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To: Mr. David E. Hyatt. Supervisory Biologist, South-Central California Area Office. 
Mid-Pacific Region. Bureau or Reclamation. fresno, Cal iro rnia 

From: ~1cramcnto Fish and Wildlife omcc, Sacramento. California 

Subject: Biological Opinion for the Byron-Bethany Irrigat ion District 's (B81D) Long 
Tcrm Water Exchange Contract , Alameda County, Calirornia (EA- 09-149) 

This memorandum is in response to the Bureau of Reclamation 's (Reclamation) March 28, 20 13 
request to cont inue formal consultation with the U.S. Fish and Wildlife Service (Service) on 
Byron-Bethany Irrigat ion District' s (B8 lD) Long Term Water Exchange Contract , Alameda 
County, Cali fo rni a. Your letter was received in our office on April 2, 2013. This document 
represents the Service's bio logical opinion on the effects of the construction and maintenance of 
the pump station and pipeline for the Long Term Water Exchange Contract 011 the threatened 
California red-legged frog (Rwl(I draylOnii) and its critical habilat , Central California Dist inct 
Population Segment (DPS) of the Cal i forn ia tiger sa lamander (!lmbyslomo ca/{/omicl1se) 
(Central California tiger sa lamander). ,md endangered San Joaquin kit fox (VII/pes macro/is 
mllfico). T his document is isslled pursuant to section 7 ofthc Endangered Species Act of 1973, 
as amended (16 U.S .c. 153 1 el seq.)(Act). 

Reclamation 's proposed act ion, as stated in the 20 13 Supplemental Biological Assessment, is the 
execution of a 40-ycar Water Exchange Contract and a long-term license with 13\310. 
Reclamation has limited their proposed action to the conveyance of non-project water lo r B8lD 
and the effects assoc iated with the construction of the pipeline . Reclamation has not requested 
consultat ion on effects of BBID's subsequent water movement or use, including thc future Tracy 
Hills Developmcnl. Thcreforc, this biological opinion only addresses the effects of tile 
construct ion and maintenance oCt il e plI lllp station and pipeline. Tilis consultat ion does not 
excmpt 131310, the City of Tracy, and/or pri vate parties from the prohibitions oCsection 90f the 
Act for incidental take that may result from the use or application o f th is conveyed water. 

The following sources of iniorillation were llsed to develop thi s biologica l op inion: ( I) the March 
2013 Supplemental Biological Asscssment; (2) co rrespondence between the Servicc. 
Reclamation. 13\310 and their consu ltan ts: and (3) other information available to the Service. 

INn &DAi"E 



Mr. David E. Hyatt 

Consultation History 

December 20 I 0: 

January 4, 20 12: 

January 20 I 2: 

May 3 1, 2012: 

Reclmnation and the Service exchanged email s rega rd ing preliminary 
inform11tion on listed species effects and the East Abmeda Coumy 
Conservation Strategy. 

The Service received a cOl1su1lation request and biological assessment 
from Reclamation for the Byron-lJelhany Irrigalioll Dislricl Long-Ierm 
Waler Exchange COlllmc/wilh Ihe Bureall (~r Ree/all/alion./or the Tmcy 
Hills Waler Supply Projecl (EA-09-f.J9). 

The Service and Reclamation exchanged emai ls regnrding the Trflcy Hills 
deve lopment and the potential for verna l pool Eliry shrimp (/Jranchinecta 
(vnchi) to ocellr with in the fac ilit ies const ruction mea. 

2 

The Service call ed Reclamation 10 disc ll ss the interrelated and 
interdependent effects of the water contract resulting in the construction of 
the Tracy Hill s developmen t. 

October 15, 20 12: The Service received a memorandum from Reclamation stat ing alternat ive 
water fro lll existing City of Tracy wate r supplies would be used to mee t 
the needs of the Tracy Hills developmen t and that Reclamat ion action is 
limited to conveyance of water for BBID and affects assoc iated with 
conveyance fac il ities construct ion. Based on thi s infoflnation, 
Reclamation requested conclusion to the consultation and a draft 
bio logical opinion. 

November 13, 20 I 2: The Service discussed BBID's intent to purchase species credits at a 
conservation bank prior to the issuance of a biologica l opin ion with 
13BID's attorney. 

November 14, 20 12: The Service and Reclamat ion exchanged emails regarding the East 
Alameda County Conservation Strategy and clarifications in the biologica l 
assessment. 

february 20 13: 

March 13, 201 3: 

tvlarch 201 3: 

April 2.20 13: 

The Service received Reclamation's email ccl responses to the Service's 
November 20 12 email . 

The Service, Reclamation, and 13BID partic ipated in a conferencc ca ll 
regard ing olltstanding isslles. 

The Service and Reclamat ion exchanged cmai ls and di scussed project 
footpri nt and conservation ratios llsing the East Alameda COllnty 
Conservat ion Strategy. 

