■ North Fork Mokelumne River (just west of the confluence with South Fork Mokelumne River) 

■ South Fork Mokelumne River (just west of the confluence with Little Potato Slough, near 
Terminous) 

■ Potato Slough (just west of the confluence with Little Potato Slough) 

■ Little Connection Slough (just north of the confluence with San Joaquin River) 

Observations also were made at a proposed operable barrier site on Threemile Slough, from Brannan 
Island State Recreation Area, to facilitate comparison to previous boat traffic studies performed there in 
2008 as part of the Franks Tract Project. 

3.2.1.4.1 Observation Locations 

Potential boat traffic observation locations found in the vicinity of the potential operable barriers sites were 
assessed based on their view of the waterway and accessibility. Observation locations on levees in the 
vicinity of the Snodgrass Slough, South Fork Mokelumne River, and Little Connection Slough potential 
barriers were selected. Two of these locations were within the boundaries of commercial marinas, which 
granted permission for the observations to be conducted. The third location was along a public county 
road at an informal recreation site commonly used by shoreline anglers. Each land-based observation 
location enabled observation of boating activity traveling in both directions passing the site of the 
proposed operable barrier. No land access was available in the vicinity of the North Fork Mokelumne 
River and Potato Slough proposed barrier sites; therefore, the observations at those sites were conducted 
from a boat. 

Table 3.2-1 presents a summary of observation method and location and identifies the survey date for 
each site. 

Table 3.2-1. Labor Day Boat Traffic Study Overview 

Observatio
n Method 

Waterway with a Proposed 
Operable Gate Location Observation Location Survey Date 

Land Based 

Threemile Slougha Brannan Island State Recreation Area August 29, 2009 

Snodgrass Slough Walnut Grove Marina September 5, 
2009 

South Fork Mokelumne River Terminous/Tower Marina September 6, 
2009 

Little Connection Slough Within the County Right-of-Way in Vicinity of 
Proposed Gate Location 

September 7, 
2009 

Boat Based 

North Fork Mokelumne River Vicinity of North Fork Mokelumne River on 
South Side of Deadhorse Island 

September 6, 
2009 

Potato Slough 
Vicinity of Potato Slough at Junction with Little 

Potato Slough 
September 7, 

2009 
a The Threemile Slough location was added at the request of DWR to allow comparison of boat traffic with a previous study. 

Source: Data compiled by DHCCP in 2009 
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3.2.2 Results and Discussion 

This section of the report summarizes the total amounts of boat traffic for each observation period/site 
and is followed by a summary of hourly count data. Boat traffic characteristics are provided, including 
boat types, direction of travel, and observations of the apparent influence of Tower Park Marina on boat 
traffic at the South Fork Mokelumne River site. 

3.2.2.1 Survey Results 

3.2.2.1.1 Boat Traffic Levels 

The number of boats observed at each of the five sites for each respective observation day ranged from 
69 to 340 boats (Table 3.2-2). 

Table 3.2-2. Labor Day Boat Traffic Study Results Summary 

Observation 
Date Day of Week Location Observation Perioda Total Boat Count 

August 29 Saturday Threemile Sloughb 9 a.m. to 5:45 p.m. 372 

September 5 Saturday Snodgrass Slough 8 a.m. to 5 p.m. 123 

September 6 Sunday 
North Fork Mokelumne 

River 
10 a.m. to 5 p.m. 78 

September 6 Sunday 
South Fork Mokelumne 

River 
8 a.m. to 5 p.m. 340 

September 7 Monday (holiday) Potato Slough 9:30 a.m. to 5 p.m. 69 

September 7 Monday (holiday) Little Connection Slough 8 a.m. to 5 p.m. 132 

a Each observation day was planned to consist of 8 hours of observation, with two 4-hour observation periods (8 a.m. to 12 noon 
and 1 p.m. to 5 p.m.) divided by a 1-hour break period. The start of observation at the North Fork Mokelumne River and Potato 
Slough sites was delayed 1.5 to 2.0 hours because of rental boat logistical problems.  

b The Threemile Slough location was added at the request of DWR to allow comparison of boat traffic with a previous study.  

Source: Data compiled by DHCCP in 2009 

For photographs of boat traffic and the various types of boats observed at several of the observation 
locations, see Appendix 3.3B. 

3.2.2.1.2 Hourly Boat Traffic Patterns 

Examination of boat traffic data reveals the hourly pattern of boating activity. As shown on Figure 3.2-1, 
boat traffic was consistently low during the first three morning hours, with as few as 1 and no more than 
16 boats observed per hour at any site. Traffic increased considerably during the late morning and early 
afternoon hours, particularly at the South Fork Mokelumne River site, when from 71 to 83 boats were 
observed per hour. Boat traffic generally remained fairly high through the 4 p.m. hour, although the level 
of traffic appeared to taper off at each site during that final hour of observation. 

3.2.2.1.3 Composition of Boat Traffic by Boat Type and Nonrecreational Traffic 

The boat traffic observed was dominated by two broad types of smaller boats: runabouts and small 
fishing boats (Table 3.2-3). Together, those two types of boats made up 60–80 percent of all boat traffic 
observed at each site. (The percentage was slightly lower at Potato Slough, where cabin cruisers were 
more common.) Although there is considerable variation within these types of craft, in general, they are all 
open boats roughly 18–22 feet long. 

The category of runabouts includes boats commonly referred to as ski boats, wakeboard boats, and fish-
and-ski boats. Likewise, small fishing boats include boats commonly referred to as bass boats, johnboats, 
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and several other specialized types, all of similar size. A third type of small boat, formally known as 
personal watercraft (PWC), but commonly referred to as jet-skis, was the next most common type of 
vessel observed, accounting for 6–12 percent of traffic at all sites except North Fork Mokelumne River 
(where none were observed). All together, these three types of small boats made up approximately 80 
percent of observed boat traffic. 

Two types of larger boats, cabin cruisers and pontoon boats, made up most of the remainder of the 
observed traffic. There is also considerable variation within these two boat types, but in general, these are 
boats 25–35 feet long, with some form of enclosed cabin (cabin cruisers) or overhead cover (pontoon). 

Boats categorized as “other types” included a variety of larger boats, such as sailboats, off-shore boats, 
and houseboats. The larger cabin cruisers, houseboats, off-shore boats, and sailboats often exceeded 
35 feet in length. The “other types” category also included nonrecreational boats, which generally totaled 
no more than 5–10 boats during any observation day, and patrol and other boats used by resource 
management and law enforcement agencies. In total, the “other types” category made up less than 
10 percent of the boats observed each count day. For photographs of the different types of boats 
observed, see Appendix 3.3B. 

Table 3.2-3. Boat Types Observed 

Observation 
Site/Dates 

Total Boats 
Observed 

Number of Boats Observed by Type (8 Hours of Observation) 

Runabout 
Fishing 
(Small) 

PWC/ 
Jet Ski Pontoon 

Cabin 
Cruiser 

Other  
Typesa 

Threemile Slough 
(August 29, 2009) 

372 168 74 66 5 15 44 

Snodgrass Slough 
(September 5, 2009) 

123 75 10 7 4 10 17 

North Fork Mokelumne 
River (September 6, 2009) 

78 53 10 0 1 3 11 

South Fork Mokelumne 
River (September 6, 2009) 

340 195 32 40 9 32 32 

Potato Slough 
(September 7, 2009) 

69 25 13 7 0 16 8 

Little Connection Slough 
(September 7, 2009) 

132 43 37 13 1 20 18 

a “Other types” primarily consisted of larger recreational boats, such as offshore powerboats, sailboats, and houseboats. The 
category also includes nonrecreational boats (e.g., Coast Guard and sheriff’s patrol boats, State and Federal agency–owned 
boats). 

Source: Data compiled by DHCCP in 2009 

3.2.2.1.4 Boat Traffic Direction of Travel and Activity 

The direction of boat traffic observed on Little Connection Slough was evenly divided between boats 
traveling north and boats traveling south. On Snodgrass Slough, more than 60 percent of the traffic was 
moving north (toward the Delta Cross Channel and Delta Meadows). On Potato Slough, approximately 
75 percent of the traffic was moving north (toward popular boat gathering areas up the slough). The 
direction of travel of boat traffic observed at the North Fork and South Fork Mokelumne River sites was 
evenly divided between boats traveling east and boats traveling west. A small percentage of boats were 
not categorized as traveling in one direction or the other because they remained stationary in the slough, 
remained on shore, or repeatedly traveled back and forth in the observation area (Table 3.2-4). 

The observations indicate that well over 90 percent of the traffic observed on this survey weekend was 
using the rivers and sloughs for cruising and/or as a route to some destination rather than for other types 
of on-site recreation in the river or slough itself (e.g., fishing, waterskiing, swimming). A small number of 
boats anchored or beached near the observation points and some boats, commonly originating at Tower 
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Park Marina (particularly PWCs), remained in the area. A small number of fishing boats were also 
observed trolling (pulling a fishing lure or bait at slow speeds behind a boat) in the rivers and sloughs. 

Table 3.2-4. Direction of Travel of Boat Traffic 

Observation Site/Date 

General 
Orientation of 

Waterway 

Northbound/  
Eastbound  

(%) 

Southbound/ 
Westbound  

(%) 
Neither/Botha 

(%) 

Threemile Slough 
(August 29, 2009) 

North-South 49 41 10 

Snodgrass Slough 
(September 5, 2009) 

North-South 58 42 0 

North Fork Mokelumne River 
(September 6, 2009) 

East-West 54 45 1 

South Fork Mokelumne River 
(September 6, 2009) 

East-West 52 45 3 

Potato Slough 
(September 7, 2009) 

North-South 64 36 0 

Little Connection Slough 
(September 7, 2009) 

North-South 48 48 3 

a Traffic stationary in waterway (e.g., fishing in area) or moving north-south and east-west (e.g., personal watercraft operating in 
area). 

Source: Data compiled by DHCCP in 2009 

3.2.2.1.5 Influence of Tower Park Marina Facilities on South Fork Mokelumne River 
Boat Traffic 

The presence of Tower Park Marina, which supports several hundred long-term boat berths, a launch 
ramp, and boat rental and fuel services on the nearby South Fork Mokelumne River, was confirmed by 
the observations to have a strong influence on boater use and behavior. To the extent that it was possible 
to observe the origin or destination of the boats, traffic coming to or departing from the marina made up 
approximately 78 percent of traffic on the South Fork Mokelumne River. The other portion of traffic 
remained on the South Fork Mokelumne River and did not approach the marina. 

It should be noted that the observation of marina-related traffic was limited primarily to boats coming to 
and going from the guest docks, the fuel dock, and a portion of the long-term berths located just south of 
the confluence of Little Potato Slough and the South Fork Mokelumne River. Because most of the long-
term berths were not visible from the observation point, boats that left a berth and traveled north would 
have passed the observation point but may not have been recorded as having originated at the marina. 

3.2.2.1.6 Summary of Boat Traffic 

The following points summarize boat traffic on the five waterways observed during the Labor Day 2009 
weekend: 

■ Traffic volume was modest, even at peak-use times, at all but the South Fork Mokelumne River 
site, with hourly traffic rarely exceeding 20–25 boats. In comparison, the South Fork Mokelumne 
River had from 70 to 83 boats per hour passing during midday peak-use hours (1–4 p.m.). 

■ The boat types making up the boat traffic on the waterways are diverse, but approximately 
80 percent of the traffic during the observation period was composed of small boats (runabouts, 
ski boats, bass boats, and other small fishing boats), generally 18–22 feet long, and PWC. Most 
of the remainder of the watercraft was composed of a variety of larger boats, ranging from 25 to 
35 feet long or larger (primarily cabin cruisers, pontoon boats, larger fishing boats, and 
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houseboats). Commercial boats (e.g., tour boats, guided fishing boats) and nonrecreational boats 
(patrol boats) made up a relatively small proportion of the boat traffic. 

■ Traffic movement on the waterways was roughly equal in each direction, except at Snodgrass 
Slough and Potato Slough, where most of the boats traveled in one direction toward nearby 
boater attractions. 

■ Nearly all the boating activity on the waterways was related to boaters passing through the slough 
or river rather than boaters using the slough or river for recreation. Some fishing and PWC use 
were focused on the sloughs and river. 

■ At least 78 percent of the traffic on the South Fork Mokelumne River in the vicinity of the 
observation area was associated with Tower Park Marina. 

3.2.3 References 

CDBW (California Department of Boating and Waterways). 2003. Sacramento-San Joaquin Delta Boating 
Needs Assessment 2000–2020. Sacramento, California. 

CDPR (California Department of Parks and Recreation). 1997. Sacramento-San Joaquin Delta 
Recreation Survey. Sacramento, California. 
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CHAPTER 4:  2010 BIOLOGICAL SURVEYS 

4.1 INTRODUCTION 

In 2010, biological surveys were conducted in the CPA to supplement data collected in 2009. Surveys 
were conducted on a limited number of parcels with suitable habitat where a temporary entry permit was 
obtained after the 2009 surveys were initiated or where supplementary information was sought. Plant 
surveys in seasonal wetland habitats and vernal pools were conducted at some sites in 2010 where 
surveys were conducted in 2009 because rainfall occurred later in the season in 2010 than in 2009, and 
more occurrences of annual plants were expected. Early season bird surveys for Black Rails were 
conducted in 2010 because surveys in 2009 had started too late in the season and were deemed 
insufficient. 

In this chapter, 2010 biological survey results are summarized. In general, the same survey protocols 
used in 2009 were used in 2010. In some cases, minor adjustments were made to the survey protocols, 
and only those methods are reported here.  

4.2 PLANTS 

4.2.1 Methods 

4.2.1.1 Target Species 

In the course of conducting surveys, a species of Atriplex was found near Clifton Court Forebay that was 
keyed out in the Jepson Manual to Atriplex vallicola. Upon consulting the Jepson Flora Project: Public 
Review, DWR found that the updated description places the taxon as a variety of A. coronata, rather than 
as a separate species and enlarges the range to include the entire San Joaquin Valley. Because A. 
vallicola is currently evaluated as a CRPR 1B species, it is reasonable to presume that the newly 
renamed A. coronata var. vallicola will have the same designation. Thus, Lost Hills Crownscale (Atriplex 
coronata var. vallicola) was added to the target plant list for the 2010 survey season.  

4.2.1.2 Survey Description 

The botanical surveys conducted in 2010 were intended to locate occurrences of special-status plants in 
the following areas: 

■ Publicly accessible waterways in areas beyond the BDCP CPA that were added because 
additional engineering detail for the Separate Corridors Option (i.e.; previously titled “Through 
Delta”) was provided. No additional parcel requests for land access were initiated as these 
surveys were limited to the public waterways. 

■ Parcels with access acquired after the conclusion of the 2009 surveys. 

■ Habitats that were expected to show differences in vegetation composition in response to the 
increased rainfall in the 2009/2010 rainy season compared to the previous year, such as 
grasslands and vernal pool complexes.  

The rainfall for the 2008/2009 rainy season was 15.1 inches in Davis, California (a station located close to 
the Delta with a long period of record), which was 2.3 inches below average. The rainfall in the 2009/2010 
rainy season was 16.6 inches, which was 0.8 inch below average (CIMIS 2010). This difference in 
precipitation was expected to result in a greater probability of emergence and survival of annual 
grassland and vernal pool species in 2010 than in 2009.  
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4.2.1.3 Survey Timing 

Surveys for the 2010 season began on March 1, 2010, and ended on July 8, 2010.  

4.2.2 Results and Discussion 

4.2.2.1 Survey Results 

Of the 65 target plant species, 12 species were found during the 2010 surveys. The survey findings for 
each species, along with their State status (if applicable) or CRPR status, are presented below. None of 
the observed species is listed by the federal government. Three target species were observed in 2010 
that were not found in 2009: Alkali Milk-Vetch, Little Mousetail, and Lost Hills Crownscale. In this report, 
an “occurrence” is defined as a point, line, or polygon where a GPS point or points were recorded to 
locate a target species. 

4.2.2.1.1 Alkali Milk-Vetch 

Six occurrences of Alkali Milk-Vetch (CRPR 1B) were found during the 2010 surveys. Occurrences 
ranged from 1 to 40 individuals in alkali seasonal wetland/grassland with disturbed vernal pools west of 
Clifton Court Forebay. Associated species included Mediterranean Barley, Italian Ryegrass, Common 
Peppergrass, California Goldfields, Spikeweed, and Alkali Heath. This plant was not found during the 
2009 surveys. 

4.2.2.1.2 Bristly Sedge 

Only one Bristly Sedge (CRPR 2) occurrence (approximately 17 plants) was found during 2010 surveys. 
Plants were found in nontidal freshwater marsh adjacent to agricultural fields along Snodgrass Slough 
north of Twin Cities Road. Associated species included Rough Cocklebur, Water Smartweed, and Bur 
Marigold. 

4.2.2.1.3 Delta Tule Pea 

One occurrence consisting of one individual Delta Tule Pea (CRPR 1B) plant was found in tidal marsh on 
the southwest portion of Webb Tract during 2010 surveys. Associated species included Cattail species, 
Common Streamside Monkeyflower, Bog Rush, Dallis Grass, Santa Barbara Sedge, and Hedge 
Bindweed. 

