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LLNL Site 300 2001-2002 Wet SeaMn Branchiopod Survey Report 

INTRODUCTION 

Project Description 

Condor Country Consulting on bebalf of Laweme Livermore National Laboratory (LLNL) has 
performed wet season surveys for listed branchiopods at Site 300, located in eastern Alameda 
County and west- San Joaquin County (Figare 1, Appendu A). LI;M, is collecting 
information for the preparation of an EIS covering ongoing explosives testing and related 
activities on Site 300. Related activities inch& maintenance of fire roads and annual control 
burns of approximately 607 hectares (1,500 acres) (Jim Woollett, personal comment). Control 
burns typically take place on the northern portion of the site. 

Purpose of the Survey 

Condor Country Consulting conducted surveys for listed branchiopods in the 2001-2002 wet 
SeaSOn to detennuK * the distri;bution of federally-listed branchbpods witbin the study area. A 
second survey is required to complete the requirements of the U. S. Fish and Wildlife Service 
(USFWS) "Interim Survey Guidelines to Permittees fir Recovery Permits under Section 
lO(a)(l)(A) of the Eudangered Species Act for the Listed Vernal Pool Branchiopods" 
(Guidelines). The second survey will likely be conducted during the 2002-2003 wet season. 

The 2001-2002 wet season survey is intended to provide LLNL with information that will assist 
them in detexmbiug the effects of the proposed action on federally Med branchiopods and 
provide information usefid in the prepadon of the associated environmental documentation 
It is also expected to partially satisfy the survey requirements of the USFWS. 

For the purpose of this report, the term branchiopod r e b  specifidly to phyllopodous 
branchiopods (Smith 2001) and not cladocerans. Faky shrimp, tadpole shrimp, and clam 
shrimp are all categorized as phyllopodous branchiopods and are currently the only members of 
the Class Branchiopoda that contain species that are listed under the fixed Endangered 
Species Act. Although clad- are branchiopods and were found on the site, they are only 
referred to by Order in this report because they are not Werally listed and therefore are not the 
target species of this study. 

Wendy Weber of Condor Couotry C o d i n g  conducted surveys to determine the distribution 
of vernal pool branchiopods at Site 300. Verbal approval to conduct the surveys was received 
&om Vincent Griego of the USFWS on Jawary 18,2002. The Mitten authorizatiin (1-1-02- 
PR- 10 1 2), received on March 19,2002 (Appendix B), incorrectly identifies the date of the 
verbal authorbation. Vincent Griego acknowledged the correct date in a telephone 
conversation on August 15,2002. 

"he following wet season report is submitted in accordance with the conditions of USFWS 
Permit TE-016591-1 (Appendix B). The format ofthe report followsthe fonnat outlined inthe 
Guidelines (USFWS 1996). 
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METHODOLOGY 

Study Area 

The Site 300 study area is located on the Midway and Tracy USGS 7.5 minute topographic 
quadrangle maps (Figure 1). The study area encompasses approximately 2,833 hectares (7,000 
acres) of the rolling hills and plunging canyons typical of the Altamont Hills (LLNL 20024. 
Contributing to the precipitous topography of the southern portion of the site are several rock 
outcrops. Elevations on the site range h m  170 to 525 meters (560 to 1,722 feet) above mean 
sea level. 

Sheep historically grazed Site 300, but no ranchiug or farminghas takenplace there since the 
site was purchased in 1953 (LLNL 200%). The site is predominantly open space, with only 
about 142 hectares (350 acres) occupied by structures or pavement. Surrounding land uses 
include cattle grazing and an off-mad vehicle rerre8fio ’ npark. 

Site 300 contains a diverse mosaic of plant communities including native and introduced 
grasslands, blue oak and 
(LLNL 2002a). Non-native grasslands occupy the largest portion of the site, approximately 
2,285 hectares (5,647 acres) (UNL 2002a). Native perennial grasshds, bud mainly in the 
northern half of the site, occupy approximately 293 hectares (723 acres). Blue oak woodlands 
are found on north-king slopes in the southern half of Site 300 and occupy about 61 hectares 
(1 50 acres). h~ the southwest corner of the site d sage scrub occupies about 44 hedares 
(108 acres). Riparian woodtand is confined to drainages on the southern half of the site. 
Herbaceous wetlands are scattered throughout the site and occupy a very small percentage of 
the site. Reports containing updated vegetation and wetland infbrmation will be available for 
inclusion in the next W i n g s  report for this site. 