The Service received the SlIpp/emellta/lJiologica/ AssessmellfJor Ihe 
L OlIg- Term COII/mCI f or the Exchange a/WoreI' befll'een !he Bllreall of 
Necloll/mioll and Byron-BelhollY Irrig(lIioll Dislricl nnd request to 
con tin ue formal consultation. 
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May 2013 : The Serv ice. Rcclmllatioll. 131310, alld C H2MHILL discussed the 
project and conserva tio n b~)nk cred it s sales . 

June 2013 : 

July30, 2013 

August 29, 2013 

The Service. Reclamation , B810, and C H2 Mf-I ILL disclissed the 
project and timing o r the issuance o j" the dran biological o pinion. 

The Serv ice issues J draft b iological op ini on on the proposcd project 

The Service receives cOlllments back from Reclamatio n on the drali 
biological opinion 

BIOLOGICAL OI'INION 

Description of the Action 

Background 

BBID provides water to Alameda, Contra Costa, and San Joaquin Count ies. B81D has two water 
service areas: a Central Va ll ey Projeci (CV I» water service area (approximately 5,800 acres) and 
the Byron Service Area (approx imately 16.300 ac res) w hich is served by non-CVP water (Figure 
1). The Byron Service Area is southwest orthe City of Tracy. and includes an approximately 
6,000-acre area ""'ithin BBlD's Raw Water Service Area 2 a lso known as the Tracy Hills 
Development Raw Water Service Area #2 (Figure 2). Allhough primarily an agricultural di strict, 
portions ofBB ID are within the sphere of influence orthe C ity or Tracy. Urban developmen t has 
resulted in increased convers ion of lands currently in agriculture to Illunicipal and industrial 
(M&I) uses. Since the 1990's . approximately 6,000 acres of land have been converted to 1"vl& 1 
use (Tracy Hill s Specific Plan EIR 1997 as cited in the bio logica l assessment). Under 
agrcements with the Ci ty of Tracy. the Dis trict prov ides raw wate r for treatment and final 
delivery back to M&I CUStomers located within BBID's boundaries. 

Proposed Action 

Reclamation 's Fina l Envirollmenta llmpact Repo rt looked at 14 different water supply options to 
meet the M&I needs of lhe Tracy Hill s Development. In mldit ion. BB ID's proposed long- term 
Operational Water Exchange Contract with Reclamation is in addition to the 14 sources analyzed 
in the final EIR. The City also has multiple sources of water that could meet Tracy Hill s need. 
Water supply for the Tracy Hill s de velopment could be develo ped without thi s proposed project. 
Alternative supplies from exis ting C ity of Tracy supplies wo uld be available for use within the 

Tracy Hill s Devclopment on a temporary basis should the introduction or BBIO's non-C VP 
water and/or the exchanged water be subject to excess capac ity or operational const raints. 

Reclamation 's proposed action is the execution ora 40-year Water Exchange Contract and a 
long-term license with BBID. The li cense would allow I3BJD to access Federal land to install an 
underground pipe line to the Oclta-Nlcndo ta Canal (DM C) at milepost UvIP) 3.32 R. as well as 
mainta in and o perate the s tructure on Rec lamation's right-of.way. BO lD wo uld const ruct 
facilities required to suppl y lip to ·-L SOO ac re- Ieet per year ornoll-ev p \V.!\cr to Reclamation. 
when space is available in the OivlC. The water would be deli vered over a 4- 10 8-111011Ih period 
during the historica l irrigation season. Delivered wate r wo uld be ll sed by Reclam <llio n to meet 
CVP downstream demands and in exchange, a like amount of CV P waler wou ld be delivered 
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over a 12-111 onth period to the City of T racy's existing turnout at MP 15.881.. for treatment at their 
Water Trcatmcn t Plant. The Water Exchange Contract al so allows Ib r non-CVP watcr 
introduced into the DMC to be directly de livered to the Ci ty of Tracy via the DMC when BBID's 
non-CVP wa ter could not be llsed by Reclamation for other Dj'vIC demands. 

Facilifiesjol' fhe Exchange 

No construction or modificat ions to the DMC are required for the water contract ; however, 
improvements to existing BB ID facilities and a new underground pipeline wou ld be required for 
del ivery of the non-CV Il water to the DrvlC. Specific construction activities would include the 
fo llowing: 

Pl/lllpSlalioll 

Proposed PlImp Station 3 improvements include a new pump, mOlor, and associated facilities. 
The current Pump Station 3 site wOll ld need to be modified to improve access by installing a 
retaining wall and a pcrimeter fence. The existing 16-cubic-foot-per-second (cfs) pump and 
motor wo uld be replaced with a larger 20-cfs pump and approximately 500-horsepower motor to 
accommodate increased pllmping requirements. A new prccast building would replace, in the 
same location, the existing motor contro l center equipment A new reinforced concrete pad and 
larger transformer would replace the existing pole-mounted trans fo rmers and would be located 
directly below the existing transformers . Upon completion o f construction activities, the 
temporarily disturbed areas wi ll be re-contoured to pre-disturbance conditions and hydro seeded 
with a compatible seed mix for final stabilization. 