4.2.2.1.4 Dwarf Downingia 

Eight occurrences of Dwarf Downingia (CRPR 2) were found this year. All were located in grassland with 
disturbed vernal pool habitat on grazed lands managed by the Stone Lakes National Wildlife Refuge 
(NWR). The number of individuals recorded at each occurrence ranged from 1 to 300. The significant 
increase in the abundance of Dwarf Downingia in this area is likely attributable to the increased rainfall 
during the winter of 2009/2010. Dwarf Downingia was found growing with Small Stipitate Popcornflower, 
Rayless Goldfields, Legenere, Water-Starwort, Vernal Buttercup, Prickle-fruited Buttercup, Purslane 
Speedwell, California Goldfields, Dwarf Woolly-Heads, Curly Dock, Pale Spikerush, and Water 
Pygmyweed. Waxy Manna-Grass was also found at the location of one occurrence and may pose a 
threat to this population.  

4.2.2.1.5 Heckard’s Pepper-Grass 

Three occurrences of Heckard’s Pepper-Grass (CRPR 1B) were found during 2010 surveys. All were 
found in grassland with disturbed vernal pools on grazed lands managed by Stone Lakes NWR, and 
populations ranged from 75 to 500 individuals. Heckard’s Pepper-Grass was found growing with Mouse-
Ear Chickweed, Small Stipitate Popcornflower, Great Valley Gumplant, Spikeweed, Dwarf Pepper-Grass, 
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Annual Bluegrass, Tiny Mousetail, Redstem Filaree, Curly Dock, Pineapple Weed, Pale Spikerush, and 
Italian Ryegrass. 

4.2.2.1.6 Legenere 

Eighteen occurrences of Legenere (CRPR 1B) were found during 2010 surveys. Numbers ranged from 1 
to more than 1,000 individuals at each occurrence. All were found in grassland or grassland with 
disturbed vernal pools on grazed lands managed by Stone Lakes NWR. The dramatic increase in the 
abundance of Legenere plants this year was likely attributable to the significant increase in rainfall during 
the winter of 2009/2010. Legenere was found with Water-Starwort, Small Stipitate Popcornflower, 
Rayless Goldfields, Curly Dock, Vernal Buttercup, Pale Spikerush, Pacific Foxtail, and Common Frog-
Fruit. 

4.2.2.1.7 Little Mousetail 

Two occurrences of Little Mousetail (CRPR 3) found during 2010 surveys were confirmed to be the rare 
subspecies. These occurrences consisted of 200–1,000 individuals. Three other occurrences were 
unconfirmed because they were detected before they were fully fruiting and identification was unclear. All 
of these were located in the vicinity of Clifton Court Forebay in grassland with disturbed vernal pool 
habitat. Little Mousetail occurred in mixed populations of the target subspecies apus with subspecies 
minimus. Other associated species were Small Stipitate Popcornflower and Alkali Peppergrass. This plant 
was not found during the 2009 surveys. 

4.2.2.1.8 Lost Hills Crownscale 

Seven occurrences of Lost Hills Crownscale (CRPR 1B) were found during 2010 surveys. All were 
located in the vicinity of Clifton Court Forebay in disturbed ruderal grassland and numbers ranged from 20 
to 250 plants per occurrence. Lost Hills Crownscale was found growing with Valley Saltbush, Spikeweed, 
Alkali Heath, Soft Chess, and a Chenopodium species. This plant was not found during the 2009 surveys. 

4.2.2.1.9 Mason’s Lilaeopsis 

Nineteen occurrences of Mason’s Lilaeopsis (California Rare, CRPR 1B) were found during 2010 
surveys. Mason’s Lilaeopsis was found in tidal freshwater emergent wetlands on the waterways between 
Webb Tract and Woodward Island, the south shore of Bacon Island, and the southeast corner of Fabian 
Tract on Old River. Associated species included Hardstem Bulrush, Water Iris, Marshpepper, Giant Reed, 
Whorled Marshpennywort, Nutsedge, Iris-leaved Rush, California Buttonbush, Red Willow, Bur Marigold, 
Alkali Weed, Fiber Optic Grass, Water Pygmyweed, Himalayan Blackberry, Common Reed, Sneezeweed, 
California Aster, Santa Barbara Sedge, Bog Rush, Common Streamside Monkeyflower, Dallis Grass, and 
Hedge Bindweed. 

4.2.2.1.10 Saline Clover 

Saline clover (CRPR 1B) was found at 21 locations during 2010 surveys. All of these occurrences were in 
grassland with disturbed vernal pool habitat on grazed lands managed by Stone Lakes NWR and ranged 
from 2 to 2,000 individuals. Associated species included Dwarf Downingia, Small Stipitate Popcornflower, 
Curly Dock, Pale Spikerush, Rayless Goldfields, Soft Chess, Italian Ryegrass, Vernal Buttercup, Annual 
Hairgrass, Whitetip Clover, Bicolored Lupine, Mediterranean Barley, Balloon Sack Clover, Dwarf Sack 
Clover, Truncate Sack Clover, Slender fescue, Baltic Rush, Whitestem Filaree, Clustered Field Sedge, 
California Goldfields, Mayweed, and Pacific Foxtail. 

4.2.2.1.11 Sanford’s Arrowhead 

Seven occurrences of Sanford’s Arrowhead (CRPR 1B) were found during the 2010 surveys. These 
occurrences were located on tidal freshwater emergent habitat on Georgiana Slough near Walnut Grove, 
east of Interstate 5 on a waterway north of New Hope Tract, and on the South Mokelumne River near 
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Canal Ranch. Populations ranged from 2 individual plants to 100 at each occurrence. Plants associated 
with Sanford’s Arrowhead included Hardstem Bulrush, Eurasian Milfoil, and Floating Water Primrose. 

4.2.2.1.12 Woolly Rose-Mallow 

Twelve occurrences of Woolly Rose-Mallow (CRPR 1B) were found during 2010 surveys. These 
occurrences were found in riparian scrub and tidal emergent wetland along waterways north of New Hope 
Tract, on Woodward Canal south of Bacon Island, and on Middle River north of Union Island. These 
occurrences ranged from 1 to 5 individuals and were found with associated species such as Hardstem 
Bulrush, Narrow-leaf Cattail, Manyflower Marshpennywort, Water Iris, willow species, Box Elder, Floating 
Water Primrose, Willow-leaf Lettuce, Wild Radish, Black Mustard, Nutsedge, Himalayan Blackberry, 
California Bulrush, Common Streamside Monkeyflower, Twinberry, Bog Rush, Iris-leaved Rush, Hedge 
Bindweed, Valley Oak, and California Grape.  

4.2.3 References 

CIMIS (California Irrigation Management Information System). 2010. Monthly Precipitation Data for Water 
Year 2009 and 2010 for Davis, California. URL = http://wwwcimis.water.ca.gov/cimis/data.jsp. 

4.3 VALLEY ELDERBERRY LONGHORN BEETLE 

4.3.1 Methods 

Visual surveys for the elderberry shrub, the host plant of the Valley Elderberry Longhorn Beetle, were 
conducted using the same methods as were used in the 2009 field surveys (Section 2.3.1). The 
elderberry shrub surveys were again conducted as incidental to the special-status plant surveys. 

4.3.2 Survey Results 

Twenty-four occurrences (62 individuals) of elderberry were found during 2010 surveys. Significant 
populations were found on the Mokelumne River north of New Hope and on the San Joaquin River near 
its confluence with Old River. Populations ranged from 1 to 10 shrubs per occurrence. 

4.4 VERNAL POOL INVERTEBRATES 

4.4.1 Methods 

4.4.1.1 Survey Description 

Methods for 2010 surveys were the same as those for 2009 Phase 1 Branchiopod Sampling, except that 
water quality sampling was added in 2010. Water quality data were collected on one or more dates in 
some of the survey areas. Water quality sampling was conducted opportunistically, when budget and 
schedule allowed. Water quality data collected included alkalinity, pH, electrical conductivity (EC), total 
dissolved solids (TDS), and dissolved oxygen (DO). Alkalinity was measured using a LaMotte Model 
WAT-DR field test kit; pH, EC, and TDS were measured using a Hanna Combo Model HI 98129 
multimeter. DO was measured using a YSI Model 55 multimeter. Turbidity was also visually estimated in 
most survey areas on several dates. 

Surveys were conducted by one to four teams at a time, consisting of DWR and DHCCP staff members 
(two staff members per team) from October 2009 through May 2010. 
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4.4.1.2 Candidate Survey Habitat 

Survey locations included Clifton Court Forebay, Knightsen, Lambert, Woodbridge, and DWR Ponds. The 
habitat characteristics of these sites were as follows: 

■ The Clifton Court Forebay area supported alkali seasonal wetland, as described in the methods 
for 2009 surveys. Many of the pools were small, were very shallow, and had short inundation 
periods, although a few were deeper and larger. 

■ The Knightsen area supported alkali seasonal wetland similar to that in the Clifton Court Forebay 
area. Human-made features, including ditches and a small detention pond, were also surveyed. 
The alkali seasonal wetland was characterized by large, shallow pools.  

■ The Lambert area included annual grassland with scattered trees and a weedy area adjacent to 
an asphalt road. The pools were very grassy and relatively shallow. 

■ The Woodbridge area was characterized by annual grassland, which was adjacent to an irrigation 
canal that floods the site periodically via culverts in the short levee. The soil had high clay 
content, and inundation occurs with only little precipitation. The site was relatively flat, apparently 
as a result of mechanical leveling, and shallow ditches run east to west, channeling water from 
the culverts. Pools were relatively shallow and poorly defined, spreading across a pasture after 
major storm events. 

■ The DWR Ponds area included low marshy areas with scattered willows and relatively shallow 
pools with tea-colored water. 

4.4.1.3 Identification of Habitat Unit Survey Locations 

Survey locations included in the Phase 2 Branchiopod Habitat Assessment in 2009 and determined to be 
suitable branchiopod habitat were sampled in 2010, as well as locations with potentially suitable 
branchiopod habitat identified after 2009 surveys had ended. These locations were identified based on 
CDFG habitat maps, USGS soils maps, reconnaissance-level surveys, LIDAR, and/or aerial photograph 
interpretation. At the beginning of the 2010 surveys, these locations were surveyed at a reconnaissance 
level to confirm whether suitable branchiopod habitat was present, and if so, were included in 2010 
branchiopod sampling.  

4.4.2 Results 

No Federally listed branchiopods were observed during 2010 surveys. A detailed description of the 
habitats at the survey locations is provided below. 

4.4.2.1 Clifton Court Forebay 

Plant species observed in the Clifton Court Forebay survey area included Iodinebush, Bush Seepweed, 
Alkali Heath, Boccone’s Sandspurry, Saltgrass, Italian Ryegrass, Mediterranean Barley, Rabbitsfoot 
Grass, and Spikeweed. Significant algal cover was observed in the pools in the grassy areas.  

Versatile Fairy Shrimp were observed in nine pools. Alkali Fairy Shrimp and California Clam Shrimp were 
observed in one pool. Immature (very small) Branchinecta sp. were observed in two pools near others 
where Versatile Fairy Shrimp were observed. These pools dried down too quickly for a positive 
identification to be made, but it is likely these were Versatile Fairy Shrimp also. California Fairy Shrimp 
were observed in one pool. Other aquatic invertebrates observed were biting midge larvae, nonbiting 
midge larvae, water fleas, copepods, water boatmen, mosquito larvae, predaceous diving beetle adults 
and larvae, mayfly larvae, shore fly larvae, snails, water mites, water scavenger beetle adults and larvae, 
flatworms, backswimmers, earthworms, seed shrimp, syrphid fly larvae, and damselfly larvae. Pacific 
Chorus Frog eggs, larvae, and adults were observed in several pools. California Tiger Salamander larvae 
were observed in one pool where a population had been previously recorded. Mosquitofish were 
observed in one pool. Adult Western Pond Turtles were also observed in a single pool. 
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Water quality measurements were taken in some pools in the Clifton Court Forebay survey area on 
December 23, 2009, and one pool was sampled again on April 12, 2010. Alkalinity was relatively high, 
ranging from 430 to 990 parts per million (ppm) calcium carbonate (CaCO3). Most pools had a relatively 
neutral pH, ranging from 7.49 to 8.19; two pools had higher pH measurements of 9.14 and 8.88. EC and 
TDS were fairly high, ranging from 1,572 to 3,284 microsiemens per centimeter and from 125 to 1,118 
ppm, respectively. DO ranged from 4.25 to 11.8 milligrams per liter (mg/L), a relatively average range. 
Turbidity varied from low to high.  

4.4.2.2 Knightsen 

Plant species observed in the Knightsen survey area included Saltgrass, Alkali Heath, Brass Buttons, 
Perennial Pepperweed, Italian Ryegrass, Ripgut Brome, Soft Chess, Foxtail Barley, Rabbitsfoot Grass, 
Baltic Rush, Barbgrass, Spikeweed, Willow Dock, and Common Tule. 

California Clam Shrimp were observed in two pools. Other aquatic invertebrates observed were biting 
midge larvae, nonbiting midge larvae, water fleas, copepods, water boatmen, mosquito larvae, 
predaceous diving beetle adults and larvae, shore fly larvae, snails, water mites, water scavenger beetle 
adults and larvae, flatworms, backswimmers, earthworms, seed shrimp, and syrphid fly larvae. Pacific 
Chorus Frog eggs, larvae, and adults and Mosquitofish were observed in several pools. 

Water quality measurements were taken at the Knightsen survey area on December 23, 2009. Alkalinity 
was fairly high, ranging from 400 to 500 ppm CaCO3; pH was measured in only one pool, at 7.99. EC and 
TDS were not measured at Knightsen. DO was very high, ranging from 78.7 to 102.5 mg/L. Turbidity 
varied from low to high. 

4.4.2.3 Lambert 

Plant species observed in the Lambert survey area included Fremont Cottonwood, Valley Oak, and 
Arroyo Willow scattered in the annual grassland; Pale Spikerush, White Water-Buttercup, Hyssop 
Loosestrife, Curly Dock, Small Stipitate Popcornflower, Italian Ryegrass, Mediterranean Barley, and 
Mediterranean Rabbitsfoot Grass in the pools; and Black Mustard, Poison-Hemlock, Italian Thistle, Cut-
Leaf Geranium, Perennial Pepperweed, Milk Thistle, Soft Chess, and Ripgut Brome in the uplands. 
Rayless Goldfields, Water Pygmyweed, and Owyhee Mudwort (Limosella acaulis) were also observed in 
some pools. 

California Clam Shrimp were observed in three pools. Other aquatic invertebrates observed were scuds, 
giant water bugs, nonbiting midge larvae, water fleas, copepods, water boatmen, mosquito larvae, 
predaceous diving beetle adults and larvae, snails, water mites, water scavenger beetle adults and 
larvae, flatworms, backswimmers, and seed shrimp. Pacific Chorus Frog eggs, larvae, and adults were 
observed in several pools. 

No water quality measurements were taken in any of the pools in the Lambert survey area. 

4.4.2.4 Woodbridge 

Dominant plant species observed in the Woodbridge survey area included White Clover, Baltic Rush, 
Spinyfruit Buttercup, Annual Bluegrass, and Curly Dock in the drier areas and Cursed Buttercup, Waxy 
Manna-Grass, Toad Rush, Floating Water Primrose, and Rabbitsfoot Grass in the wetter areas. Milk 
Thistle was a dominant and prolific weed on the site. 

No large branchiopods (i.e., excluding water fleas) were observed in any pools. Aquatic invertebrates 
observed were biting midge larvae, nonbiting midge larvae, water fleas, copepods, water boatmen, 
mosquito larvae, crawdads, predaceous diving beetle adults and larvae, mayfly larvae, shore fly larvae, 
snails, water mites, water scavenger beetle adults and larvae, backswimmers, earthworms, and seed 
shrimp. Pacific Chorus Frog larvae and adults were observed in several pools. 

Water quality measurements were taken at the Woodbridge survey area on November 24, 2009. 
Alkalinity was fairly high in the pools, ranging from 315 to 365 ppm CaCO3; pH, EC, and TDS data were 
not collected. DO ranged from 3.30 to 7.68 mg/L. 
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4.4.2.5 DWR Ponds 

Pools in the DWR Ponds survey area were dominated by Common Tule, Saltgrass, and Pale Spikerush. 
Uplands surrounding the pools were dominated by Ripgut Brome, Summer Mustard, and Wild Oat. 
Significant algal cover was observed in the pools throughout the season. 

No large branchiopods were observed in any pools. Aquatic invertebrates observed were biting midge 
larvae, nonbiting midge larvae, water fleas, copepods, water boatmen, mosquito larvae, predaceous 
diving beetle adults and larvae, shore fly larvae, snails, water scavenger beetle adults and larvae, 
backswimmers, and seed shrimp. Pacific Chorus Frog larvae and adults and an unknown adult frog were 
observed. An unknown adult turtle was observed sliding into the water in one pool. 

No water quality measurements were taken in any of the pools at the DWR Ponds survey area. 

4.5 CALIFORNIA RED-LEGGED FROG 

4.5.1 Methods 

The number of times a site was surveyed in 2010 was commensurate with a subjective assessment of 
habitat suitability made by the lead investigator. Therefore, sites with higher suitability, and theoretically a 
greater likelihood of supporting CRF, were surveyed more often than lower quality sites. Criteria taken 
into consideration for habitat suitability included, but were not limited to, adequate water depth and 
persistence for breeding, presence and composition of emergent vegetation, and location within 1 mile of 
a CNDDB record. Accessible potential CRF breeding habitat that had not been surveyed the previous 
year was assessed for its potential to support CRF on February 1 and 4. Visual encounter surveys began 
on February 1 and ended on March 29. CRF larval surveys were conducted at least once, on either 
March 29 or April 12, at four new sites on separate parcels. 