woodlands, coastal sage scrub, and herlmceous wetlands 

Pooled aquatic habitat on Site 300 is limited, largely due to the relatively low average rainfall 
[around 25 centimeters (10 inches) per year] and steep terrain. Seeps, drainages, puddles and 
modified vernal pools are the only aquatic habitat found on the site. All of these babiit types 
provide some potentially suitable habitat for large branchiopods. 

survey Methodology 

Upon commencemnt of surveys Condor Country Consulting assessed the site to determine 
areas of suitable habitat. All suitable habitat was sampled throughout the survey period. A 
total of 14 pools were identified and included in the survey. 

Surveys were conducted mrding to the methods described inthe Guidelii (USFWS 1996). 
Surveys began on January 18,2002, approximately two weeks after pools had Nled to a depth 
greater than 3 cm (1 in). Sampling occurred every two weeks thereafter until April 26,2002 
whenall pools were either dry or had been inundatgd for at least 120 days. The surveys 
p e r f b r m e d  in the interim were conducted on the dates listed in Table 1 (Appendix C). Wendy 
Weber conducted all surveys under the authorization of her permit (Permit TE-016591-1). 

2 condorcounbycQlsulting 
Decanber 3,2002 
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Each day's survey data were collected on data sheets (Appendix D). All pools were surveyed 
as they filled through the end of the survey period or until they were dry. A he-meshed 
aquarium net attached to a piece of plastic pipe was used to sample the water column. Samples 
were taken at the surhce, throughout the water column, and along the margins and bottom of 
each pooL Identification of specimens was performed in the field using a 1OX hand lens. 
Living specimens were identified and returned to their respective pools. The branchiopod key 
developed by Clyde Eriksen and Denton Belk (1999) was employed to confirm identifications. 
All amphibian eggs and larvae hund in samples were immediately released at the point of 
Capture. 

Initial reconnaissance of the study area was perfbrmed using a four-wheeldrive truck due to 
the large area to be covered and the steep terrain on much of the site. Ms. Weber was assisted 
in locating pools by LLNL biologist Jim Woollett. His familiarity with known pool locations 
and general navigation of the site were instrume ntalinensuringallpotentialbrancbiopod 
habitat was identified and surveyed. Vehicular access to the site proved to be the most feasible 
way of surveying and was employed throughout the survey period, Each pool identitied was 
mapped by hand on a USGS 7.5 minute topographic map of the area, satqled, and data were 
recorded on a data sheets. Temperame and weather data were taken at the b e g i i  of each 
survey. Air temperature and wind speed were obtained &om Site 300 weather station data for 
8:30am the day of each survey. This data is published on the LLNL websii (LLNL 2002b). 
The data recorded fbr each pool included habitat type, bmchiopods observed, a m p h i i  
observed, and other aquatic invertebrates observed. 

Pool locations arad areas (Table 1) were recorded with a Trimble Global Positioning System 
unit during survey round seven. The areaof eachpoolwasrecorded by walking the pool's 
perimeter at the approximate meanhighwater line. This inkrmationwas usedto create Fgore 
2A and 2B with ESRI ArcVieWTy software. Both figures show the locations of surveyed pools. 

HABITAT DESCRIPTIONS 

Several disturbed and undkturbed habitat types provide potentially suitable habfit for listed 
branchiopods on the site, and include vernal pools, puddles in roadbeds, and ephemeral 
drainages. Rock outcrops on the site were not found to be suitable brancbiopod habitat because 
noplingwasobservedthereduringthehabiireco~. 

Vernal Pools 

Two natural vernal pools (FS-04 and FS-07 in Figure 2A) are present on the site. Both have 
been mechanically modified sometime in the past by the construcm . n of a berm on the 
downslope side of each pool (Photos 1 and 2). 

According to Jim Woollett, LLNL's principal biologist for Site 300, pool FS-07 only begins to 
fill after 13 cm(5 in) of raiu have fallen and requkes more rainto reacha depth suitable to 
support brancbiopods. Raid" at the site reached 13 cm (5 in) on February 7,2002 only one 
week before most pools showed signs of drying (LLNL 2002b). The rainfall total on the site, 

3 
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for the period of October 2001 through April 2002, was 17.65 cm (6.95 in) (LLNL 2002b). As 
a result pool FS-07 never filled during the 2001-2002 wet season. 