Pipeline 

The proposed 30-inch-diameter pipeline would be approximately 0.4 mile long. A geotechnica l 
investigation would be performed prior to construction. The investigation would consist of 
excavating, by backhoe, up to three test pits equally spaced along the pipeline route at a depth of 
6 to 7 feet , and an arca or6 by 10 feet at the ground Sllr!~ICC. The pits would be backfi ll ed after 
so il samples were obtained. 

The proposed pipeline would be aligned and buried in a gene ral southern direction direct ly 
between Pump Station 3 and the DMC. A turnout would be provided to de liver water at the 
intersect ion with Canal 155 to supplement the ex ist ing Canal 155 pump ( II-cfs) as needed. 

The proposed pipeline would transition from belowground to aboveground at the DMC and 
discharge ncar the head wall of the DlvIC. A concrete pad would be pOllred where the pipe 
leaves the ground. Pipe support wou ld be installed to support the aboveground pipe as wel l. The 
di scharge would consist of a 45 degree elbow angled toward the DMC and located approximately 
three feet above the high-wate r level of the DrvlC to preve nt siphoning. 

An underground corrugated pipe currentl y connects Canal 155 to an cxisting stock pond located 
west orCanal 155. Water leaves Canal 155 through a manmade feature that supplies a short 
surface flow orwaler berore il goes back into the underground corrugated pipe and resurfaces to 
cont inue surface fl ow inlo a stock pond. The underground pipe would be temporaril y removed 
during construction and replaced <lbove the proposed pipeline aftcr its installation. Water would 
be rerouted over the trench to the stock pond during construction. Arter construction. the entire 
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length ofth.: corrugmed pipeline would be restored to it s existing condi tion. 

Installation o r the pipeline would require a tem porary 60 IOOl-wide disturbance area to 
accommodate the actual pipe trench. const ruction equipment. excavated materia ls. pipe laydown. 
and access. Access along the pipeline corridor would be provided within the proposed 60-foot 
temporary work spacc required to install the pipeline. There is littlc vegetation that would 
require clearing. The use of pesticides is not at1licipatcd. Prior to excavation of tile trench. 
topsoil (ireviden t) would be removed and stockpikd .:mel then later re turned to the trench 
surlilcc. Upon completion of construction activities. the excava ted so il wou ld be used as backfill 
(i f it fu lfill s cnginee ring and construct ion standards) with the s tockpiled topsoil placed as the 
final layer 10 cncournge revegetation. The arca wou ld be l'e-co lltoul'ed and compacted to pl'C­
di sturbance conditions and hydroseeded for linal stabi li zat ion. 

The need for dewatering the newly cxcavnted trenches along the pipeline route or nea r the DMC 
is not anti cipa ted ; however, ifneeded, trenches would be dewatered lI sing portable sump pumps 
in accordance with the Storm water Poll ution Preven ti on Plan (SWPPP). 

Laydoliln and Stockpiling Area 

An approx imately 2-acre temporary laydown and stockpi ling area would also be required 
adjacent to and west of Pump Station 3. The laydown area would be used to temporarily store 
contractor equipment, spoi ls, and o ther mnterial s, including pipe. The laydown area would 
require minimal grading and would be s tabilized with the temporary placement of clean 
gmvcllrock (no fines). Upon complet ion of construction ac tivities, the gravel would be removed 
and either incorporated into the project s ite o r transported o lTs ite. The area would be re­
contoured to pre-disturbance conditions and hydrosecded with a compatible seed mix for final 
stabilization. 

Access 

Access to the project site would be via a pre-ex isting gravel road connecting Kelso Road to the 
pumping plant and proposed laydown area. Approximately 250 ya rds of the existing access road 
di rect ly north o f Pump Station 3 would be permanently stab ili zed with a 30-foot-wicle by 4-inch­
thick laye r of compacted aggregate base to allow for everyday construction traffic. The existing 
road foo tprint will not be en larged. 

COlIstl'llct iol'l Timing 

Staging the site wou ld take approximately one mont h. which would include s tabili zing the access 
road, clearing and grubbing the pipeline corridor. and demolishing the pllmp station facilities 
needing rep lacement. Work wou ld begin concurrently on the pipe line installation and Pump 
Station 3 improvements. 