4.5.2 Results and Discussion 

4.5.2.1 Survey Results 

4.5.2.1.1 Visual Encounter Surveys 

Sixteen sites on 11 parcels, all within Contra Costa County, were surveyed at least once (range = one to 
seven times per site) over the course of the season for a total of 15 day surveys and 17 night surveys. 
Adult males were heard calling at two sites (one male at one site on March 1 and three males at one site 
on March 29); however, no CRF breeding (pairs in amplexus) or egg masses were observed. Breeding 
Sierran Treefrogs and Southern California Toads were observed at most locations. 

4.5.2.1.2 Larval Surveys 

One site that possessed CRF larvae last year was revisited in an attempt to detect CTS larvae this year; 
CRF larvae were again captured from the site, on both April 12 and July 21, 2010. No larvae were 
captured at the four new survey sites. 

4.5.2.2 Limitations and Future Surveys 

The site that possessed the single calling male on March 1 was a seasonal wetland that appeared to 
possess suitable habitat for CRF to breed. Historically, CRF have been known to breed not far upstream 
in the same drainage. This site was surveyed seven times by the CRF team during the season and was 
also surveyed numerous times by the vernal pool team. It is not entirely clear why CRF did not breed here 
this year, although the site was slightly further down in the drainage (toward the terminal end on the valley 
floor) than the site that was previously known to support breeding CRF in both seasons, and it had 
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apparently dried earlier in the year. These factors could have resulted in the site representing only 
marginal habitat both in location within the species’ current range as well as in quality. The site that 
possessed three males calling on March 29 was a constructed, rock-lined conveyance channel with 
nearly no water or emergent vegetation in it during previous surveys; however, on this date, it was full, 
and water was flowing. While no subsequent site visits were made to confirm this, it is presumed that due 
to the lateness in the breeding season and the site’s irregular water regime, it was not likely that CRF 
actually bred there this year. The only site DWR surveyed this year that appeared to support CRF 
breeding was a stock pond where they were also found last year. 

4.6 CALIFORNIA TIGER SALAMANDER 

4.6.1 Methods 

On March 29, April 12, or July 21, larval surveys, using dipnets, were conducted at least once at four sites 
on four new parcels in Contra Costa County and at one formerly accessible parcel that appeared to 
possess suitable CTS breeding habitat. 

4.6.2 Results and Discussion 

4.6.2.1 Survey Results 

4.6.2.1.1 Visual Encounter Surveys 

One-hundred twenty-two pools were mapped and sampled for vernal pool branchiopod species from 
October 16, 2009, through June 7, 2010 in Contra Costa, Sacramento, and San Joaquin counties. No 
CTS eggs were observed during these surveys; however, one very small CTS larva was incidentally 
captured during a survey for vernal pool invertebrates on March 1 in the same pool in which they were 
detected last year. 

4.6.2.1.2 Larval Surveys 

No CTS larvae were captured during the 2010 dipnet surveys for CTS. 

4.6.2.2 Limitations and Future Surveys 

As in 2009, the only place CTS were found was in a shallow vernal pool in the foothills of Contra Costa 
County. Two other sites, a stock pond and a seasonal wetland, appeared to possess suitable habitat; 
however, the species was not detected here by either the CTS surveys or the vernal pool biologists’ 
surveys. Both sites were toward the terminal end of the same drainage system near the valley floor, and 
although one site is known to support CRF, neither seemed to support CTS for unknown reasons.  

4.7 GIANT GARTER SNAKE 

4.7.1 Methods 

No trapping surveys for GGS were conducted in 2010; however, visual encounter surveys were 
conducted during the morning and early afternoon hours on April 15, April 19, or May 11 once on each of 
six parcels in Sacramento County and one parcel in San Joaquin County. 
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4.7.2 Results and Discussion 

No GGS were observed; however, one Valley Garter Snake, three Mountain Garter Snakes, one Pacific 
Gopher Snake, and one Western Yellow-bellied Racer were captured during these surveys. 
Unfortunately, because the team had limited opportunity to conduct GGS surveys, the understanding of 
this species’ distribution in the CPA was not advanced.  

4.8 BIRDS 

The goal of the 2010 surveys was to identify and delineate all potential and occupied nest sites and 
nesting habitat for special-status bird species in parcels that were not available during 2009; to conduct 
focused surveys to detect Black Rails and Tricolored Blackbirds which were not well represented in 2009 
surveys; and to continue the Yellow-billed Cuckoo survey effort after the species was detected in 2009. 

Twenty-five special-status bird species are known to or expected to nest in the CPA. Species-specific 
surveys were conducted in March and April for Black Rails, May and June for Tricolored Blackbirds, and 
June and July for Yellow-billed Cuckoos. Surveys were conducted from April 1 through July 31, 2010, at 
parcels that were not available in 2009 for all other special-status bird species that were known to or 
expected to nest in the CPA. In the following discussion, species in each group were surveyed for at the 
same time, using similar methods, in basically the same habitat within the CPA. Black Rails, Tricolored 
Blackbirds, and Yellow-billed Cuckoos were surveyed using concentrated efforts and are discussed in 
detail. 

For species such as egrets, herons, and cormorants, actual nesting had to be observed; for hawks, 
nesting or specific nesting behavior had to be observed, such as territory defense; and for most 
passerines, the bird needed only to be on-site (flyovers were not included). Rookeries and other nesting 
habitat found are assumed to be extant for a minimum of 5 years. 

4.8.1 California Black Rail 

4.8.1.1 Methods 

Black Rails are marsh-dwelling water birds that nest within the canopy of wetland vegetation and typically 
use cattail and tule marsh but also use instream islands with mixed tule, willow, and dogwood vegetation 
in the CPA. The impact concerns regarding the California Black Rail, State listed as Threatened, are 
physical loss of nesting habitat and winter refugia, increased mortality from new project structures (such 
as transmission lines), project-related disturbance, and project-caused changes in water elevations in 
their nesting habitat and winter refugia.  

The specific goal of the 2010 survey effort was to determine whether California Black Rail were in the 
Delta during a time period that would indicate nesting and in areas that were not covered sufficiently 
during 2009. A formal protocol for California Black Rail surveys in tidal marsh (Evens 2002) was adapted 
for use in the Delta by the DWR avian survey lead, with input from other DWR and CDFG avian experts. 
The 2010 surveys were completed by DWR and CDFG avian experts. 

A habitat analysis was conducted by a GIS team consisting of DWR and DHCCP personnel who 
identified wetland patches of 8 acres or greater. A CNDDB search was also conducted to identify historic 
California Black Rail locations. Five accessible parcels and 16 boat survey routes identified as containing 
potential California Black Rail habitat were surveyed in 2010. Teams of two or more surveyors walked or 
traveled by boat along the edges of those marshes on two occasions between March 1 and April 30 from 
sunrise to 3 hours after sunrise. Surveyors stopped every 200 meters (or at shorter intervals, depending 
on the habitat) and played a 7-minute series consisting of California Black Rail “ki ki do” and “grr” calls 
interspersed with silent periods for passive listening. All California Black Rail responses were recorded as 
assumed nesting birds. Additionally, all spontaneous calls were recorded in the same way. 
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4.8.1.2 Results and Discussion 

4.8.1.2.1 Survey Results 

Surveyors collected 31 California Black Rail data points in 2010 on 12 instream islands in the central 
Delta and one managed marsh on the eastern edge of the Delta. The instream islands consisted of mixed 
tule wetland and willow-dogwood scrub. The managed marsh consisted of two tule-dominated wetlands in 
the White Slough Wildlife Area northwest of Stockton. An estimated 24 California Black Rail nesting pairs 
were detected throughout the Delta during surveys.  

4.8.1.2.2 Limitations and Future Surveys 

Surveyors observed many more California Black Rails in 2010 in the CPA than in 2009. This is likely due 
to the species-specific survey effort, as well as starting surveys earlier in the season, because California 
Black Rails initiate nesting as early as March. The majority of California Black Rail detections were on 
instream islands at low elevation. It is important to note that California Black Rails were not detected on 
any existing marshes (nontidal) north of State Route 12 in the Delta, which should be considered in the 
BDCP Conservation Strategy. Additionally, most California Black Rails were found on instream islands 
and may have increased vulnerability to changes in Delta water levels that could result from operations of 
a new conveyance facility. 

California Black Rails may be surveyed for in new, previously unsurveyed parcels that could become 
available in future BDCP survey periods and/or during BDCP preconstruction surveys after a project is 
approved. Surveys would be conducted as performed in the 2010 survey season. 

4.8.2 Double-Crested Cormorant, Great Blue Heron, Great Egret, Snowy 
Egret, and Black-Crowned Night Heron 

4.8.2.1 Methods 

The specific goal of the 2010 surveys regarding these species was to identify all rookeries on parcels in 
the CPA that were not accessible in 2009. The 2010 survey methods were the same as those used in 
2009, with the exception of added attention to tule marsh for nesting Snowy Egrets. 

4.8.2.2 Results and Discussion 

4.8.2.2.1 Survey Results 

No new Double-crested Cormorant, Great Blue Heron, Great Egret, Snowy Egret, or Black-crowned Night 
Heron rookeries were detected in the CPA during 2010 surveys.  

4.8.2.2.2 Limitations and Future Surveys 

Available nesting habitat (large, mature trees) is highly variable throughout the CPA, depending on land 
use and riverbank management. Most potential nesting habitat occurs along or within (on mid-channel 
islands) the Delta’s rivers and sloughs. Mid-channel islands are unleveed islands in waterways; in the 
Delta, they often are vegetated by emergent wetlands and/or riparian scrub. No tule or cattail marsh-
nesting colonies of Snowy Egret were observed. 

Species in this group may be surveyed for in new, previously unsurveyed parcels that could become 
available in future BDCP survey periods and/or during BDCP preconstruction surveys after a project is 
approved. Surveys would be conducted as performed in the 2009 and 2010 survey seasons. 
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4.8.3 Least Bittern and White-Faced Ibis 

4.8.3.1 Methods 

The specific goal of the 2010 surveys was to survey likely nesting habitat for each species on parcels for 
which the surveyors did not have access in 2009 and along the Black Rail survey routes. The 2010 
survey methods were the same as those used in 2009. 

Teams of two or more surveyors walked or traveled by boat along the edges of marshes on at least two 
occasions between April 1 and June 30 during daylight hours. Surveyors recorded Least Bittern locations 
when birds were heard opportunistically during Black Rail surveys and newly accessible parcel surveys.  

4.8.3.2 Results and Discussion 

4.8.3.2.1 Survey Results 

One Least Bittern was observed and heard during surveys in a tule marsh at Stone Lakes National 
Wildlife Refuge in 2010. No Least Bitterns were observed during the 2009 surveys.  

No White-faced Ibis were detected in the CPA in 2010. In 2009, incidental observations of White-faced 
Ibis were recorded, but no nesting colonies were observed. 

4.8.3.2.2 Limitations and Future Surveys 

The fact that only one Least Bittern was observed over two survey seasons suggests that it is rare in the 
Delta. While rare, the Least Bittern is a very secretive species and likely occurs with higher frequency 
than indicated by these survey results. White-faced Ibis may not have enough available nesting habitat 
with the appropriate vegetative structure within the CPA, or its numbers may not have recovered following 
its extirpation in the region. 

Least Bitterns and White-faced Ibis may be surveyed for in new, previously unsurveyed parcels that could 
become available in future BDCP survey periods and/or during BDCP preconstruction surveys after a 
project is approved. Surveys would be conducted as performed in the 2009 and 2010 survey seasons. 

4.8.4 Redhead, Northern Harrier, and Short-Eared Owl 

4.8.4.1 Methods 

The goal of the 2010 surveys was to identify and delineate likely nesting habitat of these species in the 
CPA on parcels that were not accessible in 2009. The 2010 survey methods were the same as those 
used in 2009. 

4.8.4.2 Results and Discussion 

4.8.4.2.1 Survey Results 

Surveyors collected six data points in 2010 representing at least five Northern Harrier nest sites in 
appropriate habitat on newly accessible parcels and along California Black Rail survey routes.  

No Redheads or Short-eared Owls were observed or heard during the 2010 surveys. 

4.8.4.2.2 Limitations and Future Surveys 

No nesting Northern Harriers were observed in the northern portion of the CPA, although they were 
common there throughout the nesting season. Much of the marsh in that region is surrounded by riparian 
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trees, which reduces visibility of the species, which may have resulted in missed observations, or it may 
be that Northern Harriers avoid nesting in marshes with large adjacent riparian stands. 

Redheads probably occur in the Central Valley in small numbers, and primarily as nonbreeders, because 
they prefer larger lakes for nesting. Although Short-eared Owls are known to nest in the CPA, they are 
rare and primarily found along the western edge of the CPA.  

The species in this group may be surveyed for in new, previously unsurveyed parcels that could become 
available in future BDCP survey periods and/or during BDCP preconstruction surveys after a project is 
approved. Surveys would be conducted as performed in the 2009 and 2010 survey seasons, with slight 
modifications to improve observation of Northern Harriers where wetlands are surrounded by tall riparian 
vegetation. 

4.8.5 White-Tailed Kite, Cooper’s Hawk, Swainson’s Hawk, and Osprey 

4.8.5.1 Methods 

The specific goal of the 2010 surveys was to find and delineate the species’ nest sites in the CPA on 
parcels that were not accessible in 2009, as well as along the Black Rail survey routes. The 2010 survey 
methods were the same as those used in 2009. 

4.8.5.2 Results and Discussion 

4.8.5.2.1 Survey Results 

No new White-tailed Kite, Cooper’s Hawk, or Osprey nest sites were observed within the CPA during 
2010 surveys.  

Surveyors collected seven Swainson’s Hawk data points in 2010, which represented seven individual 
nests. All of these nests were near areas where Swainson’s Hawk nests had been observed during 2009 
surveys, so they may represent duplicate data points. 

4.8.5.2.2 Limitations and Future Surveys 

Swainson’s Hawks nest throughout the Delta, in most Delta habitat types, although riparian trees are 
used most often. Identified nests were located close to cultivated agricultural lands. Most of the nest sites 
found were along the eastern and central portion of the CPA, but that may be a function of a greater 
survey effort in those areas. 

Species in this group may be surveyed for in new, previously unsurveyed parcels that could become 
available in future BDCP survey periods and/or during BDCP preconstruction surveys after a project is 
approved. Surveys would be conducted as performed in the 2009 and 2010 survey seasons. 

4.8.6 Greater Sandhill Crane and Lesser Sandhill Crane 

Sandhill Crane surveys were not conducted in 2010. No additional surveys for these species are 
expected for the BDCP EIR/EIS because sufficient data were collected to corroborate the wintering range 
in the Delta. Sandhill cranes may be surveyed for during BDCP preconstruction surveys after a project is 
selected and approved. Methods and results for surveys conducted in 2009 can be found in Section 
2.8.5. 
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4.8.7 Western Yellow-Billed Cuckoo and Yellow-Breasted Chat 

4.8.7.1 Methods 

The goal of the 2010 surveys was to identify the species’ nesting habitat in the CPA on parcels for which 
the surveyors had access, as well as along boat-accessible waterways. A formal survey protocol, 
developed by the Yellow-Billed Cuckoo Working Group (2009), was used by surveyors. No formal survey 
protocol has been developed for Yellow-breasted Chat. The survey methodology was developed by the 
DWR avian survey lead, with input from other DWR, CDFG, USFWS, and Yellow-Billed Cuckoo Working 
Group avian experts. The 2010 surveys were completed by DWR and CDFG staff. 

Survey leads determined only one site, near Walnut Grove, had high likelihood of supporting nesting 
Yellow-billed Cuckoos, as the species was detected on two occasions during 2009 surveys. This site was 
surveyed by kayak weekly from sunrise to 12 p.m. from June 22 through July 21, following the Yellow-
billed Cuckoo Working Group protocol. The other sites surveyed in 2009 were deemed unsuitable for 
Yellow-billed Cuckoo nesting due to lack of adequate patch size of appropriate riparian habitat.  

Personnel surveyed for Yellow-breasted Chats in dense riparian scrub with little or no tree overstory on 
parcels not available in 2009, as well as along the Black Rail survey routes. Personnel surveyed 
appropriate Yellow-breasted Chat habitat on a minimum of two occasions each between April 1 and June 
30 using a passive listening method. All spontaneous calls by the target species were recorded as 
assumed nesting birds. 

4.8.7.2 Results and Discussion 

4.8.7.2.1 Survey Results 

The habitat with the greatest potential for Western Yellow-billed Cuckoo nesting use, based on size and 
quality, is located in the northern half of the Delta. Most of that habitat is located on existing preserves, 
both public and private, or otherwise protected lands. Potential nesting habitat for Yellow-breasted Chat is 
present throughout the Delta on a variety of private and public lands. 

No Western Yellow-billed Cuckoos were detected during 2010 surveys.  

Surveyors collected 11 data points for Yellow-breasted Chats, which represent an estimated minimum of 
nine nest sites. 

4.8.7.2.2 Limitations and Future Surveys 

Although at least one Yellow-billed Cuckoo was observed during 2009 surveys, the lack of observations 
in 2010 suggests that the Delta serves as a migration stopover for this species but that it may not provide 
viable nesting habitat. Potential nesting habitat is being created through preservation and restoration 
actions, so it is possible that the species will reinhabit the Delta after an estimated 100-year absence. 
However, the Yellow-billed Cuckoo prefers midsuccessional riparian forests on the Sacramento River; if 
the species has the equivalent needs in the Delta, it may not occupy the proposed restoration areas 
because the natural riverine processes necessary to maintain the availability of this habitat and to provide 
permanent nesting habitat will likely not occur in the Delta. 