Photo 1. Vernal Pool FS-07. March 29,2002. 

Photo 2. Vernal Pool FS-04 supports populations of L. occidentalis and C. 
calijornicus. March 29,2002. 

4 Condor Country Consulting 
December 3,2002 
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Vernal pool FS-04 depicted in Photo 2 is the only vernal pool in the study area that filled this 
season. It had a s d c e  area of approximately 1,948 square meters (20,968 f?) and was greater 
than one meter (3 feet) deep. This pool is seasonal a€though it may remain ponded late into the 
dry season. Species encountered in this pool include: California fairy shrimp (Linderiella 
occidentalis), California clam shriip (Cyzicus californicus), California red-legged fiog, 
California tiger salamander, ostracods, copepods, dyticids, cladocwans, notonectids, corixids, 
and microturbularians. 

Puddles 

Nine of the pools sampled for this survey were puddles in roadbeds (Table 1). Periods of 
inundation in this habitat type ranged ftom 14 days to greater than 120 days. Pools FS-06 and 
FS- 13 are fed by seeps, increasing their duration of pondii. Species encountered in this 
habitat type include: California red-legged fiog (Ram aurora &aytoniQ, California tiger 
salamander (Ambystoma califmiense), Pacific treehg (Hyla regilla), ostracods, dyticids, 
notonectids, corixids, culicids, and chironomids. 

Ephemeral Drainages 

The habitat suitability of pools within ephemeral drainages is influenced by factors such as the 
hquency and duration of astatic conditions and the presence or absence of fish. Three 
ephemeral drainages containing seasonal pools OCCUT on the site. None of these drainages 
directed flows that would preclude the presence of brancbiopods and none contained fish. 
Pools withinthe drainages varied in depth and surface are!a. Species encountered inthis habitat 
type include: Immature fairy shrimp (likely L. occidentalis), California tiger salamder, 
ostracods, copepods, cladocerans, dyticids, notonectids, corixids, cbirommids, and 
microturbularians. 

SURVEY RESULTS 

The 2001 -2002 wet season survey effort for Site 300 identified no listed branchiopods on the 
site. 

All pools surveyed are shown in Figures 2A and 2B. Data collected at each pool is 
Summanzed ' in Table 1. Data collected during each field Visit, including w e a k  and 
temperature, are included on the data sheets in Appendix D. 

Two branchiopod species that are not listed were observed during surveys. California fajr 
shrimp (L. occidentalis) and Califbrnia clam shrimp (C. californicus) were positively identified 
in only one pool (Fs-04) in the study area. Immature fairy shrimp were identified in FS-09, but 
shrimp were not present during the next round of surveys and were therefore not identified to 
species. Observations of the immature shrimp and the fect that pool FS-09 is downslope of 
vernal pool FS-07, known h m  previous surveys to contain L. occidentalis, support the 
surveyor's conclusion that the shrimp were likely L. occi&ntalis. 

5 condorcamtrycawlting 
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The distribution of other invertebrates and amphibians detected during these surveys is also 
reported below. 

Sampling Locations 

The Site 300 study area is located in Alameda and San Joaquin Counties, on the Midway and 
Tracy, California, U. S. Geological Survey 7.5 minute topographic quadrangle maps. The 
locations of the sampled pools are shown in Figures 2A and 2B. Each pool's location (in 
decimal degree l a t i i e  and longitude), habitat type, and hmal composition identified during 
surveys is shown in Table 1. 

Study Area Photographs 

Photogtqhs of the site as a whole and those of specific seasonally inundated habitats will be 
provided in the subsequent report addressing the results of the next survey. Original color 

Appendix E. None of the pools on the s b  contained listed branchiopods. Where branchiopods 
were observed the species names are included in the photo's captioa Photograpbs were taken 
on March 29,2002. 

photographs showing the two mDdifieed vernal pools (Fs-04 and Fs-07) are included in 

I i Species Identified and Population Size 

Two branchiopod species were identified during the surveys, L. OccidentuZis and C. 
culifornicus. Other animals found in the study area pools inchde califbrnia red-legged fiog, 
California tiger salamander, Pacific treehg, ostracods, copepods, cladocerans, cuiicids, 
dyticids, notonectids, corixids, chironomids, and microturbularii. 