Const ruction is anl icipaled to take approximately:':; to 12 Illonths and is scheduled to be initiated 
in 2013. Pi pe li ne installation is ant icipated to take approximately 3 months, and work assoc iated 
with the pump 3 station improvements wo uld li kel y take () to 7 months. Ground disturbing 
construct ion will be limited to Ap ril I through October 31. 
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Equipment 

Onsile const ruction equipment would include one excavator, one loader, one dump truck, OIlC 

compactor, and one small crane. The approx imate volume o f' ea rth work requi red would be about 
600 cubic ya rds o r tola l ClIt, wh ich would be spread Ollt along the pi pe line corridor upon 
completion. It is anticipa ted thaI no borrow material ( rrom onsi le sources) wou ld be needed, but 
import materia l rrolll a commercial source migh t be req ui red for fi ll around the pipeli ne. 

Operation (111( / Mail1fel1(1l1ce 

Operat ion and maintenance orthc proposed pipe li ne by I3B1D is expected to be limited to 
repa iring leaks, irany, and irllccdcd, obtaining corros ion test readings an nually to monitor 
pipeline resistance to co rrosion. Exist ing roads (dirt and gra ve l) wo uld be used for access when 
needed. 

Conservat ion Measures 

The sta ff of BBID and/or it s subcontractors will implement the fo llowing Conservat ion Measures 
to reduce effects to li sted species associated with the action area. The project will incorporate 
some of the East Alameda County Conservat ion Strategy slandard and subsequent Service issued 
programmatic biological opinion minimizat ion and conservat ion measures. Project activit ies 
would not begin until the project proponent has received written approval by a Reclamation 
biologist. 

I. At least 15 days prior to any ground disturbing ac tiv ities, the npplicant will submit to the 
Service, for review, the qualifications of the proposed biologica l monitor(s). Upon 
Service approval, the biologist(s) will be given the 'Iuthori ty to stop any work that may 
result in the take of listed spec ies. If the Oil-site bio logist(s) exerc ises this authority. the 
Service and Reclamation will be notified by telephone and elec tronic mail within one ( I) 
working day. The Oil-site biologist will be the con tact fo r any employee or contrac tor 
who might inadvertcntly kill or inj ure a Cal iforn ia rcd-Iegged frog, Central California 
tiger salamander, or San Joaquin ki t fox, or anyone who finds a dead, injured, or 
entrapped individual o f these species. The on-site bio logist will possess a working 
cell ul ar te lephone whose number will be provided to the Service. Should take occur o f a 
California red -legged frog, Central California ti ge r salamander, or San Joaquin kit fox 
individual, the Service-approved bio logist will contact Reclamation, Service, and 
C,lIi forn ia Department of Fish and Wildli fe (CDFW) wi th in 24 hours of the di scovered 
occurrence. 

2. Preconstrllction surveys for the Ca li fo rn ia red-legged frog. Cent ral Cal ifornia tiger 
sa lmnander. and the San Joaqui n kit fox will be pcrformed immediately prior to 
groundbreaking ~ctiv it ics. SCf\,ice-approved biologists will conduct surveys and results 
provided to Reclamation for rev iew. If, at any point. ac tivities assoc iated wi th the project 
cease for more than 15 consecutive days, addi ti onal preconstruction surveys will be 
conducted prior 10 the resumption of these act ions. 

3. Preconstruction surveys. for San Joaquin kit lox dens will be conducted within a 
mininHl1l1 01' 200 feet o l' the projec t area . Result s would be provided to Reclamation fo r 
review. Any nata l dens encountered will be nvoided. in consultation with the Service, by 
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a minimum or J 00 fcct lo r known dens and a minimum of 50 Icct lo r potential dens. 
Non-natal dens wi ll be monitored for a minimum of three days \0 dete rmine their cu rrent 
lise. J f no San Joaquin kit fox activ ity is observed during thi s peri od. the den will be 
dest royed to prcvent future usc by San Joaqui n kit tox. If San Joaquin kit fox <lcti vity is 
observed at the den during thi s period. the de n will be monitored for <lt least five (5) 
consecutive days li'om the time or the obse rvatiollto allow any resident animal to move to 
anothe r den during it s normal ac ti vity. Use orthe den will be di scouraged during thi s 
period by partially plugging its entrance(s) with so il in such a manner that any residenl 
animal can escape easily. Only ,,,,hen the den is determined to be unoccupied will it be 
excavated under the direction of the biologist. Jfthe animal is still present after 5 or more 
consecut ive days of plugging and monitoring, the den will be excavatcd when. as 
determ ined by the biologist, it is temporarily vacant (for cxample. during the San Joaquin 
kit fox '5 normal foraging activity). Potential de llS will be temporarily marked lor 
avo idance by a minimum of 50 feet and furth er studied by the qua l i lied bio logist. 
Destruct ion o r potential dens will occur only after the bio logist determines that no San 
Joaquin kit fox are inside. To determine the prescnce o f' San Joaquin kit fox. the potential 
den will be fu ll y exc3vuted to the end by either hand or machinery. Once determined 
cmpty, the den will be lilled with dirt and compacted to ensure that San Joaq uin kit fox 
cannot en ter or lise the den during thc construction period. Ifany potential den is 
determined to be currently or previously used by San Joaquin kit foxes, the measures 
described above for natal and non-natal dens (as applicable) wi ll be fo llowed. 