DHCCP survey data from both years indicate that Yellow-breasted Chats nest in many areas in the Delta, 
but the birds observed were found in only eight discrete areas, suggesting that it probably does not nest 
uniformly throughout the Delta. Appropriate nesting habitat is present throughout the Delta, so it is 
unclear why the species is not more widespread in the CPA or why it is not found to a greater degree on 
the existing preserves.  

Both species may be surveyed for in new, previously unsurveyed parcels that could become available in 
future BDCP survey periods and/or during BDCP preconstruction surveys after a project is approved. 
Surveys would be conducted as performed in the 2010 survey season.  
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4.8.8 Burrowing Owl, Loggerhead Shrike, and Grasshopper Sparrow 

4.8.8.1 Methods 

The goal of the 2010 surveys was to identify all nesting habitat in the CPA on parcels that were not 
accessible in 2009. The 2010 survey methods were the same as those used in 2009. 

4.8.8.2 Results and Discussion 

4.8.8.2.1 Survey Results 

No additional Burrowing Owls, Loggerhead Shrikes, or Grasshopper Sparrows were observed during 
2010 surveys. 

4.8.8.2.2 Limitations and Future Surveys 

Species in this group may be surveyed for in new, previously unsurveyed parcels that could become 
available in future BDCP survey periods and/or during BDCP preconstruction surveys after a project is 
approved. Surveys would be conducted as performed in the 2009 and 2010 survey seasons. 

4.8.9 Tricolored Blackbird and Yellow-Headed Blackbird 

4.8.9.1 Methods 

The specific goal of the 2010 surveys was to conduct focused surveys for Tricolored Blackbirds in 
appropriate habitat on all accessible parcels because they were not well represented in 2009 surveys. 
The 2010 survey methods were the same as those used in 2009. Surveys were conducted on a minimum 
of two occasions between May 1 and June 30 during daylight hours.  

4.8.9.2 Results and Discussion 

4.8.9.2.1 Survey Results 

Surveyors searched several thousand acres of appropriate nesting habitat in various wetland types for 
these species. Habitat types used by these species are present throughout the Delta. 

Surveyors collected five data points for Tricolored Blackbirds in 2010, which most likely represent foraging 
birds only and not nest sites. No large colonies were observed, and nesting was not confirmed. 

Surveyors collected six data points for Yellow-headed Blackbirds. Detections were noted on islands in the 
south-central Delta. Yellow-headed Blackbirds were observed in small flocks of 2–30 individuals, most 
often flying overhead or foraging in pastures in mixed flocks with Red-winged Blackbirds. Breeding was 
not confirmed for this species. 

4.8.9.2.2 Limitations and Future Surveys 

Although surveys were conducted later in the 2010 season due to evidence that Tricolored Blackbirds 
tend to use the Delta for nesting in the latter part of the nesting season, no Tricolored Blackbird nesting 
colonies were detected.  

Yellow-headed Blackbirds prefer dense tule-cattail vegetation surrounded by deeper water for breeding. 
The lack of detections of breeding birds on the parcels surveyed may be due to low availability of 
appropriate breeding habitat on the parcels made accessible in 2009 and 2010.Tricolored Blackbird and 
Yellow-headed Blackbird may be surveyed for in new, previously unsurveyed parcels that could become 
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available in future BDCP survey periods and/or during BDCP preconstruction surveys after a project is 
approved. Surveys would be conducted as performed in the 2009 and 2010 survey seasons. 

4.8.10 References 

Evens, J. 2002. Data Collection Protocol: Tidal Marsh Rails. Pages 21–32 in San Francisco Estuary 
Wetlands Regional Monitoring Program Plan 2002, Part 2: Data Collection Protocols. URL = 
http://www.wrmp.org/docs/protocols/Wetland%20Birds.pdf. 

Yellow-Billed Cuckoo Working Group. 2009. Standard Operating Procedure (SOP) #3: Conducting 
Yellow-Billed Cuckoo Surveys (Draft). June 9, 2009. 

4.9 BATS 

No field surveys were conducted in 2010 for bat species. Results for the 2009 field season can be found 
in Section 2.9. 

4.10 RIPARIAN MAMMALS 

This section describes the results of habitat assessments, trapping surveys and habitat suitability 
analyses for Riparian Brush Rabbit and Riparian Woodrat conducted by biologists from the California 
State University, Stanislaus – Endangered Species Recovery Program (ESRP) in 2010.  

4.10.1 Methods 

4.10.1.1 Habitat Assessments and Trapping Surveys 

Field methods for the 2010 field season for riparian mammals were consistent with the 2009 protocols. 
During the 2010 survey season, habitat assessments were conducted on seven parcels and live-trapping 
was conducted on 10 parcels for a total of 1,316 trap-nights. 

4.10.1.2 Habitat Suitability Analysis – Rapid Assessment Program 

Given the limited access to new survey locations with potentially suitable habitat appropriate for Riparian 
Brush Rabbit or Riparian Woodrat within the CPA and the Delta boundary during 2010, ESRP was 
authorized by DWR to conduct habitat suitability analyses using aerial imagery. A geographic information 
system (GIS) was used to identify potential Riparian Brush Rabbit and Riparian Woodrat use areas and to 
assess their potential suitability and prioritization for field surveys.  

Prior to assessing new parcels, a rapid assessment program (RAP) was developed to determine key 
habitat parameter values for areas of known Riparian Brush Rabbit presence. Determining habitat 
attributes at known localities of Riparian Brush Rabbit in the Delta is vital to identifying other potential 
Riparian Brush Rabbit populations in and around the CPA and Delta boundary.  

The RAP was used at several point locations at the Oxbow Preserve (i.e., Mossdale) and Paradise Cut, 
the closest known extant Riparian Brush Rabbit populations to the study area. Habitat parameters were 
scored in terms of their suitability for Riparian Brush Rabbit, and served as a reference in evaluating 
unsurveyed and/or inaccessible parcels. 

With vegetation categorized to suitability, we modeled suitable and potential habitat for Riparian Brush 
Rabbit throughout the Delta using data from the Vegetation Classification and Mapping Program 
(VegCAMP) from DFG for Delta (Hickson and Keeler-Wolf, 2007) and Suisun Marsh (Boul and Keeler-
Wolf 2008) sites (Appendix 4A). The data were mapped and used to quantify and designate suitable and 
potential habitat areas within the study area. Data and maps were then used to prioritize potential 
locations for field surveys (habitat assessment and trapping). 

http://www.wrmp.org/docs/protocols/Wetland%20Birds.pdf
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4.10.2 Results and Discussion 

4.10.2.1 Trapping Results 

Six mammal species were trapped during 2010 surveys (Table 4-1). The most commonly recorded 
species during the 2010 trapping survey were Black Rat (633 specimens), House Mouse (394 
specimens), and Desert Cottontail (184 specimens). No Riparian Woodrats or Brush Rabbits were 
captured.  

Table 4-1. Riparian Mammal Trapping Results and Sampling Effort 

Common Name Scientific Name 2009 2010 

Virginia Opossum Didelphis virginiana 25 3 

Striped Skunk Mephitis mephitis 2 0 

California Vole Microtus californicus 114 6 

House Mouse Mus musculus 338 56 

Long-tailed Weasel Mustela frenata 0 1 

American Mink Neovison vison 1 0 

Dusky-footed Woodrat Neotoma fuscipes 0 0 

Deer Mouse Peromyscus maniculatus 41 0 

Black Rat Rattus rattus 551 82 

Western Harvest Mouse Reithrodontomys megalotis 4 0 

Desert Cottontail Sylvilagus audubonii 170 14 

Brush Rabbit Sylvilagus bachmani 0 0 

Sampling Effort 

Number of sites  14 3 

Number of trap nights  7,770 1,316 

Source: ESRP 2010 

4.10.2.2 Habitat Suitability Analysis and Prioritization for Field Surveys 

Habitat model results show 16,060 acres of potentially suitable habitat within the Delta boundary; 6,300 
acres within the total CPA, but only 1,919 acres within accessible (signed TEP) parcels. Of the total 
acreage identified in the CPA, 2,626 acres were identified within Conservation Zone 7 and 238 acres 
within Conservation Zone 8. Less than 30% of the total area of suitable habitat in the CPA was identified 
by the model to be in parcels with signed TEPs. 

Using the above habitat model, aerial photograph interpretation, and data collected from ground 
reconnaissance surveys (where accessible), ESRP biologists examined habitat suitability for the total of 
537 parcels within the CPA with habitat that has the potential to be suitable (including 283 parcels with a 
signed TEP and 254 parcels without signed TEPs). The majority of parcels were found to have a high to 
medium likelihood of containing suitable habitat (71%), whereas 10.5% had a low likelihood and 18% 
were determined to not contain suitable habitat. 

Of the parcels with high to low likelihood of containing suitable habitat, ESRP biologists measured some 
landscape characteristics of areas of potential habitat such as, patchy or linear, width of patches, etc. 
They did so to prioritize sites for field surveys (habitat assessment and trapping). Sites with habitat in 
wider blocks (patches) would have a relatively high priority for trapping versus sites with habitat limited to 
narrow strands of streamside vegetation. We grouped parcels into those with potential habitat that was 
linear only (63%), patchy only (2%), or both patchy and linear (35%). Of parcels containing some patchy 
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potential habitat, we grouped these by their width in categories of 50-100 meters (48%), 100-200 m 
(23%), or over 200 m (28%). 

The RAP analysis was specific to Riparian Brush Rabbit habitat, as Riparian Woodrat habitat is not yet 
well defined. Riparian Woodrat habitat is considered to be a sub-set of Riparian Brush Rabbit habitat, so 
the species is likely to occur in a geographic range similar to Riparian Brush Rabbit but at fewer sites. 

ESRP biologists believe that there is a higher probability of documenting both species in areas south of 
Highways 4 and 12 (mostly in San Joaquin County) than in central and northern parts of the CPA, but the 
latter should not be ruled out. From intensive field work in the Stewart Tract area (since 1998) and in 
other nearby areas (Caswell Memorial State Park, Buffington Tract, Faith Ranch, San Joaquin River 
NWR) over the past 10-30+ years, there is every reason to believe that one or both species are also 
present in similar habitat at the southern end of the planning area.  

4.10.2.3 Limitations and Future Surveys 

From intensive field work in the Stewart Tract area (since 1998) and in other nearby areas (Caswell 
Memorial State Park, Buffington Tract, Faith Ranch, San Joaquin River NWR) over the past 10-30+ 
years, there is every reason to believe that one or both species are also present in similar habitat at the 
southern end of the planning area. Populations of Riparian Brush Rabbit are present in these more 
southern areas of the CPA, where the CSU Stanislaus (ESRP) and its Federal and State partner 
agencies have initiated a captive propagation and reintroduction program for the species using breeders 
from the Stewart Tract area. In addition, since 2003, 30 woodrats have been captured at the San Joaquin 
River NWR and many more have been captured at Caswell Memorial State Park. 

Future surveys for Riparian Brush Rabbit and Riparian Woodrat are recommended for parcels with 
appropriate habitat that become available as the BDCP process progresses.  

4.10.3 References 

Hickson and Keeler-Wolf 2007. Vegetation and Land Use Classification and Map of the Sacramento-San 
Joaquin River Delta. URL: http://www.dfg.ca.gov/biogeodata/vegcamp 

Boul and Keeler-Wolf 2008. 2006 Vegetation Map Update for Suisun Marsh, Solano County, California: A 
Report to the California Department of Water Resources. URL: 
http://www.dfg.ca.gov/biogeodata/vegcamp 
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CHAPTER 5:  2010 OTHER ENVIRONMENTAL SURVEYS 

5.1 CULTURAL RESOURCES 

No BDCP EIR/EIS record searches, consultations or field surveys were conducted in 2010 for Cultural 
Resources. 

5.2 RECREATION 

The boat traffic study was undertaken to collect boat use data in the Delta during the summer recreation 
season, for the purpose of establishing a baseline for determining effects on boat passage and/or boat 
traffic from implementation of the Bay Delta Conservation Plan.  

In 2010, recreation surveys were conducted at 10 new observation locations to supplement data collected 
in 2009. New survey locations for 2010 were identified based on changes to the Separate Corridors 
Option (previously referred to as the “Through Delta Option”). As part of the Separate Corridors Option, 
two fish screens and up to 14 operable gates would be installed (as described in detail under 
Alternative 5 in Chapter 3, Description of Alternatives).  

5.2.1 Methods 

5.2.1.1 Survey Description 

Surveys were conducted on land within public rights-of-way or on boats. In general, the same survey 
protocols used in 2009 were used in 2010. 

5.2.1.1.1 Documentation of Results 

Data recorded included boat type, time of observation, direction of travel, behavior/activity, and notations 
regarding uncommon boat types (recorded as “other”) and other potentially useful details about boats 
observed and their activity. Categories used on the data collection form are included in Appendix 1.5A. 
Photographs representative of observed boating activity were taken at each observation location 
(Appendix 3.3B). 

Observers also made notes of boats that had already been recorded earlier that day. Notes were 
recorded for each pass if the boat had left the observation area for at least half an hour, with an 
assumption made that those boats had probably left the specific waterway before returning and thus 
could be affected by the presence of an operable gate both when leaving and when returning to the 
waterway being observed. Boats that crossed back and forth in a short period were not counted after the 
first pass, even if they had traveled out of sight of the observer because it was assumed that they had not 
left the specific waterway. Likewise, boats that anchored or beached near the observation point were 
recorded only once. 

The hourly and total counts per boat type were compiled from data collection forms for each observation 
and entered into spreadsheets for compilation, review, and development of descriptive statistics on boat 
traffic. 

5.2.1.2 Team Composition 

On each sample day, two-person observation teams at each respective site recorded boat traffic 
observation data on data forms (Appendix 1.5A). Data collection procedures were pretested and verified 
by the recreation survey field team leader at all locations before initiating data collection. Observers used 
binoculars for observations when needed. 
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5.2.1.3 Survey Timing 

The 2010 boat traffic study was initiated on May 29, 2010 (Memorial Day weekend), and continued 
through September 6, 2010 (Labor Day weekend), a period of slightly more than 14 weeks. Two-person 
teams, consisting of DHCCP and DWR staff members with previous experience conducting boat traffic 
studies, were used for surveying efforts at each of the 10 observation locations. 

On each sample day, boat traffic data were collected for a total of 8 hours during two 4-hour observation 
periods: 8 a.m. to 12 p.m. and 1 p.m. to 5 p.m. Other recent Delta boat traffic studies, including those 
described in Chapter 3 of this report, have indicated that boat traffic was light before 8 a.m. and generally 
declined after 5 p.m. (DWR 2009; DHCCP 2010).  

The nonholiday weekend samples provided data representing typical summer weekend boat traffic. 
The weekday samples were collected to provide boat traffic data comparable to data obtained on 
weekends but with a lower intensity of coverage than on weekends because weekday traffic was 
anticipated to be substantially less than weekend traffic. 

The holiday weekend samples provided data corresponding with annual peak boat traffic. Although the 
California Department of Boating and Waterways has identified Independence Day weekend as the single 
peak-use Delta boating event of the year, similar peaks in boat traffic may also occur during the Memorial 
Day and Labor Day holiday weekends. These May and September holidays are traditionally considered 
the opening and closing weekends for the peak boating season and anticipated to have the highest traffic 
volumes. 

The number of data collection (sample) days was not intended to provide a statistically significant sample 
of boat traffic. However, the sample does support reasonable inferences regarding boat traffic at the 
observation locations during the sampling season. In particular, the high level of holiday and nonholiday 
weekend coverage (nearly one-third of all available days) supports a high level of confidence in the 
representativeness of the holiday and weekend observation results for the summer sampling season, and 
a commensurate understanding of peak boat traffic volumes at these respective sites. 

5.2.1.4 Survey Sites and Observation Locations 

Boat traffic observation locations were selected to be as near as practical to the locations where new 
operable gates and fish screens may be located, except for the Sacramento River site, Site 1 (Figure 
5.1-1). The observation location for Site 1 was centrally located in the reach of the Sacramento River 
where five intake locations are proposed as part of the Pipeline/Tunnel Option and the Isolated 
Conveyance Facility-East and -West (ICF-East and ICF-West) options (Figure 5.1-1). The remaining nine 
observation sites (2A through 8) are associated with the location of operable gates and fish screens being 
considered on several Delta waterways as part of the Separate Corridors Option (SCO). Data were not 
collected for several additional SCO gate sites where boat traffic data were available, where boat traffic 
was expected to be light, where a seasonal gate already exists, or where data were to be collected at a 
nearby waterway. 