Amphibians were observed in several pools. Juvenile California red-legged fiogs were seen in 

tiger salamander eggs and/or larvae were found in five of the pools sampled (Table 1). Two of 
the five pools containing tiger damadem were also inhabited by branchiopods. No other 
species of amphibians were detected within the study area. 

I 
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I pools FS-04 and FS-06. Pacific treehgs  ere found in pools FS-08 and FS-13. California 
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The populations of each branchiopod species and that of the immature fairy shrimp were 
greater than 1,OOO individuals per species per pool. 

California Fairy Shrimp 
California fairy shrimp (Linderiella occidenrals) was found in a vernal pool (FS-04) and 
possibly a drainage pool (FS-09)  downslope of the vernal pool. The limited distribution of this 
species observed on Site 300 is likely due in part to the below-average rain year in which the 
surveys took place. A more compelling W o r  is that this species requires a minimum of 31 
days to reach maturity and given that only eight of the fourteen pools sampled persisted for at 
least that long, the eight pools were the only ones with the potential to harbor this species 
(Eriksen and Be& 1999). Many life history characteristics of L. uccidentuh contribute to the 
logic of their sparseness on Sie 300. This species typically requires 45 days to reach matutity, 
is the longest lived of all California fhky shrimp species, and is on average found in pools that 

6 Condor country Coasulting 
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are deeper and larger than that of all other California Mry shriip species except Branchinectu 
consemution. In short, long lasting pools are most likely to harbor this species and only two 
pools on the site were long lasting. Of these only one contained L. occidentuk 

California Clam Shrimp 
Found only in the vernal pool that filled this season (FS-04), California clam shrimp (Cyzicus 
californicus) has a very narrow distribution within the study area. The limited distribution of 
this species is likely due to its habitat requirement for long-lived static pools. Reproductive 
individuals of this species were only observed during the last two rounds of surveys. 

CONCLUSIONS 

Because natural brancbiopod habitat is sparse on Site 300, it is not surpnsmg that listed 
branchiopods were not o k e d  during this 2001-2002 wet SeaSOn survey. Although the site is 
large, a majority of it has topography and geology that precludes the formation of static 
seasonal pools. Even the relatively gentle topography of the northern half of the site contains 
few areas where water pools for more than two weeks. The rock outcrops found on the site did 
not provide suitable habitat for listed branchiopods. Most of the habitat available to 
branchiopods on the site is puddles that fbrm in roadbeds and dry quickly. The one persistent 
pool on the site, the larger of the two modified vernal pools and the only one to fill this season, 
is occupied by two branchpod species that require long-lived pools to reach maturity. In 
short, there is little habitat available on the site for branchlopods and most of the habitat present 
is generally too short-lived to support the branchlopod species that do occur at Site 300. 

7 condn country consulting 
De4xank 3,2002 
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APPENDIX B 

us LETTER OF AUTHORIZATION 
SURVEYOR’S PEWIT 



United States Department of the 
FISH AND WILDLIFE SERVICE 

Sacramento Fish and Wildlife Office 
2800 Cottage Way, Room W-2605 

Sacramento, California 95825 

2 

Interior 

March 18,2002 

Ms. Wendy Weber 
Condor Country Consulting 
1627 D Street # 4 
tiayward, California 9454 1 

Subject: Authorization to Conduct a Wet-season Survey for Federally-listed Vernal 
Pool Branchiopods at Alameda and San Joaquin Counties, California 
(Permit TE-0 1659 1 - 1 ) 

Dear Ms. Weber: 

lhis letter verifies the U. S. Fish and Wildlife Service's (Service) verbal approval on January 3 1, 
7001, of your request, dated, January 18,2001, to conduct a wet-season survey for federally- 
listed vernal pool branchiopods at the Lawrence Livermore National Laboratory, site 300 in 
eastern Alameda and western San Joaquin counties, California. You are authorized, under 
Service permit TE-016591-1 and this letter, to determine the presence of federally-listed vernal 
pool branchiopods within the above project area. The wet-season survey shall be conducted 
during the 2001 -2002 wet season and in accordance with the protocols specified in the Interim 
Survey Guidelines to Permittees under Section iO(a)(l)(A) of the Endangered Species Act for ihe 
Listed Vernal Pool Branchiopods, dated April 19, 1996. Surveys shall also be conducted 
following the conditions on permit TE-014591-1, and those stated below. 