4. The approved biologist will monitor any California red-legged frogs or Central Cal ifornia 
tiger sa lamanders observed during preconstruct ion surveys and submit a report to 
Reclama ti on fo r review. Any California red-legged frogs or Central Cal ifornia tiger 
salamande rs wo uld be allowed to passively leave the site or, if detcnnined necessary by 
the Service-approved biologist. removed from the work area(s) and relocated to an 
appropriate location. 

5. Prior to the start of gro llncJbreaking act ivit ies, all construction personnel wi ll rece ive 
worker educat ion training on li sted species and thei r habitats by a Service-approved 
biologist or a video recording of this biologist. The importance or thesc species and their 
habitat wi ll be desc ribed to all employees as well as the minimization and avoidance 
measures that are to be implemented as part of the project. An educat ional brochure 
containing color photographs of all li sted spec ics in the work area(s) wi ll be dist ri buted to 
a ll employees work ing within the project site(s). Workers will also be informed of 
appropriate measures to take should a toxic materials spill occur. A li s t or employees 
who a\tend the training sessions will be maintained by the app licant to be made avai lable 
for review by the Service and the CD FW llpon request. Contractor train ing wi ll be 
incorporated into construc ti on contracts and will be a component of week ly project 
meetings . 

6. Wildlife exclusion fenc ing will be establ ishcd around the perimeter of the O.S-acre pump 
f~lcili(y . 2-acre laydown area. 0.5-acre access road. and 3.7J-acre pipeline corridor. All 
rencing will be. at minimum. buried six (6) inches into the ground <Inc! ex tend 36 inches 
above ground levcllo discourage li sted an imals from entering the site. Exclusion fenc ing 
will remain around the specified work areas for the duration of ground dist urbing 
act ivities . 
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7. The monitoring bio logist will be onsite at all times during initial ground-breaking 
ac ti vi ties ullIil wi ldl ife exclus ion fencing is installed around tile pump I~lci l it y. access 
road, laydown area. and pipcJine corridor. Upon complet ion of these acti vities, the 
monitoring biologist will inspect all wildli fe and wetl and exclusion fencing as well as 
construction zone fenc ing or nagging assoc iated with the specified areas each week. at 
minimulll , lor the duration of construction to ensurc fenc ing integrity . The Service­
approved monitor will also survey wildlife exclusion and construction perimeter te nc ing 
on a dai ly bas is to look for tea rs and to ensure no Californ ia red-legged frogs or Central 
California tiger sa lamanders have become trupped along the fence line. The app li cant 
wi ll maintain andlor rep lace these ba rri ers immediately if necessary. 

s 

8. All work areas and designated temporary trave l co rridors will be clearly del ineated via 
flagging, signage, or other similar methods to minimize construction disturbances beyond 
the work area. Vehicles wi ll only enter tcmporary tra ve l corridors when dl)1 so il 
conditions e xist to avoid the creation of tire rut s or othcr impacts to the ground SUr!~ICC . 

9. If measure 8 is not feasib le and the BBID needs to access the work area during the winter 
months, then the BBID would implement stabili zation meClsures (i.e. construction mats) 
to prevent rutting in the temporary travel corridors. 

10. The Service-approved biologica l monitor and construction manager will be no tifi ed 
immediately if a California red- legged frog, Centra l California tiger salamander, or San 
Joaquin kit fox are observed anywhere within the property. If the observed animal is a 
Cal iforn ia red-legged frog or Central Califo rnia tiger salamander, the Service-approved 
bio logist will monitor these animals and determ ine if they are in danger of take frolll 
construction activities, predators, or ent rapment. I f they are, a ll construction in the 
immediate area will cease until the animal is allowed to passively leave the site. If thi s is 
not possible, the Service-approved biological monitor will remove the California red­
legged frog or Central Ca li fornia tiger salamander from the property in a cool, moist 
container and relocate these individuals to an appropriate location. Upon re lease of these 
animals, the Service-approved biologist wi ll monitor the indi vidua l until it is determined 
that it is in no imminent dange r. If a San Joaquin kit fox is observed on the site. 
construction act ivities that will direct ly affect the indiv idual will cease until the animal 
passivety leaves the site. Field survey forms will bc completed for all Californ ia red­
legged frog, Central Ca li fornia tiger sa lamander, or San Joaquin kit fox observations. 
These forms will be submitted to Reclamation and to the California Natural Diversity 
Data Base (CNDDB) prior to complction o/" const ruction act ivities. 