 

Boat traffic observations were made at the 10 sites (Table 5.1-1) by DHCCP and DWR staff. 
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Table 5.1-1. 2010 Boat Traffic Observation Sites 

Site 
Number Site Name 

BDCP 
Option Facility 

Observation 
Mode 

Observation 
Location 

Direction 
of Travel 

1 
Sacramento 

River 

PTO, ICF-
East and 
ICF-West 
Options 

Five Intakes for 
Pipeline/Tunnel/ 

Canal 
Land 

West Bank of River at 
Clarksburg Fishing 

Access 
North-South 

2A 
Delta Cross 

Channel 
SCO 

Modified Gate 
and Fish Screen 

Land 
Confluence of Delta 
Cross Channel and 
Snodgrass Slough 

East-West 

2B 
Snodgrass 

Slough 
SCO Operable Gate Land 

Confluence of Snodgrass 
Slough and Delta Cross 

Channel 
North-South 

3 
Georgiana 

Slough 
SCO 

Operable Gate 
and Fish Screen 

Land 
West Bank of Slough at 

Confluence with 
Sacramento River 

North-South 

4 
Fisherman’s 

Cut 
SCO Operable Gate Boata 

On Water Near 
Confluence with  

San Joaquin River 
North-South 

5 Old River SCO Operable Gate Boat 
On Water Near 
Confluence with  

San Joaquin River 
East-West 

6 
Connection 

Slough 
SCO Operable Gate Land 

South Bank of Slough at 
Confluence with Middle 

River 
East-West 

7A 
North 

Railroad Cut 
SCO Operable Gate Land 

East Bank of Middle 
River at Confluence with 

North Railroad Cut 
East-West 

7B 
South 

Railroad Cut 
SCO Operable Gate Land 

East Bank of Middle 
River at Confluence with 

South Railroad Cut 
East-West 

8 
Victoria 

Canal/ North 
Canal 

SCO Operable Gate Land 

North Canal Levee, 
about 1 Mile West of 

Confluence with Middle 
River 

East-West 

a Weekend surveys were conducted by boat because car ferry service was limited. Full-day car ferry service was available on 
weekdays, allowing surveyors to use an observation location on the west bank of the waterway, on Bradford Island. 

Notes: 

ICF = Isolated Conveyance Facility 

PTO = Pipeline/Tunnel Option 

SCO = Separate Corridors Option 

Source: Information compiled by DHCCP in 2010 

For eight of the sites, shore-based observation was employed for all surveys. Boat-based observation 
was employed for Site 4 on weekends, when only limited car ferry access to an observation location on 
Bradford Island was available, and for Site 5, where land access was not available in the vicinity of the 
proposed gate. 

Sites 2A and 2B were surveyed using the same observation location, the confluence of the Delta Cross 
Channel and Snodgrass Slough, to observe traffic on each of those two waterways. The observation 
locations for Sites 7A and 7B were separated by the rail line that crosses Middle River at Railroad Cut 
and runs between the north and south sides of Railroad Cut. Separate observation locations were 
required because the rail bridge and other obstructions prevented the observation of boat traffic on both 
north and south sides of Railroad Cut from either side of the rail line. 

With the exception of Sites 4 and 6, the land-based observation locations were on public lands or on the 
public right-of-way alongside county roads. Several of these locations are used by the general public for 
informal bank fishing access. At Site 4, the Port of Stockton provided permission via a temporary entry 
permit to conduct weekday observations from the observation location on Bradford Island. At Site 6, 
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permission was granted by the landowner to conduct observations from a roadside pullout on Bacon 
Island, with the requirement that the survey schedule and staffing information for that site be provided to 
the landowner’s head of security before each survey.  

Data were collected on at least 9 and up to 11 survey days at each of the 10 observation sites, for a total 
of 95 survey days, with the exception of Site 8, which was not included in the original list of sites to be 
surveyed and which was surveyed on only 1 day (Table 5.1-2). The 95 observation days equate to 760 
total hours of data collection, 576 hours on weekends and 184 hours on weekdays. Nighttime 
observations were not conducted because of the presumed relatively low level of boat traffic on the Delta 
waterways at night and the difficulty of observing boat traffic in the darkness. The length of the survey 
days allowed boat traffic to be observed during flood and ebb tides. 

Table 5.1-2. Boat Traffic Observation Days 

Site 
Number Site Name Weekend Weekday Holiday Total 

1 Sacramento River 8 3 0 11 

2A Delta Cross Channel 5 3 3 11 

2B Snodgrass Slough 5 3 3 11 

3 Georgiana Slough 6 3 1 10 

4 Fisherman’s Cut 6 3 1 10 

5 Old River 5 2 2 9 

6 Connection Slough 8 2 0 10 

7A North Railroad Cut 7 2 2 11 

7B South Railroad Cut 7 2 2 11 

8 Victoria Canal/North Canal  0 0 1 1 

Total 57 23 15 95 

Source: Data collected by DHCCP in 2010 

Data were collected on 2 or 3 weekend days and 1 weekday during June and July at nine of the 
observation sites. Data collection was less frequent in May, August, and September. The July weekend 
data collection at Sites 2A, 2B, 4, 5, 7A, and 7B included the Independence Day holiday weekend (July 
3–4). Sampling during summer weekends, including holiday weekends, was emphasized because that is 
when Delta boating activity has been shown to be greatest (CDPR 1997; CDBW 2003). 

Data were collected at three priority sites during the Memorial Day, Independence Day, and Labor Day 
holiday weekends. The three priority sites were Sites 2A, 2B, and 5. The sites chosen for Memorial Day 
holiday weekend observations, the first observation days of the study, were the sites estimated (before 
the boat traffic study was begun) to have the highest use levels. After the first two weekends of 
observations in June, it was recognized that Site 7 (Railroad Cut) was a high-use site; therefore, it was 
added to the schedule for July 4 observations.  

5.2.2 Results and Discussion 

This section of the report summarizes the total amounts of boat traffic for each observation location and 
sampling period. Boat traffic characteristics are provided, including boat types and direction of travel. 

5.2.2.1 Survey Results 

5.2.2.1.1 Boat Traffic Levels 

The number of boats observed at each of the 10 sites for each respective observation day ranged from 2 
to 377 boats (Table 5.1-3). For photographs of boat traffic and the various types of boats observed at 
several of the observation locations, see Appendix 3.3B. 
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In general, nonholiday weekend boat traffic was 3-5 times higher than weekdays for most sites. Holiday 
weekend traffic was generally between 1.5 and 1.9 times the average amount of traffic observed on 
nonholiday weekends. 

The traffic volume during most summer weekends was considerable at Sites 2A, 2B, 5, 7A, 7B, and 8 
(Delta Cross Channel, Snodgrass Slough, Old River, Connection Slough, north Railroad Cut, south 
Railroad Cut, and Victoria Canal/North Canal), with about 100-200 boats using most of these waterways 
during a typical survey day and as many as 35-50 boats per hour passing through the waterways during 
midday peak-use hours (Figure 5.1-2). 

Table 5.1-3. Number of Boats Observed 

Count Date 

Site 1: 
Sacramento 

River 

Site 2: 
Delta Cross 
Channel and 
Snodgrass 

Slough Site 3: 
Georgiana 

Slough 

Site 4: 
Fisherman’s 

Cut 

Site 5: 
Old 

River 

Site 6: 
Connection 

Slough 

Site 7: 
Railroad 

Cut (North 
and South 

Cuts) 

Site 8: 
Victoria 
Canal/ 
North 
Canal 

Site 
2A 

Site 
2B 

Site 
7A 

Site 
7B 

May 29  71 111        

May 30      221     

May 31    54       

June 5 42       172 93  

June 6     27  130    

June 8    13       

June 9       36    

June 12  19 54  13      

June 13 77     280     

June 16 5          

June 17        36 29  

June 19    16  121 72    

June 20     37      

June 21  24 47        

June 24     5      

June 26 54   24       

June 27  147 135    120 131 --a  

June 30      59     

July 3  196 184   377     

July 4     51   292 215  

July 6 25          

July 9      82     

July 10     42  101    

July 11 81   44       

July 14    8       

July 17 66   33       

July 18  117 125   200 126    

July 19        36 46  

July 22  31 42        

July 24 71    30   203 156  

July 25    52   91    

July 26     2      

July 28       20    

July 31  100 75   272  212 185  
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Count Date 

Site 1: 
Sacramento 

River 

Site 2: 
Delta Cross 
Channel and 
Snodgrass 

Slough Site 3: 
Georgiana 

Slough 

Site 4: 
Fisherman’s 

Cut 

Site 5: 
Old 

River 

Site 6: 
Connection 

Slough 

Site 7: 
Railroad 

Cut (North 
and South 

Cuts) 

Site 8: 
Victoria 
Canal/ 
North 
Canal 

Site 
2A 

Site 
2B 

Site 
7A 

Site 
7B 

August 1    35   118    

August 3     13      

August 7       132    

August 8 62       248 150  

August 10    8       

August 12 28          

August 14      260  246 168  

August 15  147 153        

August 17  25 35        

August 28     22      

August 29 52          

September 4          328 

September 5  230 231        

September 6        185 168  
a Data collection at Site 7B was incomplete; therefore, it is not presented.  

Note: Blank fields indicate lack of surveys at that site on corresponding date. Dates in italics are weekdays, dates in bold are holiday 
weekend days, and all other dates are weekend days. 

Source: Information compiled by DHCCP in 2010 

 

Boat traffic was substantially less at Sites 1, 3, and 4 (Sacramento River, Georgiana Slough, and 
Fisherman’s Cut). Boat traffic at these sites was about one-third the volume observed at other Delta 
waterways. This study did not determine the reason for substantially lower boat traffic at these survey 
sites; however, nearly all the summer boating activity on these waterways is related to boaters cruising or 
simply passing through the waterway on their way to some destination (Figure 5.1-3). 

5.2.2.1.2 Hourly Boat Traffic Patterns 

Examination of boat traffic data reveals the hourly pattern of boating activity. As shown in Table 5.1-4, 
boat traffic was consistently lower during the first three morning hours on weekdays, weekends, and 
holidays. In general, traffic increased considerably during the late morning and early afternoon hours. 
Boat traffic generally remained fairly high through the 4 p.m. hour, although the level of traffic tapered off 
at each site during that final hour of observation. 

Boat traffic during midday peak-use hours was consistently highest at Sites 5 and 7A. On nonholiday 
weekends in 2010, peak hourly use reached 69 and 65 boats at Sites 5 and 7A, respectively. On 
holidays, boat traffic reached a maximum of 77 boats per hour at Site 5 and 57 boats at Site 7A. Peak 
hourly boat traffic at Sites 2A, 2B, and 7B ranged between 17 and 49 during midday peak-use hours on 
holidays. At Site 8, a peak of 74 boats was observed during the holiday survey event.  
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Table 5.1-4. Peak Hourly Boat Traffic Volumes Observed 

Site 

Peak Number of Boats Observed by Hour of Day 
(Weekday/Weekend/Holiday Surveys) 

8 a.m. 9 a.m. 10 a.m. 11 a.m. 1 p.m. 2 p.m. 3 p.m. 4 p.m. 

Site 1: Sacramento River 0/5/-- 1/6/-- 6/9/-- 7/13/-- 7/12/-- 7/22/-- 4/19/-- 6/18/-- 

Site 2A: Delta Cross Channel and 
Snodgrass Slough 

1/2/4 1/7/14 2/12/19 4/23/17 10/37/56 4/32/49 7/34/46 12/24/39 

Site 2B: Delta Cross Channel and 
Snodgrass Slough 

1/4/3 6/6/14 6/8/12 7/16/18 5/26/30 11/21/32 13/22/34 10/20/33 

Site 3: Georgiana Slough 0/1/0 1/3/1 1/5/1 9/4/6 3/9/20 1/15/14 1/15/5 2/9/7 

Site 4: Fisherman’s Cut 2/2/0 3/5/1 1/7/3 2/6/3 3/7/9 2/10/7 0/9/19 3/12/9 

Site 5: Old River 7/22/8 6/26/18 11/41/31 12/67/45 16/45/73 14/54/65 13/46/77 12/45/62 

Site 6: Connection Slough 4/15/-- 3/14/-- 8/17/-- 6/25/-- 4/27/-- 5/21/-- 6/41/-- 2/23/-- 

Site 7A: North Railroad Cut 1/8/14 4/19/13 5/25/24 8/34/52 9/43/51 4/46/57 6/65a/50 4/35/46 

Site 7B: South Railroad Cut 1/5/13 3/13/20 4/16/22 7/35/31 13/37/41 8/37/43 7/35/31 8/29/25 

Site 8: Victoria Canal/North Canal --/--/21 --/--/25 --/--/27 -/-/47 --/--/39 --/--/74 --/--/56 --/--/39 
a This unusually high hourly count was primarily attributable to an unusually high number of personal watercraft passing through, 

including one group of 18. 

Notes: 

No holiday weekend surveys were conducted at Site 1 or 6.  

No nonholiday weekend or weekday surveys were conducted at Site 8. 

Hourly nonholiday weekend volumes of 20 boats or higher are shown on gray background.  

Source: Data compiled by DHCCP in 2010 

No more than 20 boats per hour were observed at Site 1, Site 3, and Site 4 during weekdays or 
weekends, with one exception at Site 1 during midday on a nonholiday weekend. Weekday peak-hour 
boat traffic at the remaining sites was fairly low and ranged between zero and 16 boats per hour. 
Nonholiday weekend peak hourly boat traffic was fewer than 40 boats at Sites 2A, 2B, and 7B. At peak 
midday use, boat traffic reached 41 boats at Site 6 on weekends.  

5.2.2.1.3 Composition of Boat Traffic by Boat Type and Nonrecreational Traffic 

The boat traffic observed was dominated by smaller boats (mostly runabouts and small fishing boats) 
comprising between 70 and 85 percent of all boat traffic observed at each site on weekdays, weekends, 
and holiday survey events (Table 5.1-5). 

In general, the smaller boats were all open boats roughly 18–22 feet long. The category of runabouts 
includes boats commonly referred to as ski boats, wakeboard boats, and fish-and-ski boats. Likewise, 
small fishing boats included boats commonly referred to as bass boats, johnboats, and several other 
specialized types, all of similar size. A third type of small boat, formally known as personal watercraft 
(PWC) but commonly referred to as jet-skis, was the next most common type of vessel observed. 

Larger fishing boats, cabin cruisers, and other boat types, made up most of the remainder of the 
observed traffic. There was also considerable variation within the larger fishing boat and cabin cruiser 
boat types, but in general, these are boats 25–35 feet long, with some form of enclosed cabin (cabin 
cruisers) or overhead cover (pontoon). 

Boats categorized as “other types” included a variety of larger boats, such as off-shore boats, sailboats, 
pontoon boats and houseboats, and a few small motorized inflatable boats. The larger cabin cruisers, 
houseboats, off-shore boats, and sailboats often exceeded 35 feet in length. The “other types” category 
also included nonrecreational boats and patrol and other boats used by resource management and law 
enforcement agencies. Commercial boats (e.g., tour boats, guided fishing boats) and nonrecreational 
boats (e.g., patrol boats, other State and Federal agency boats) make up a small proportion of the boat 
traffic at each of the sites.  
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Table 5.1-5. Boat Types Observed 

Observation Site 

Average Number of Boats Observed by Type 
During 8 Hours of Observation 

(Weekday/Weekend/Holiday Surveys) 

Runabout 
Fishing 
(Small) 

PWC/ 
Jet Ski 

Fishing 
(Large) 

Cabin 
Cruiser 

Other  
Typesa 

Site 1: Sacramento River 4/31/-- 4/10/-- 7/9/-- 2/3/-- 0/5/-- 1/4/-- 

Site 2A: Delta Cross Channel and 
Snodgrass Slough 

10/72/102 8/13/20 5/21/21 1/12/4 1/4/4 2/6/15 

Site 2B: Delta Cross Channel and 
Snodgrass Slough 

10/59/90 19/24/36 2/5/12 3/7/4 3/10/8 5/17/25 

Site 3: Georgiana Slough 4/18/15 1/4/0 0/1/2 <1/3/0 3/5/35 1/3/2 

Site 4: Fisherman’s Cut  2/8/18 4/14/6 0/2/19 0/2/0 0/2/5 1/1/3 

Site 5: Old River 26/61/104 23/84/51 1/14/40 2/4/18 12/28/44 8/35/43 

Site 6: Connection Slough 5/34/-- 23/53/-- 0/16/-- 0/3/-- 0/2/-- 1/4/-- 

Site 7A: North Railroad Cut 23/104/153 5/28/7 5/23/35 3/1/5 0/16/28 1/12/12 

Site 7B: South Railroad Cut 28/107/153 5/15/7 4/18/35 1/1/5 0/2/28 0/5/12 

Site 8: Victoria Canal/ North Canal -/-/257 --/--/48 --/--/16 --/--/0 --/--/0 --/--/7 
a “Other types” primarily consisted of larger recreational boats, such as offshore powerboats, sailboats, and houseboats. The 

category also includes nonrecreational boats (e.g., Coast Guard and sheriff’s patrol boats, State and Federal agency–owned 
boats). 

Notes:  

PWC = personal watercraft 

No holiday weekend surveys were conducted at Site 1 or 6. 

No nonholiday weekend or weekday surveys were conducted at Site 8. 

Holiday results for Sites 3 and 4 and all results for Site 8 are actual numbers not averages. 

Source: Data compiled by DHCCP in 2009 

In total, the “other types” category ranged between 3 and 15 percent of the boats observed each count 
day at the 10 sites. Large boats were more common at Site 5 than at the other sites, making up as much 
as 30–35 percent of the average boat traffic, whereas large boats were relatively uncommon on average 
at Site 6, where large boats made up only 4–8 percent of boat traffic. Large boat traffic at Site 8 
comprised only 2 percent of the total boat traffic during the holiday survey event. For photographs of the 
different types of boats observed, see Appendix 3.3B. 