I .  Because this request was received after the onset of the wet season, and the area's vernal 
pools may have been inundated for more than two weeks, negative survey results may not 
necessarily be accepted as proof of absence. 

Only Service-approved biologists listed on peniiit TE-016591-1, or other personnel 
working under their direct supervision, may conduct wet-season surveys for the federally- 
listed vernal pool branchiopods at the Lawrence Livermore National Laboratory, site 300 
property in eastern Alameda and western San Joaquin counties, California. 

You must notify the Service within 10 working days by letter or telephone of any new 
locality, or any new information regarding the range, distribution, ecology, or other 
pertinent life history data for any of the federally-endangered or threatened species, State- 
listed species, and rare or sensitive species obtained during the course of the permittee's 
authorized activities under this permit. 

2 .  

3 .  



Ms. Wendy Weber 2 

This information also shall be submitted to the California Department of Fish and Game 
(CDFG), using completed California Native Species Field Survey Forms or their 
equivalent, no more than 90 calendar days after completing the last field visit of the season 
at each project site. Each form shall have an accompanying scale map of the site (such as 
a photocopy of a portion of the appropriate 7.5 minute U.S. Geological Survey map) and 
shall provide at least the following information for a single species: township, range, and 
quarter section; the name of the 7.5' or 15' quadrangle; dates (day, month, year) of field 
work; number of individuals and life stage (where appropriate) for each species 
encountered by the permittee; and a description of the habitat by community-vegetation 
type. 

Note: GI1 information obtained during activities conducted under the authority of this 
permit is required to be submitted to the Service and the CDFG to remain in compliance 
with section 1 O(a)( 1)(A) permit Terms and Conditions. Failure to report, or disclose upon 
request by the Service andor the CDFG, any information obtained during activities 
conducted under the authority of this permit could result in the revocation, suspension, or 
non-renewal of this permit. For reporting a new locality or new life history data, the 
Service contact is Jan C. Knight, Chief, Endangered Species Division, Sacramento Fish 
and Wildlife Office, phone number (916) 414-6620. The CDFG can be contacted at the 
following address: 

Wildlife Habitat Data Analysis Branch 
California Department of Fish and Game - HCD 
14 16 9th Street, 12th Floor 
Sacramento, California 958 14 
Telephone (916) 324-3812 

4. Any changes to the above-specified survey methods, survey times, personnel, or areas to 
be surveyed will require the permittee to request and receive approval from the Service 
before any such surveys commence. 

Please contact Vincent Griego or Daniel Buford of my staff at (916) 414-6625 if you have any 
questions concerning this authorization. 

Sincerely, 

c Chief, Endangered Species Division 



D E P A R l M E N T f f ~ ~  
U.S. FISH ANDWYDLlFE SuwlcE 

FEDERAL FISH AND WILLlLIFE PERMIT 

1 PwHlTrEE 

ENDY WEEER 
2? D STREET, APT. #4 

HAYWARD. cA94541 
U.S.A. LJ 

1 
NAME AND Tmf OF PRucCpALOffK;ER(tfr( ha huh.rrl e . w E O F m  

THREATENED AND ENDANGERED SPECIES \ 
I 

$0. ~~ WHWEAUTHOA~ACINIT MAY BE MNWCTED 
ON IANDS SPECIFIED WITHIN M E  ATTACHED SPECiAL TERMS AND CONDITIONS 

3-u: 

2. AUTHORITYSTAnmS 

16 USC 1539(A) 

REwLATloNs (Atfud@ 

50 C m  1722 
50 CFR 17.32 

S.N- 
AMENDMENT lEO16591-1 

5. M Y  copy 

I 
5. EFFEmvE 7. E)(pIREs 

OBM8/2001 11/16/2003 



LLNL Site 300 2001-2002 Wet Season Bm&iopcd Survey Report 

APPENDIX C 

TABLE 1 



Table 1 : Branchiopod Survey Results for th Site 300 2001 -2002 Wet Season 

lmmFS= immature fairy shrimp 
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DATA SHEETS 
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