I I. To thc maximum extent practicable, fosso ri al mammal burrows that may provide re fugia 
habitat to r Ca li tomia red-Ieggcd frogs and Ccnt ral California ti ger salamanders will be 
avo idcd during the construct ion and long-term operat ion or the pipeline. Exclusion fe nce 
andlo r plywood will be placed around areas with high concent rations of burrows during 
the course or construction activities to avoid the destruct ion of these features. 

12. All potentially occupied small mammal burrows and other re fugia suitable lo r Central 
Califo rnia liger sa lamander habitat (e.g,: underground holes, cracks, or ni ches) within 
fenced construction areas wi ll be excavated in order to salvage and ret ocate Ccntral 
Californ ia ti ge r salamanders that would otherwise bc hanned. A mini-excavator and 
hand tools wi ll be used to excavate these burrows. unde r the supervision of a Service-
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approved biologist. 

13. Topsoil removed from thl.; tcmpowry laydown area. ~CCl:SS road. pump facility. and 
pipeline trenching loca tions will be stockp iled and reserved tor the duration of 
construction ac ti vities. Upon completion of these actions, temporarily disturbed arcas 
will be graded and restored with rese rved IOpsoilto 1 ~l c ilitat c the re-establi shment or 
lossoral mammal populations and upland li stcd species habitats. Any surplus topso il will 
be hauled ofTs ilc and disposed ofal an appropriate facility. 

14. Potential effects to watcr quali ty from contaminated runoff·or airborne dust wi ll be 
avoided by the implementat ion of standard erosion andlor sedimentation con trol devices. 
fugitive dust management. avoidance, and other best management practices (BMPs) 
prescribed by 88lD's approved SWPPP and Fugiti ve Dust Mitigat ion Plan. As-nceded 
dust controlmcasures (e.g., wetting dry ground) will minimize airborne transmission o f 
soi l particles into aquatic habitats. Equipment fuelin g, maintenance, and repairs as well 
as storage of hazar dOllS materials such as fuels and lubricants will be limited to areas 250 
feet or greater from any wet lands or drainage arens. Other hazardous material BMPs, 
including but not limited to secondary containment and not lopping otf fuel tanks will be 
cnforced to prevent so il contamination. Prior to the SUlrl of construction activities, an 
emergency spill plan wi ll be developed as part ofS\VPPP requirements and will be 
readily avai lable to a ll employees throughout the duration of work activ ities. This plan 
will include appropriate prcven tion and cleanup mcasures fo r both upland and aquatic 
arcas . 

15. Plastic monofilamcnt netting or similar material wi II not be used for erosion control 
matting at the project site to avoid the entanglement or entrapment of Cal iforn ia rcd­
legged frog or Central Calilornia tiger salamander individuals. 

16. To preven t the accidenta l entrapment of listed species du ring construction, all excavated 
holes or trenches deeper than six inches will be covered at the end of each workday with 
plywood or similar matcrial s. Foundation trenches or larger excavations that cannot 
easily be covered will be ramped at thc end orthe workday to allow trap ped animals an 
escape method. Prior to the filling of such holes, these areas wi ll be thoroughl y inspected 
for li sted spec ies by Service-approved biologists. In the event of a trapped animal is 
observed, const ructi on will cease until the individual has been relocated to an appropriate 
location and Reclamation notilied. 

17. Al l construct ion pipes. cui verts. or simi lar structures greater than four inches in dimneter 
that are stored at the laydown area overnight will be securely capped before storage or 
will be thoroughl y inspectcd lor San Joaquin kit foxes and o ther sensi ti ve spec ies prior to 
pipe installation or capping to avoid cntrapment or inju ry orth is an imal. Ira San Joaquin 
kit lox or other sensitive spec ies is d iscovered inside a pipe. that section of pi pc wi ll not 
be moved until Reclamat ion. the Service, and COFW have been contacted by the Scrvice­
approved biologist to determine the appropriatc course of action. 

18. No di scharge 01"" poliutullts 1""1'0111 veh icle and eq uipment cleaning. maintcnance. or repa ir 
will be allowed into storm drains. wet lands. or wat~rcourscs. No discharge of sediment­
laden water frol11 proje~t-rc:laH:d activities ~\' ill be a llowed into storm drains, wetlands, or 
watercourses. 
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19. All trash and debris within the work area will be placed in containers with secure lids 
before the end or each work day in order reduce the li kelihood of predators be ing 
atlracted to the site by di scarded food wrappers and other rubbish that may be len oll-sile. 
Conta iners will be emptied as necessary 10 prevent trash overflow onlo Ihe sitc and a ll 
rubbis h will be disposcd of al an appropriate off-site location. 

20. To the maximulll extent practicable, construction wi ll only occur between 7 01.111. and 7 
p.m. to limit the need l'or night lighting, which could attract California red-legged frogs 
and Central California liger sa lamander into the construction area and/or provide 
additional light IDr nighttime predators, increas ing mortality of these animals. 