5.2.2.1.4 Boat Traffic Direction of Travel and Activity 

Nearly all the summer boating activity on waterways at the 10 sites was observed as being related to 
boaters cruising or simply passing through the waterway on the way to some destination, rather than 
boaters using the area for other specific types of recreation. Some fishing, waterskiing, and PWC use was 
apparent on the waterways in the vicinity of the observation locations. Traffic flow on these waterways 
was roughly equal in the northbound and southbound or eastbound and westbound directions (depending 
on the waterway), although the balance could shift in one direction or the other on a particular day. In 
general, the traffic pattern on the holiday weekends was similar to that on nonholiday weekends but with 
more boats per hour during the afternoon hours, on average, as compared to the traffic observed on the 
nonholiday weekends for most sites. 

5.2.2.1.5 Summary of Boat Traffic 

Key observations regarding boat traffic on the Delta waterways are summarized as follows: 

■ The largest volume of boat traffic was observed at Sites 5 and 7A (Old River and north Railroad 
Cut). The traffic observed at these sites was about 30 percent greater than that observed at other 
sites. 

■ Boat traffic was substantially less at Sites 1, 3, and 4 (Sacramento River, Georgiana Slough, and 
Fisherman’s Cut). Boat traffic at these sites was about one-third the volume observed at other 
Delta waterways. This study did not determine the reason for substantially lower boat traffic at 
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these survey sites; however, nearly all the summer boating activity on these waterways is related 
to boaters cruising or simply passing through the waterway on their way to some destination. 

■ The boat types observed at Sites 1, 3, and 4 (Sacramento River, Georgiana Slough, and 
Fisherman’s Cut) was diverse. Approximately 70–80 percent of the traffic was small boats (e.g., 
runabouts, ski boats, bass boats, and other small fishing boats), generally 18–22 feet long, and 
PWCs. Most of the remainder was composed of a variety of larger boats, generally 25–35 feet 
long or larger (primarily cabin cruisers, pontoon boats, larger fishing boats, offshore boats, and a 
few houseboats). A higher proportion of larger boats was observed at Site 5 (Old River), where 
they made up about 30–35 percent of the boats observed. 

■ The traffic volume during most summer weekends was considerable at Sites 2A, 2B, 5, 7A, 7B, 
and 8 (Delta Cross Channel, Snodgrass Slough, Old River, Connection Slough, north Railroad 
Cut, south Railroad Cut, and Victoria Canal/North Canal), with about 100–200 boats using most 
of these waterways during a typical survey day and as many as 35–50 boats per hour passing 
through the waterways during midday peak-use hours. 

■ Boat traffic on holiday weekends was roughly 30 percent higher on average than traffic on 
nonholiday weekends, with 200–250 boats using these waterways. 
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CHAPTER 6:  2011 BIOLOGICAL SURVEYS 

6.1 INTRODUCTION 

Biological surveys were conducted in the CPA during the 2011 season to further supplement existing 
2009 and 2010 field data, particularly to access new areas with suitable habitat that were previously 
unavailable. Surveys were conducted on a limited number of parcels where a temporary entry permit was 
obtained after the 2010 field season was completed, or where additional information could add to the 
value of previous efforts. During the 2011 field season, the following biological teams collected data for 
the BDCP EIR/EIS EDR: 

 Plants 

 Valley Elderberry Longhorn Beetle 

 California Red-legged Frog 

 California Tiger Salamander 

 Birds 

 Bats 

 Riparian Mammals 

This chapter provides a summary of 2011 survey results. Unless otherwise noted, survey protocols are 
consistant with the most recent previously defined protocols from the chapters summarizing the 2009 and 
2010 field surveys. Generally, only those methods that were updated for the 2011 surveys are provided 
below. Results sections for each of the resources listed above also include, if applicable, a summary of 
the three survey years of data collection. 

6.2 PLANTS 

6.2.1 Methods 

6.2.1.1 Survey Description 

The botanical surveys conducted in 2011 were intended to locate occurrences of special-status plants in 
the following areas: 

 Areas newly added to the Conveyance Planning Area 

 Areas that were unavailable in previous survey years which became accessible due to the court-
ordered access process 

The rainfall total for the 2010/2011 rainy season was 21.37 inches in Davis, California which was 2.27 
inches above average (CIMIS 2011). 

6.2.1.2 Survey Timing 

Surveys for the 2011 season began on April 5, 2011 and ended on September 23, 2011. 
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6.2.2 Results and Discussion 

6.2.2.1 Survey Results 

Of the 65 target plant species, 15 species were found during the 2011 surveys. The survey findings for 
each species, along with their State Status (if applicable) or CRPR are presented below. None of the 
observed species is listed by the federal government. Only two species were observed in 2011 that had 
not been found in 2009 or 2010: Brittlescale and Hogwallow Starfish. In this report, an “occurrence” is 
defined as a point, line, or polygon where a GPS point or points were recorded to locate a target species. 

6.2.2.1.1 Alkali Milk Vetch 

Twenty five occurrences of Alkali Milk Vetch (CRPR 1B) were found during 2011 surveys. These 
occurrences were found in grazed grasslands containing disturbed vernal pools west of Clifton Court 
Forebay. Populations at each occurrence ranged from 1 to 250 individual plants. Species associated with 
Alkali Milk Vetch included Iodinebush, Italian Ryegrass, Mediterranean Barley, California Goldfields, 
Fremont’s Goldfields and Yellowray Goldfields.  

6.2.2.1.2 Bristly Sedge 

Fourteen occurrences of Bristly Sedge (CRPR 2) were found during 2011 surveys. These occurrences 
were found in drainage ditches and sloughs adjacent to agriculture and grazed pasture on Woodward 
Island, Snodgrass Slough and near Stone Lakes NWR. Populations at each occurrence numbered from 1 
to 35 individuals. Bristly Sedge was found growing in areas with dense mats of Water Hyacinth, which 
could pose a competitive threat to the sedge. 

6.2.2.1.3 Brittlescale 

Fourteen occurrences of Brittlescale (CRPR 1B) were found during 2011 surveys. These occurrences 
were found in scalds in grazed alkali seasonal wetlands southwest of Clifton Court Forebay. Populations 
at each occurrence contained between 15 and 1000+ individuals. Areas where Brittlescale was found 
were largely devoid of other plant species, but Brittlescale was found with a few individuals of Iodinebush 
and Valley Saltbush. 

6.2.2.1.4 Delta Mudwort 

Four occurrences of Delta Mudwort (CRPR 2) were recorded during 2011 surveys. These occurrences 
were found mainly on in-channel islands as well as riprapped levees on the South Mokelumne River north 
of Bouldin Island and the San Joaquin River near Prisoners Point on Mandeville Island. Population sizes 
ranged from 0.25 square feet to 20 square feet of sparse to dense coverage. Associated species included 
Mason’s Lilaeopsis. 

6.2.2.1.5 Delta Tule Pea 

Four occurrences of Delta Tule Pea (CRPR 1B) were found during 2011 surveys. These occurrences 
were found on in-channel islands and riprapped levees on the South Mokelumne River north of Bouldin 
Island, Old River near Fay Island, and the San Joaquin River near Prisoner’s Point on Mandeville Island. 
Each occurrence contained between 1 and 5 individual plants. Associated species were not recorded at 
these occurrences. 

6.2.2.1.6 Heartscale 

Eight occurrences of Heartscale (syn. Atriplex erecticaulis, CRPR 1B) were found during 2011 surveys. 
These occurrences were found in scalds in alkaline seasonal wetlands southeast of Byron Hot Springs. 
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Most of these sites were grazed by cattle. Populations at each occurrence contained between 10 and 30 
individuals. Species associated with Heartscale included Lost Hills Crownscale and Iodinebush. 

6.2.2.1.7 Hogwallow Starfish 

Four occurrences of Hogwallow Starfish (CRPR 4) were found during 2011 surveys. These occurrences 
were found on grazed grasslands southwest of Clifton Court Forebay. Populations at each occurrence 
ranged from 3 to 50 individuals. Species associated with Hogwallow Starfish included Soft Chess, Italian 
Ryegrass, Greene’s Popcornflower and Few Flowered Evax. 

6.2.2.1.8 Little Mousetail 

Twelve occurrences of Little Mousetail (CRPR 3) were recorded during 2011 surveys. These occurrences 
were found on grazed alkali seasonal wetlands and grasslands with disturbed vernal pools west of Clifton 
Court Forebay. Populations at each occurrence contained 1 to 200 individuals. Species associated with 
Little Mousetail included Fremont’s Goldfields, Flatface Downingia, California Goldfields, Meadow Barley, 
Finebranched Popcornflower, Woolly Marbles and Tiny Mousetail.  

6.2.2.1.9 Lost Hills Crownscale 

Seventeen occurrences of Lost Hills Crownscale (CRPR 1B) were found during 2011 surveys. These 
occurrences were found in scalds in alkaline seasonal wetlands and in grassland with disturbed vernal 
pools west of Clifton Court Forebay. Many of these sites were grazed by cattle. Populations at each 
occurrence contained between 1 and 200 individuals. Species associated with Lost Hills Crownscale 
included Iodinebush, Mediterranean Barley, Salt Marsh Sandspurry, Berlandier’s Goosefoot and 
Pineapple-weed. 

6.2.2.1.10 Mason’s Lilaeopsis 

Twenty six occurrences of Mason’s Lilaeopsis (State Rare and CRPR 1B) were recorded during 2011 
surveys. These occurrences were found on in-channel islands, levees, and old wooden pilings along the 
South Mokelumne River north of Bouldin Island, San Joaquin River near Prisoner’s Point on Mandeville 
Island and Old River near Fay Island. Population sizes ranged from 2 square inches to 20 square feet 
with sparse to dense cover. Species associated with Mason’s Lilaeopsis included Low Clubrush, Delta 
Mudwort, and Whorled Pennywort. 

6.2.2.1.11 Saline Clover 

One occurrence of Saline Clover (CRPR 1B) was found during 2011 surveys. This occurrence was found 
in grazed grassland with disturbed vernal pools west of Clifton Court Forebay. This occurrence consisted 
of 5 individual plants. Species associated with Saline Clover included Dwarf Sack Clover, Cowbag Clover 
and Soft Chess. 

6.2.2.1.12 San Joaquin Spearscale 

Three occurrences of San Joaquin Spearscale (CRPR 1B) were found during 2011 surveys. These 
occurrences were found in grazed alkaline seasonal wetlands west of Clifton Court Forebay. Populations 
at each occurrence numbered between 4 and 100 individuals. Species associated with San Joaquin 
Spearscale included Lost Hills Crownscale, Mediterranean Barley, and Common Knotweed. 

6.2.2.1.13 Sanford’s Arrowhead 

Ten occurrences of Sanford’s Arrowhead (CRPR 1B) were found during 2011 surveys. These 
occurrences were found in agricultural ditches near Courtland and on mudflats and in-channel islands on 
the Mokelumne River west of Staten Island. Populations at each occurrence ranged from 10 to 700 
individuals. Associated species included Floating Water Primrose, Duckweed, Cattail species, Nutsedge 
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and Black Mustard. Occurrences in agricultural ditches had been sprayed by land managers with 
herbicide in an attempt at eradication due to misidentification as Broadleaf Arrowhead. This represents an 
imminent threat to these occurrences. 

6.2.2.1.14 Suisun Marsh Aster 

Twenty five occurrences of Suisun Marsh Aster (CRPR 1B) were found during 2011 surveys. These 
occurrences were found on riprapped levees, in-channel islands, and old wooden pilings on the 
Sacramento River near Walnut Grove, South Mokelumne River north of Bouldin Island, Potato Slough 
and San Joaquin River near Venice Island and into Frank’s Tract, and Old River near Fay Island. 
Populations at these occurrences ranged from 1 to 14 individuals. Species associated with Suisun Marsh 
Aster included Hardstem Bulrush and Woolly Rose Mallow. 

6.2.2.1.15 Woolly Rose Mallow 

Forty one occurrences of Woolly Rose Mallow (CRPR 1B) were found during 2011 surveys. These 
occurrences were found on waterways such as Snodgrass Slough, Georgiana Slough, North and South 
Mokelumne Rivers near Staten Island, San Joaquin River near Mandeville Island, and Old and Middle 
Rivers near Bacon Island. Plants were found growing on both in-channel islands and on levee banks, 
many of which were reinforced with riprap. Populations numbered between 1 and 80 plants at each 
occurrence. Associated species included Hardstem Bulrush, California Bulrush, Cattail species and 
Manyflower Marshpennywort. 

6.2.3 References 

CIMIS (California Irrigation Management Information System). 2011. Monthly Precipitation Data for Water 
Year 2010 and 2011 for Davis, CA. URL = http://wwwcimis.water.ca.gov/cimis/data.jsp. 

6.3 VALLEY ELDERBERRY LONGHORN BEETLE 

6.3.1 Methods 

Visual surveys for the elderberry shrub, the host plant of the Valley Elderberry Longhorn Beetle, were 
conducted using the same methods as were used in the 2009 and 2010 field surveys (Sections 2.3.1 nd 
4.3.1). The elderberry shrub surveys were again conducted as incidental to the special-status plant 
surveys. 

6.3.2 Survey Results 

One hundred and four occurrences (1,189 individuals) of elderberry were found during 2011 surveys. 
Occurrences were found in sloughs and channels off of the Sacramento River, including extensive 
populations in Babel Slough, Winchester Lake, Elk Slough and Snodgrass Slough. Populations ranged 
from 1 to 469 shrubs per occurrence. 

6.4 VERNAL POOL INVERTEBRATES 

6.4.1 Methods 

Methods for 2011 surveys were the same as those for previous years’ Branchiopod sampling; however, 
protocol level surveys were not completed due to access constraints. Surveys completed in 2011 were 
conducted in order to gather habitat suitability data. Preliminary field surveys were conducted under the 
authorization of the USFWS provided on April 4, 2011. These surveys were conducted by DWR biologists 
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pursuant to the Endangered Species Act Section 10(a)(1)(A) recovery permit for vernal pool large 

branchiopods, permit number TE‐835365‐5.1. 

Surveys were conducted by one to two teams at a time, consisting of DWR staff members (two staff 
members per team) from April to May 2011. 

6.4.1.1 Candidate Survey Habitat 

The survey areas were located to the west of Clifton Court Forebay and on the east and west sides of 
Byron Highway in eastern Contra Costa County. The parcels are in the Clifton Court Forebay and Byron 

Hot Springs 7.5‐minute topographic quadrangles. 

The survey locations were authorized under a court ordered TEP and were not accessible to survey until 
April 1, 2011. DWR chose to visit parcels in this area based on soil types and aerial interpretation in order 
to determine their suitability for dry season and/or wet season surveys in the future. During April and May 
2011, 12 parcels within the area were visited and 45 pools were mapped based on inundation and/or 
habitat potential. Several locations had an abundance of iodine bush (Allenrolfea occidentalis) in the 
surrounding grasslands landscape. Individual pools were often surrounded by Downingia sp., goldfields 
(Lasthenia spp.), popcorn flowers (Plagiobothrys sp.), and Spergularia sp. Salt grass (Distichlis spicata) 
was abundant at several sites as well.  

Field surveys were conducted in accordance with the terms and conditions outlined in the Interim Survey 
Guidelines to Permittees for Recovery Permits under Section 10(a)(1)(A) of the Endangered Species Act 
for the Listed Vernal Pool Branchiopods (U.S. Fish and Wildlife Service 1996). Surveys were conducted 
over eight days – April 5, 6, 7, 13, 14, 18, 20, and May 10, 2011. Parcels visited are within Critical Habitat 
for vernal pool fairy shrimp. Surveys were conducted to assess habitat suitability and to determine the 
accuracy of mitigation measures proposed for the BDCP EIR/EIS. The most recent CNDDB sighting data 

within or near our survey locations dates from 2006. (CNDDB, June, 2011). 

6.4.2 Results 

Although no listed branchiopods were found in any of the survey areas, several non‐listed species were 

identified, including Branchinecta mesovallensis, B. lindahli, and B. mackini.  

Aquatic invertebrates observed in the survey area included biting midge larvae (Ceratopogonidae), 

non‐biting midge larvae (Chironomidae), water fleas (Cladocera), copepods (Copepoda), water boatmen 

(Corixidae), mosquito larvae (Culicidae), predaceous diving beetle adults and larvae (Dytiscidae), mayfly 
larvae (Ephemeroptera), shore fly larvae (Ephydridae), water mites (Hydracarina), water scavenger beetle 
adults and larvae (Hydrophyllidae), backswimmers (Notonectidae), earthworms (oligochaeta), and seed 
shrimp (Ostracoda).  

Midvalley fairy shrimp (Branchinecta mesovallensis) were observed in three surveyed pools, Versatile 
Fairy Shrimp (Branchinecta lindahli) were observed in six pools, Alkali Fairy Shrimp (Branchinecta 
mackini) were observed in two pools, and California clam shrimp (Cyzicus californicus) were also found in 
two pools. 

Pacific Chorus Frog (Pseudacris sierra) eggs, larvae, and adults were observed in several pools. 
California Tiger Salamander larvae (Ambystoma californiense) were observed in one pool where a 
population had been previously (2005) recorded in CNDDB. Adult Western Pond Turtles (Actinemys 
marmorata) were observed in one pool; however, this pool did not appear to be seasonal based on the 
vegetation.  