2 1. All vehicles entering the work area(s) wi ll be conlined 10 existi ng roads or approved 
temporary routes. Speed limits within the work area(s) will be limited to 15 miles per 
hour. Trash dumping, firearms, and pets will be prohibited in the project area(s). 

22. Upon completion of construction activities, all debris and materials assoc iated with 
construction will bc rcmoved and areas not needed l'or the long-term operation of the site 
wi ll be recontoured to match adjoining grmles. Post construction BMPs (as presc ribed in 
the SWPPP) wi ll be implemented, including reseeding all areas as necessary to faci litate 
timely vegetat ive restoration. 

23. To minimize the effects o f temporal and permanent habitat loss, BBID wi ll purchase 8.49 
ac res of credits at the Mountain House Conservation Bank. The calculations of the 
credits are based on the ratios provided in the East Alameda County Conservation 
Strategy and the East Alamcda County Conservation Strategy programmatic bio logical 
op1ll1On. 

Act ion Area 

The action area is defined in 50 CFR § 402.02, as "a ll areas to be affected direct ly or indirectly 
by the Federal action and not mere ly the immediate area involved in the action." For the 
purposes of the eflects assessment, the action area contains the 7.03 -acre footprin t including the 
lim its of construction fDr the pump station, pipeline. and access and staging areas. Also included 
is the adjacent slock pond, areas that are hyrdologically connected to the stock pond and 
surrounding areas where thc ex isti ng corrugated water supply pipe wou ld be removed, rcrouted , 
and then replaced. Wnter conveyance facilities and water usage outside of this construct ion 
footprint are not considered in this analysis . 

Ana lytical Framewo rk for the .Jeopardy Determination 

Jeopard" Dctennination 

In accordance with policy and regulation, Ihejeopardy analysis in this biological opinion relies 
on fOllr components: ( I) the Slallls oflhe SiJecies. which evaluates the California red-legged frog, 
Central Cal ifornia tiger sa lamander, and San Joaquin kit fox 's range-wide condi tion. thc J:lctors 
responsible for that condition, and its survival and recovery needs; (2) the Environmental 
Baseline, wh ich eval uates the condition or the spec ies in the action area. the factors responsible 
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lor that cond ition . and the relationship of the ,lc tion area to the survival and recovery of these 
li sted animals; (3) the EileCls oIlhe Actiol/. which dete rmines the di rect and ind irect impacts or 
the proposed Federa l action and the encc ts of any interrela ted or inte rdependent activit ies on the 
Cal ifo rni a red -legged frog. Central Cal ilo rnia tiger salamander. and San Joaquin kit fox: and (4) 
the CUlllu/ali ve 4!/eC:ls. which eV<ll uates the effects of fut ure. non-Federal activ ities in the acti on 
area 011 these species. 

In accordmlce with pol icy and regulation. the jeopardy detenninntion is made by evalua ting the 
eflects of the proposed Federal act ion in the contex t o r the Cal i fomia red-legged frog, Central 
Califomia tiger salamander, and San Joaquin kit fox 's current status, taki ng into account any 
clIlllulativc effects, to determine ifimplemen tal ion orthc proposed action is li kely to cause an 
<lpp rec iable reduct ion in the likel ihood of both the survival and rccovcl)' ofthesc species in the 
wild. 

The jeopardy analysis in this biologica l opinion places an emphasis on consideration of the 
range-wide survival and recovery needs of the Califbrn ia red -legged frog, Central Cali lbrnia tiger 
sa lamander, and San Joaquin kit fox and the role of the action area in their surviva l and recovery 
as the contex t for eva luati ng the signi ficance or the e ffects o f the proposed Federa l action, taken 
together with cumulative effec ts, fb r purposes of making the jeopardy determination. 

Adverse Modification Determination 

This bio logica l opinion does not rely on the regu lato ry definition of "destruct ion o r ad verse 
modilication" o f critical habitat at 50 CFR 402.02. Instead , we have relied upon the statutory 
provisions of the Act to complete the foll owing ana lys is with respec t to critical hab itat. 

In accordance with poficy and regulat ion. the adverse mod ification analysis in this bio logical 
op in ion relies on four componcnts: ( I) the SI(I(IIS (~rC"il ic:{" Hobi/al, which eValli<lleS the range 
wide condition of proposed cri tical habitat Ibr the Cal i Ib rnia red -legged frog in te rms of Primary 
Constituent Elements (PCEs), the fac tors respons ible Ibr that condition, and the in tended 
recovery function of the critica l habitat at the provincial and range-wide scale; (2) the 
Ellvirollmellio/ Baseline, which evaluates the condition of the cr it ical habitat in the action area, 
the factors responsible for that condition, and the recovery role of the critical habita t in the ac ti on 
area; (3) the I~{recis oflhe AClion. which determines the direct and indirect impacts orthe 
proposed Federa l act ion and the effects orany in terrelated o r interdependent act ivities on the 
peEs and how that will influence the recovery ro le of a lTected crit ica l hab itat units and; (4) 
CUlllu/alive l:.1!ix/s which eval uates the cOects of rut ure. non- Federa l activities in the action area 
on the peEs and how that wi ll influcnce the recovery ro le o r al"fCcted critical habitat uni ts. 