The landscape, abundance of vernal pool‐type depressions, abundance of vernal pool plants, presence of 

inundation in several locations, soil composition, presence of non‐listed branchiopod species, aquatic 

invertebrate composition, and past records have lead DWR to the opinion that these parcels warrant 
protocol level surveys for the BDCP, if deemed necessary. 
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6.4.3 References  

Eriksen, C. H., and D. Belk. 1999. Fairy Shrimps of California’s Puddles, Pools, and Playas. Mad River 
Press, Eureka, California.  

U.S. Fish and Wildlife Service, 1996. Interim Survey Guidelines to Permittees for Recovery Permits under 
Section 10(a) (1) (A) of the Endangered Species Act for Listed Vernal Pool Branchiopods. April 
1996.  

California Natural Diversity Database (CNDDB). California Department of Fish and Game. Version 3.1.0, 
Copyright 2003. Government Version June 4, 2011. 

6.5 CALIFORNIA RED-LEGGED FROG 

6.5.1 Methods 

Due to a paucity of new parcels with suitable habitat and restrictions on timing and number of days that 
surveys were authorized on available parcels, visual and larval (dipnet) surveys for CRF were only 
conducted opportunistically during surveys conducted primarily for California tiger salamander on four 
days in April 2011. 

6.5.2 Results and Discussion 

6.5.2.1 Survey Results 

6.5.2.1.1 Visual Encounter Surveys 

Permanent and ephemeral pools, ponds, and creeks were surveyed on four properties, one per day, all 
within Contra Costa County. No night surveys were conducted. No CRF were observed or heard on any 
of the parcels; however, American Bullfrogs (including larvae), Sierran Treefrogs, and California Toads 
were.  

6.5.2.1.2 Larval Surveys 

At the same time the potential aquatic habitat was being surveyed for juvenile and adult CRF, dipnetting 
for larvae (of both CRF and CTS) was conducted. No CRF larvae were detected at any of the sites; 
however, Sierra Treefrog and California Toad larvae were captured at multiple sites. 

6.5.2.2 Discussion 

Most of the areas surveyed in 2011 did not possess high quality CRF habitat, even though all sites were 
within the historic range of the species and within one mile of an existing CNDDB record. The aquatic 
habitat was marginal to unsuitable for two main reasons: (1) the sites were ephemeral with little to no 
vegetation and likely dried prior to CRF larvae being able to metamorphose successfully or (2) the site 
was perennial but highly degraded and occupied by American Bullfrogs.  

6.6 CALIFORNIA TIGER SALAMANDER 

6.6.1 Methods 

Due to a paucity of new parcels with suitable habitat and restrictions on timing and number of days that 
surveys were authorized on available parcels, larval (dipnet) surveys for CTS were only conducted on 
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four days in April 2011. By the time survey teams were able to enter properties in April 2011, it was 
assumed that no CTS eggs would be present at that time, only larvae, so no visual encounter surveys 
were conducted for CTS eggs. 

6.6.2 Results and Discussion 

6.6.2.1 Survey Results 

Dozens of ephemeral pools and one potentially permanent pond were dipnetted for CTS larvae on four 
properties in Contra Costa County in April 2011. CTS larvae were detected in two of the ponds, one large, 
apparently ephemeral pool and one seemingly permanent pond. Sierran Treefrog and California Toad 
larvae were also captured during these surveys. 

6.6.2.2 Discussion 

The apparently ephemeral pool where a CTS larva was found is the location of a 2005 CNDDB record, so 
the 2011 survey confirmed that the species is still actively using the site for breeding. The seemingly 
permanent pool does not have a CNDDB record associated with it directly; however, it appears that it 
may actually be the location of a 1982 CNDDB record for the species for which the polygon has been 
drawn in the wrong location. That this pond continues to support CTS is interesting because it is deep 
(greater than 1 meter) and is located very near sites possessing American bullfrogs; however, none were 
observed or captured on this property.  

6.7 GIANT GARTER SNAKE 

6.7.1 Methods 

Due to a paucity of new parcels with suitable habitat and restrictions on timing and number of days that 
surveys were authorized on available parcels, no surveys for GGS were conducted in 2011. 

6.7.2 Discussion 

Unfortunately, because the team did not conduct GGS surveys, the understanding of this species’ 
distribution in the CPA was not advanced. 

6.8 BIRDS 

The goal of the 2011 surveys was to identify and delineate potential and occupied nest sites and nesting 
habitat for special-status bird species in parcels that were not available during 2009 and 2010, and to 
conduct additional focused surveys to detect Black Rails in areas not previously covered. 

Twenty-five special-status bird species are known to or expected to nest in the Conveyance Planning 
Area CPA. Species-specific surveys were conducted in March and April for Black Rails. Surveys were 
conducted from April 1 through July 19, 2011 at parcels that were not available in 2009 or 2010 for all 
other special-status bird species that are known to or are expected to nest in the CPA, except the 
“modesto” song sparrow which was found to be ubiquitis in the Delta in 2009. In the following discussion, 
species in each group were surveyed for at the same time, using similar methods, in basically the same 
habitat within the CPA. Black Rails were surveyed using concentrated efforts, and will be discussed in 
detail. 

For each special-status species observed, data were collected with a GPS receiver noting the species 
observed; number observed; time; location, including the location of the observer and the distance from 
and direction to the subject; habitat type as a function of vegetative structure; and general activity of the 
subject that would indicate that it was nesting at the site. For species such as egrets, herons, and 
cormorants, actual nesting had to be observed; for hawks, nesting or specific nesting behavior had to be 
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observed, such as territory defense; and for most passerines, the bird needed only to be on-site (flyovers 
were not accepted). Rookeries and other nesting habitat found are assumed to be extant for a minimum 
of 5 years. 

Project surveyors, led by DWR staff, collected 226 nest site records for the 24 special-status bird species 
in the CPA in 2011. Project surveyors have collected 717 nest site records for special-status bird species 
in the CPA in the 3 seasons surveys have been conducted. Most were previously undocumented nest 
sites. 

6.8.1 California Black Rail 

6.8.1.1 Methods 

The specific goal of the 2011 surveys effort was to get coverage of areas not surveyed in previous years 
in order to get a more complete picture of California Black Rail distribution within the CPA. A formal 
protocol for Black Rail surveys in tidal marsh (Evens 2002) was adapted for use in the Delta by the DWR 
avian survey lead, with input from other DWR avian experts. The 2011 surveys were completed by DWR 
avian experts. 

One accessible parcel and two boat survey routes identified as containing additional potential Black Rail 
habitat were surveyed in 2011. Teams of two or more surveyors walked or traveled by boat along the 
edges of appropriate habitat within each boat route or parcel on two occasions between March 1 and 
April 30 from sunrise to three hours after sunrise. All Black Rail playback responses and spontaneous 
calls were recorded as assumed nesting birds, as the surveys took place within the known Black Rail 
nesting period (Eddleman et al. 1994).  

6.8.1.2 Results and Discussion 

6.8.1.2.1 Survey Results 

Surveyors collected three Black Rail data points in 2011 on two mid-channel islands and one managed 
marsh in the central Delta. The mid-channel islands consisted of mixed tule wetland and willow-dogwood 
scrub. The managed marsh consisted of a tule-dominated wetland on Mandeville Island. An estimated 
three Black Rail nesting pairs were detected throughout the Delta during 2011 surveys.  

6.8.1.2.2 Limitations and Future Surveys 

Surveyors observed fewer Black Rails in 2011 in the CPA than in 2010. This is due in large part to a far 
less extensive survey effort that covered a smaller area. Detection rates were also lower in spring 2011 
relative to the previous year, which may be explained by differing weather conditions. The 2010-2011 
water year had higher rainfall that occurred throughout the survey period. The increased rainfall winter 
and spring may have delayed successful Black Rail nesting in 2011. All Black Rail observations for all 
years were in the and around the central Delta; none were observed in the north or south Delta.  

The central and south-central Delta likely has important, albeit limited, habitat for Black Rails, both 
nesting and refugia. The majority of Black Rail observations in all three survey seasons were on mid-
channel islands at low elevation. Other locations were within managed marshes, also at low elevation. 
Changes in water level due to operational changes and projected sea level rise could inundate marshes 
and reduce available habitat, which would in turn adversely affect Black Rail populations in the Delta. 
Planned habitat restoration efforts should include transitional zones with higher elevations to allow marsh 
vegetation to colonize as water levels rise. 

Black Rails may be surveyed for in new, previously unsurveyed parcel locations that become available 
during future survey periods and during pre-construction surveys. Additional surveys may be conducted in 
order to increase understanding of how the species uses wetland habitats in the Delta. Surveys would 
continue as performed in the 2010 - 2011 survey seasons. 
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6.8.2 Double-Crested Cormorant, Great Blue Heron, Great Egret, Snowy 
Egret, and Black-Crowned Night Heron 

6.8.2.1 Methods 

Double-crested Cormorant, Great Blue Heron, Great Egret, Snowy Egret, and Black-crowned Night Heron 
are tree-nesting water birds, and all are State Species of Special Concern. The primary concern 
regarding these species is loss of nesting habitat. Each of these species typically uses rookeries (colonial 
nest sites in large trees) that often include interspecies nesting with other species in this group. Snowy 
Egrets also nest on mats of vegetation in tule-dominated wetlands.  

The specific goal of the 2011 surveys regarding these species was to identify rookeries on parcels in the 
CPA that were not accessible in 2009 and 2010. The 2011 survey methods were the same as those used 
in 2010. 

6.8.2.2 Results and Discussion 

6.8.2.2.1 Survey Results 

One Double-crested Cormorant rookery, containing 75 nests, was observed in the CPA during 2011 
surveys. This rookery was found in a eucalyptus tree stand near Venice Cut in the central Delta. No new 
Great Blue Heron, Great Egret, Snowy Egret, or Black-crowned Night Heron rookeries were observed.  

6.8.2.2.2 Limitations and Future Surveys 

Available nesting habitat (large, mature trees) is highly variable throughout the CPA, depending on land 
use and riverbank management. Most potential nesting habitat occurs along or within (on mid-channel 
islands) the Delta’s rivers and sloughs. Mid-channel islands are unleveed islands in waterways; in the 
Delta, they often are vegetated by emergent wetlands and/or riparian scrub. No tule or cattail marsh-
nesting colonies of Snowy Egret were observed. Species in this group may be surveyed for in new, 
previously unsurveyed parcel locations that become available during future survey periods and during 
pre-construction surveys. Surveys will continue as performed in the 2009-2011 survey seasons. 

6.8.3 Least Bittern and White-Faced Ibis 

6.8.3.1 Methods 

The specific goal of the 2011 surveys was to survey likely nesting habitat for each species on parcels for 
which the surveyors did not have access in 2009 and 2010, as well as along Black Rail survey routes. No 
formal survey protocols have been developed for Least Bittern or White-faced Ibis. The survey 
methodology was developed by the DWR avian survey lead, with input from other DWR and CDFG avian 
experts. 

Teams of two or more surveyors walked or traveled by boat along the edges of marshes on at least two 
occasions between April 1 and June 30 during daylight hours. Surveyors recorded Least Bittern locations 
when birds were heard opportunistically during Black Rail surveys and parcel surveys. Surveyors 
recorded spontaneous calls by the Least Bitterns as assumed nesting birds. The White-faced Ibis was 
surveyed through observation only, in all shallow water wetland.  

6.8.3.2 Results and Discussion 

6.8.3.2.1 Survey Results 

No Least Bitterns or White-faced Ibis were observed during 2011 surveys.  
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Limitations and Future Surveys 

One Least Bittern was observed in 2010 surveys, but none in 2009. The fact that only one Least Bittern 
was observed over three survey seasons (2009-2011) suggests that it is rare in the Delta. While rare, the 
Least Bittern is a very secretive species, and likely occurs with higher frequency than indicated by our 
survey results.  

No White-faced Ibis were detected in the CPA in 2010 or 2011. In 2009, incidental observations of White-
faced Ibis were recorded, but no nesting colonies were observed. White-faced Ibis may not have enough 
available nesting habitat with the appropriate vegetative structure within the CPA, or it is possible that 
numbers may not have recovered following its extirpation in the region. 

Least Bittern and White-faced Ibis may be surveyed for in new, previously unsurveyed DHCCP locations 
that become available before and during future survey periods and during pre-construction surveys. 
Surveys will continue as performed in the 2009 - 2011 survey seasons. 

6.8.4 Redhead, Northern Harrier, and Short-Eared Owl 

6.8.4.1 Methods 

The goal of the 2011 surveys was to identify and delineate likely nesting habitat of these species in the 
CPA on parcels that were not accessible in 2009 or 2010. Specifically, the objective of the surveys was to 
identify the species’ nesting habitat in the CPA on parcels for which the surveyors had access, as well as 
along boat survey routes. The 2011 survey methods were the same as those used in 2009 and 2010. 

6.8.4.2 Results and Discussion 

6.8.4.2.1 Survey Results 

Surveyors collected 15 data points in 2011 representing at least 15 Northern Harrier nest sites in 
appropriate habitat on newly accessible parcels and Black Rail survey routes. Thirty individuals were 
observed, including five juvenile birds. 

No Redheads or Short-eared Owls were observed or heard during 2011 surveys.  

6.8.4.2.2 Limitations and Future Surveys 

Northern Harriers nest throughout the Delta in marsh, seasonal wetland, and scrub habitats. No nesting 
Northern Harriers were observed in the northern portion of the CPA, although they were common there 
throughout the nesting season. Much of the marsh in that region is surrounded by riparian trees, which 
reduces visibility of the species, which may have resulted in missed observations, or it may be that 
Northern Harriers avoid nesting in marshes with large adjacent riparian stands. 

No Redheads or Short-eared Owls were observed during three years of surveys. Redheads probably 
occur in the Central Valley in small numbers, and primarily as nonbreeders, because they prefer larger 
lakes for nesting. Although Short-eared Owls are known to nest in the CPA, they are rare and primarily 
are found along the western edge of the CPA. The surveys used were not optimal for finding nesting 
Short-eared Owls, but the surveys were deemed adequate for this effort given that the species is unlikely 
to nest in the CPA, the species has limited CEQA protection, and it will most likely benefit from the BDCP 
wetland restoration activities. 

The species in this group may be surveyed for in new, previously unsurveyed locations that become 
available during future survey periods and during pre-construction surveys. Surveys will continue as 
performed in the 2009-2011 survey seasons. 



Chapter 6 2011 Biological Surveys 

2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report Page 6-11 
 December 2011 

6.8.5 White-Tailed Kite, Cooper’s Hawk, Swainson’s Hawk, and Osprey 

6.8.5.1 Methods 

The specific goal of the 2011 surveys was to find and delineate the species’ nest sites in the CPA on 
parcels that were not accessible in 2009 and 2010, as well as along boat survey routes. Of these species, 
a formal survey protocol has been developed for Swainson’s Hawk only, and for preconstruction surveys, 
specifically. The 2011 survey methods were the same as those used in 2009 and 2010. 

6.8.5.2 Results and Discussion 

6.8.5.2.1 Survey Results 

One White-tailed Kite nest sites was observed within the CPA during 2011 surveys. No Cooper’s Hawk or 
Osprey nest sites were observed within the CPA. 

In 2011, surveyors collected 54 Swainson’s Hawk data points throughout the Delta, which represent a 
minimum of 50 individual nest sites (nesting pairs).  

6.8.5.2.2 Limitations and Future Surveys 

The White-tailed Kite recorded in 2011 surveys was observed on Empire Tract in the central Delta. No 
nest site was found, but the bird’s behavior indicated there was a nest nearby. No White-tailed Kites were 
recorded in 2010, and all of the 2009 White-tailed Kite observations of nest sites were collected in the 
central and north Delta. No nests were observed in the south Delta during all three survey seasons. 
Observed nest sites typically were associated with dense riparian vegetation adjacent to seasonal 
wetland/grassland and marsh habitat. Nest sites were notably absent along navigable waterways and 
marsh without dense riparian trees. Almost all nest sites were located in the eastern portion of the CPA. 

The one Cooper’s Hawk recorded in 2009 was based on territorial behavior, and no nests were observed. 
This result was expected because Cooper’s Hawks probably nest in the Delta in low numbers, and 
although they are readily observed soaring and foraging, they are relatively difficult to detect at nest sites 
because they nest in dense tree stands.  

For all three years of surveys, surveyors collected 192 Swainson’s Hawks nest data points, which 
represents approximately 175 nesting pairs. Many of the 2011 nests were found in areas previously not 
surveyed, but several nests were likely those of birds observed in previous years. The survey effort in 
2011 was centered in the central Delta to address the question of nest density in that area. Although the 
central Delta had been characterized as a low density nesting area for Swainson’s Hawks, the 2011 data 
indicates it is actually a high density nesting area. 

The Osprey nests observed in 2009 were on human-made towers or poles. Because of the high detection 
probability of this species, it appears that few Ospreys nest in the Delta, although these data may indicate 
that the species is beginning to return to the Delta to nest. 

Species in this group may be surveyed for in new, previously unsurveyed locations that become available 
during future survey periods and during pre-construction surveys. Surveys will continue as performed in 
the 2009-2011 survey seasons. 

6.8.6 Greater Sandhill Crane and Lesser Sandhill Crane 

Sandhill Crane surveys were not conducted in 2010 or 2011. Results of 2009 surveys are provided in 
Section 2.8.5. 
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6.8.6.1 Results and Discussion 

No additional surveys for these species are expected for the BDCP EIR/EIS, because sufficient data were 
collected in 2009 to corroborate the wintering range in the Delta. Sandhill cranes may be surveyed for 
during pre-construction surveys. 

6.8.7 Western Yellow-Billed Cuckoo and Yellow-Breasted Chat 

6.8.7.1 Methods 

The goal of the 2011 surveys was to identify Yellow-breasted Chat nesting habitat in the CPA on parcels 
for which the surveyors had access, as well as along boat-accessible waterways. The 2011 survey 
methods were the same as those used in 2010; surveys were completed by DWR staff. Personnel 
surveyed for Yellow-breasted Chats in dense riparian scrub with little or no tree overstory on parcels not 
available in 2009 or 2010, as well as along Black Rail survey routes.  

No Western Yellow-billed Cuckoo surveys were conducted during 2011.  

6.8.7.2 Results and Discussion 

6.8.7.2.1 Survey Results 

Surveyors collected 33 data points for Yellow-breasted Chats, which represent an estimated minimum of 
29 nest sites.  

6.8.7.2.2 Limitations and Future Surveys 

Yellow-billed Cuckoo surveys were not conducted in 2011. Results of 2009 and 2010 surveys are 
provided in Section 4.7.7. 

DHCCP survey data from all three years (72 records) indicate that Yellow-breasted Chats nest in discrete 
areas within the Delta, and primarily in the central Delta. All likely nesters were found in low to high 
density shrub-scrub habitat, with or without a sparse to moderate tree canopy, and associated with open 
water, emergent wetlands and seasonal-type wetlands, conditions that result in the growth of shrub-
scrub. The species appears to be absent in most dense riparian forest habitat in the Delta. Appropriate 
nesting habitat is present throughout the Delta, so it is unclear why the species is not more widespread in 
the CPA or why it is not found to a greater degree on the existing preserves. Data from the DHCCP 
surveys indicate that the species is found in the Delta in much greater numbers than was previously 
thought. 

Both species may be surveyed for in appropriate habitat in new, previously unsurveyed locations that 
become available during future survey periods and during pre-construction surveys. Surveys will continue 
as performed in the 2010 survey season. Additionally, areas surveyed in 2009 and 2010 that have high 
potential to contain nesting cuckoos may be surveyed again in the future. 

6.8.8 Burrowing Owl, Loggerhead Shrike, and Grasshopper Sparrow 

6.8.8.1 Methods 

The goal of the 2011 surveys was to identify all nesting habitat in the CPA on parcels which were not 
accessible in 2009 and 2010. The 2011 survey methods were the same as those used in 2009 and 2010. 
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6.8.8.2 Results and Discussion 

6.8.8.2.1 Survey Results 

Surveyors collected 30 Burrowing Owl data points in 2011, representing at least 18 nest sites. One 
juvenile bird was observed.  

Eighteen Loggerhead Shrikes were observed during 2011 surveys, representing 15 nest sites. Two 
juvenile birds were observed.  

No Grasshopper Sparrows were observed during 2011 surveys. 

6.8.8.2.2 Limitations and Future Surveys 

DHCCP surveys indicate that almost all Burrowing Owls that occur in the CPA nest in the southeast 
portion of the project area in the upland grassland habitats. No Burrowing Owls were found on Delta 
islands or in seasonal wetlands, and the vast majority of the CPA has no Burrowing Owls. 

Loggerhead Shrikes were found primarily in the upland grasslands of the southeast corner of the CPA, 
with few using seasonal wetlands, and none using Delta islands. The vast majority of the CPA has no 
nesting Loggerhead Shrikes. 

Few Grasshopper Sparrows were observed during the three survey seasons. One location was in the 
southern end of the CPA, but all of the others were in the northeastern end of the CPA in Stone Lakes 
National Wildlife Refuge. 

Species in this group may be surveyed for in new, previously unsurveyed locations that become available 
during future survey periods and during pre-construction surveys. Surveys will continue as performed in 
the 2009-2010 survey season. 

6.8.9 Tricolored Blackbird and Yellow-headed Blackbird 

6.8.9.1 Methods 

The goal of the 2011 surveys was to find and delineate the species’ nest sites in the CPA on parcels that 
were not accessible in 2009 and 2010. The 2011 survey methods were the same as those used in 2009 
and 2010. 

6.8.9.2 Results and Discussion 

6.8.9.2.1 Survey Results 

Surveyors observed only one Tricolored Blackbird in 2011, foraging with a flock of Red-winged 
Blackbirds, and no likely nest sites. No large colonies were observed. 

No Yellow-headed Blackbirds were observed in 2011.  

6.8.9.2.2 Limitations and Future Surveys 

Despite conducting focused surveys for the species in 2010, no Tricolored Blackbird nest colonies were 
detected in any of the DHCCP survey seasons. The lack of observations suggests that while there 
appears to be appropriate habitat available throughout the Delta, the species does not use this region for 
nesting. There is evidence that Tricolored Blackbirds prefer less mature freshwater marshes; active 
habitat management including frequent burning and/or disking, may be required to maintain the 
vegetation characteristics necessary for nesting to occur in the Delta over the long term.  
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Yellow-headed Blackbirds prefer dense tule-cattail vegetation surrounded by deeper water for breeding. 
The lack of detections of breeding birds on the parcels surveyed may be due to low availability of 
appropriate breeding habitat. 

Tricolored Blackbird and Yellow-headed Blackbird may be surveyed for in previously unsurveyed 
locations that become available during future survey periods and during pre-construction surveys. 
Surveys will continue as performed in the 2009-2010 survey seasons. 
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6.9 BATS 

6.9.1 Methods 

The specific goal of the 2011 bat surveys was to document potential habitat on new parcels made 
available through the TEP process that were not available in 2009. No supplemental acoustic or bridge 
surveys were conducted due to budgetary and staffing constraints. The methods for habitat assessments 
were the same as those used in 2009.  

6.9.2 Results and Discussion 

6.9.2.1 Survey Results 

Habitat assessments were conducted at 86 additional parcels in the CPA in 2011. Riparian habitat 
features, including wetlands, channels, and ponds, were present at 69 of the 86 surveyed parcels; annual 
grassland features at 5 parcels; agricultural fields at 39 parcels; oak forests at 4 parcels; eucalyptus 
[stands?] at 10 parcels; urban/barren/residential land uses at 11 parcels; orchards at 5 parcels; and 
vineyards at 10 parcels. Multiple habitat types often were present in a single parcel so the total number of 
habitat features is greater than the total number of assessed parcels. 

Of the 86 parcels assessed, 74 (86 percent) contained bat foraging and roosting features and were 
considered highly suitable parcels, none contained only foraging habitat, three (3 percent) contained only 
roosting habitat, and nine (10 percent) contained no potential roosting or foraging habitat. Nearly all (93 
percent) of the highly suitable parcels contained wetlands, channels, sloughs, ponds, or irrigation ditches 
associated with agricultural land uses. Nearly ninety percent of the highly suitable parcels contained large 
trees, and 45 of these parcels had intact stands of trees; 25 highly suitable parcels contained buildings, 
barns, or sheds that could support roosting bats. All accessible buildings, barns, and sheds were 
surveyed for bats and bat sign, but no evidence of bat use was detected at any of the suitable habitat 
features in the CPA in 2011. The nine parcels with no potential foraging and roosting habitat were found 
in either barren fields or overgrow blackberry and willow thickets with no water present. 

http://www.wrmp.org/docs/protocols/Wetland%20Birds.pdf
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6.9.2.2 Limitations and Future Surveys 

The scale of the bat survey effort has changed considerably over the last three years, but the method for 
habitat assessments has remained the same. In 2009 a large scale survey effort was performed that 
included habitat assessments, bridge surveys, and passive acoustic monitoring surveys. No surveys were 
conducted in 2010. With the availability access to new parcels from the continued BDCP TEP process, 
additional habitat assessments were conducted in 2011. Bat acoustic monitoring surveys were originally 
planned to continue as they did in 2009 through 2010 and possibly 2011; however, due to budgetary and 
staffing constraints, the scope of the surveys was reduced to habitat assessments on newly available 
parcels only. Parcels surveyed in 2011 were chosen with the same criteria used in 2009 for habitat 
assessment through the use of aerial photography and vegetation mapping. 

Since habitat assessment surveys don’t provide any detailed information on specific parcel use by bat 
species, just that potential habitat exists on site, more focused surveys should be conducted to determine 
the specific species that may be impacted within the CPA. At a minimum, additional surveys should 
include passive acoustic surveys comparable to those conducted in 2009, which identified bat species 
that were using a given location. However, passive acoustic monitoring has its own limitations, as this 
method has a tendency towards bias and does not always capture species with echolocation 
characteristics that don’t lend themselves well to being recorded by acoustic monitoring equipment. For 
example, bats that can be potentially under-represented in acoustic monitoring survey results are those 
bats that are considered “quiet” echolocators, or those that forage a great distance from the ground, out 
of the range of the receiver.  

If structures or large stands of trees that have been assessed as having potential for roosting habitat are 
planned for removal, active acoustic surveys should first be conducted, preferably accompanied by mist-
netting. Acoustic monitoring accompanied by mist-netting is considered a highly effective survey method 
for specific bat species identification and should be used for structure removal surveys whenever feasible. 
This method is invasive and requires biologist to have special permits, which can make it a less practical 
survey method. For active acoustic monitoring surveys, qualified biologists conduct a visual survey of a 
particular structure or stand of trees for exiting bats, while simultaneously recording echolocation calls. 
This method removes some of the uncertainty in species identification, as combining visual inspection of 
bat physical characteristics with acoustic recordings allows for more accurate species identification than 
passive acoustic monitoring alone. 

6.10 RIPARIAN MAMMALS 

This section describes the results of habitat assessments and trapping surveys for Riparian Brush Rabbit 
and Riparian Woodrat conducted by biologists from the California State University, Stanislaus – 
Endangered Species Recovery Program (ESRP) in 2011.  

6.10.1 Methods 

6.10.1.1 Habitat Assessments and Trapping Surveys 

Field methods for the 2011 field season for riparian mammals were consistent with the 2009 and 2010 
protocols. Habitat assessment surveys were conducted on 23 parcels during 2011, including parcels that 
became available on April 1, 2011. Since the project initiated October 23, 2008, 296 parcels have been 
surveyed. 

During 2011, live-trapping was conducted from August 8th-12th along the northern perimeter of the Middle 
River in San Joaquin County just east of Tracy Boulevard. For this effort, sixty live-traps were placed in 
six trap lines for four nights, resulting in 240 (60x4) trap-nights. 



2011 Biological Surveys Chapter 6 

Page 6-16 2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report 
December 2011  

6.10.2 Results and Discussion 

6.10.2.1 Trapping Results 

Six mammal species were trapped during 2011 surveys – Desert Cottontail (Sylvilagus audobonii), Black 
Rat (Rattus rattus), Long-tailed weasel (Mustela frenata), Striped Skunk (Mephitis mephitis), and Spotted 
Towhee (Pipilo maculates). Of the 69 total captures in 2011, the most commonly recorded species during 
the trapping survey were Black Rat (16 specimens) and Desert Cottontail (39 specimens). No Riparian 
Woodrats or Brush Rabbits were captured.  

6.10.2.2 Limitations and Future Surveys 

Since the project’s initiation date in October 2008, 296 parcels have had habitat assessment surveys and 
trapping has been conducted on 69 parcels for a total of 9,326 trap nights. However, most of the 
accessible parcels have had either marginal habitat or were located in parts of the conveyance planning 
areas that have a lower probability of harboring either species. 

From intensive field work in the Stewart Tract area (since 1998) and in other nearby areas (Caswell 
Memorial State Park, Buffington Tract, Faith Ranch, San Joaquin River NWR) over the past 10-30+ 
years, there is every reason to believe that one or both species are also present in similar habitat at the 
southern end of the planning area. Populations of Riparian Brush Rabbit are present in these more 
southern areas of the CPA, where the CSU Stanislaus (ESRP) and its Federal and State partner 
agencies have initiated a captive propagation and reintroduction program for the species using breeders 
from the Stewart Tract area. In addition, since 2003, 30 woodrats have been captured at the San Joaquin 
River NWR and many more have been captured at Caswell Memorial State Park. 

It is believed that there is a greater probability of documenting Riparian Brush Rabbit and perhaps 
Riparian Woodrat in areas south of Highways 4 and 12 (mostly in San Joaquin County) than in central 
and northern parts of the conveyance planning area, but the latter cannot (and have not) be ruled out. 

 



Chapter 7 2011 Other Environmental Surveys 

2009–2011 Bay Delta Conservation Plan EIR/EIS Environmental Data Report Page 7-1 
 December 2011 

CHAPTER 7:  2011 OTHER ENVIRONMENTAL SURVEYS 

7.1 CULTURAL RESOURCES 

Cultural resources surveys were conducted in 2011 to supplement data collected in 2009. The 2011 
surveys were limited to parcels that DWR obtained access to in early 2011, through a court-ordered 
process.  

7.1.1 Methods 

7.1.1.1 Literature and Records Search Methods 

The CHRIS record searches conducted in 2009 demonstrated that a wide variety of prehistoric and 
historic-era sites, features, and artifacts have been documented in the CPA. For purposes of the records 
search, the review area was defined as the area within a distance ranging from approximately 1,000 feet 
to approximately 5,000 feet from the known location of facilities that may be implemented as part of the 
BDCP. 

The 2011 survey utilized the above-noted literature and records search conducted in 2009 to guide 2011 
field efforts. A detailed description of the CHRIS records search is included in Section 3.1.1 of this 
document. 

7.1.1.2 Native American Consultation 

The Native American Heritage Commission (NAHC) was contacted on May 21, 2009, and May 5, 2011, 
for information about the location of known heritage or sacred sites in the CPA. The California Valley 
Miwok Tribe, the Cortina Band of Indians, the Ione Band of Miwok Indians, the North Valley Yokuts Tribe, 
the Rumsey Indian Rancheria of Wintun, the Shingle Springs Band of Miwok Indians, the Ohlone Indian 
Tribe, the United Auburn Indian Community of the Auburn Rancheria, the Wilton Rancheria, and other 
knowledgeable individuals were contacted by letter on June 15 and 22, 2009, for any information they 
might have on the CPA. 

The parcels surveyed as part of the 2011 inventory were included in the original project area indentified in 
2009, when Native American consultation was initiated by DWR under CEQA for the BDCP. Therefore, 
additional letters to the above-noted individuals were not sent for the 2011 survey effort. 

7.1.1.3 Field Survey Methods 

Field investigations for the 2011 survey were limited to condition assessments of previously recorded or 
known archaeological sites and conducting cursory surveys of Holocene-era Piper Sand deposits within 
the CPA. DWR archaeologists attempted to verify the accuracy of site records and site locations, as well 
as the presence or absence of artifacts or human remains within the previously recorded sites and Piper 
Sands. These investigations were generally limited to single-day field inspections. Photographs and GPS 
location readings were taken at all revisited sites. DWR archaeological staff is in the process of 
generating primary record updates for all revisited sites. Once the updates have been completed they will 
be sent to the appropriate information center.  

7.1.2 Results and Discussion 

7.1.2.1 Literature and Records Search Results 

The literature and records search was conducted during the 2009 survey effort. Details can be found in 
Section 3.1.2.1. 
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7.1.2.2 Native American Consultation Results 

The sacred lands search conducted by the NAHC on June 5, 2009, and May 5, 2011, did not identify the 
presence of any known heritage or sacred sites. The individuals and organizations identified as 
knowledgeable persons by the NAHC were contacted by letter on June 15 and 22, 2009, to solicit their 
comments and concerns regarding the project. Responses to letters are included in Section 3.1.2.2 of this 
document. No additional comments have been received to date. 

7.1.2.3 Field Survey Results 

Cursory cultural resources surveys for 2011 were conducted over 10 days (May 11, 12, 24, and 25, June 
21 and 22, July 19 and 20, and August 10 and 11, 2011) by DWR archaeologists. The original plan was 
to relocate 51 previously recorded sites in the CPA, which were spread among 61 of the court-ordered 
parcels. Survey of 30 sites and 8 Piper Sand accumulations on 32 parcels was accomplished; surveys 
were halted before the remaining 21 sites could be visited.  

Of the 30 sites visited, 7 were prehistoric sites, 4 of which each contained a possible human burial, 1 was 
a multicomponent historic/prehistoric site with a possible human burial, and 22 were historic-era sites. 
The field crew was able to access and identify all of the site locations; however, the site constituents were 
often difficult to identify due to dense vegetation, or disturbance from current and historic agricultural use.  

No previously unrecorded resources were encountered; however, due either to erosional processes or 
previous inaccurate recording, two of the sites were larger in area than what was indicated on the site 
record. Further, although surface remains were not observed on the Piper Sands, these accumulations 
are likely to contain buried cultural deposits.  

7.1.2.4 Conclusions 

The cultural resources surveys conducted for BDCP in 2011 were intended to ground-truth previously 
recorded resources on the court-ordered parcels. This exercise provided valuable insight about the issues 
to be faced if the ground is disturbed by project construction in these areas. Ground-truthing of previously 
recorded site locations helped to determine whether sites were present in some form (e.g., a leveled 
mound in an agricultural field) or whether they had likely been destroyed by construction of infrastructure 
or development. The potential for some sites to maintain intact subsurface deposits, even though no 
surface evidence remains, exists. If ground disturbance occurs in, or close to, any previously recorded 
archaeological site, exploratory excavations shall be conducted to determine the presence and extent of 
any remaining site constituents.  
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7.2 RECREATION 

No BDCP EIR/EIS recreation field surveys were conducted in 2011. Results for 2009 and 2010 are 
summarized in Sections 3.2 and 5.2. 