For purposes of the adverse mod ification determ inat ion. the effects of the proposed fede ral 
action on the Cal ifo rni a red- legged frog crit ica l hab itat arc evaluated in the context of the range­
wide cond ition of the critica l hab itat <lttht: provincial and range-wide sca les, taking into acco unt 
any cllillu lat ive e ffects, to determine if the criti ca l habita t range-wide wo uld remain functional 
(or wou ld retain the current ab ility fo r the peEs to bc functionally estab lished in areas of 
current ly unsuitable bu t capable habit"t) to se rve it s intended recovery role for the Californ ia red­
legged frog. 

The analysis in thi s bio logica l op inion places an emphasis on using the intended range-wide 
recovery rl.lllc tion of Cal ifornia red-legged frog criti cal habitat and the ro le oflhe action area 
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relative to that intended funct ion as the contcxt for cvaluating thl.! s ignificance of the e ffects of 
the proposed Federal action , taken together with cUTllu lative effec ts. for purposes o f making the 
adverse Tllodificat ion de\cflninalion. 

Status or the Species 

Ca li lornia Red-Legged Frog 

Listing St.ltuS: The Ca li forn ia red-legged frog was lislCd as a th reatened species on 
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May 23. 1996 (6 1 FR 258 13) (Service 1996). Critica l habitat was designated for this species on 
April 13.2006 (7 1 FR 19244) (Serv ice 2006) and rev isions to the critica l habitat designation 
were publi shed on March 17. 20 1 a (75 FR 128 16) (Se rvice 20 lOa). At th is ti me, the Service 
rccognized the taxonomic change from Rww al/rora drayfOllii to Raila drayuJII ;; (Shaffer el af. 
20 10). A recovery plan was publi shed for the Calilornia red-legged frog on September 12, 2002 
(Se rvice 2002). 

!lese l"illtion: The California red- legged frog is the largest nati ve frog in the western United 
States (Wri ght and Wri ght 1949), ranging from 1.5 to 5. 1 inches in length (S tebbins 2003). The 
abdomen and hind legs of adu lts are largely red. wh ile the back is characterized by small black 
necks and large r irregular dark blotches with indistinct out lines on a brown. gray. o li ve, or 
reddish background color. Dorsal spots usually have ligh t centers (Stebbins 2003), and 
dorsolateral folds arc prom inent on the back. Larvae (tadpo les) range from 0.6 10 3. 1 inches in 
length, and the background color of lhe body is dark brown and yel low with darker spots (Storer 
1925). 

Distribution: The histo ric range of the California red-legged frog extended from the vic inity or 
Elk Creek in Mendocino County. California, along the coast inl and to the vicinity of Redding in 
Shasta County. Cali fo rnia, and sOUlhward to northwcstern B,~a Calirornia, Mex ico (Fel lers 2005; 
Jcnnings and Hayes 1985; Hayes and Krempels 1986). The spec ies was hi storicall y documented 
in 46 counties but the taxa now remains in 238 streams or dra inages within 23 cOllTllics, 
represent ing a loss 01'70 percent or its former range (Serviec 2002). California red-legged frogs 
arc still loca ll y abundant within portions of the San Francisco Bay area and the Ccntral California 
Coast. Isolated populations have been documented in the Sierra Nevada, northern Coast, and 
northern Transverse Ranges. The species is believcd to bc ext irpated from the southern 
Transverse and Peninsular ranges, but is st ill present in Baja Cali forn ia, Mexico (CDFW 20 13). 

S tatus and Na tul':ll History: California red-legged frogs predominately inlmbit pennanent 
water sources such as st reams. lakes, marshes. natural and manmade ponds. and ephemeral 
drainages in valley bottoms and foothills up to 4.92 1 feet in elevation (Jennings and Hayes 1994. 
Bulger el 01. 2003 , Stebbins 2003). However. Ihey (l lso inhabi t ephemeral creeks. dra inages and 
ponds with min imal ri pari an and emergent vcgetat ion. Ca li fornia red- legged fi'ogs breed from 
November to April , although earl ier breeding records have been reponed in southern locali ti es. 
Breeding genera ll y OCCllrs in st ill or slow-moving water olien assoc iated wi th emcrgent 
vegetat ion, sHch as ca tta il s, tliles or overhanging willows (Storer 1925, Hayes and Jennings 
1988). Female frogs dcposit egg masses on emergcnt vcgct:1 ti on so that the egg mass noats on or 
ncar the sllri~lce orthe water (Hayes and tVliyamoto 1984). 

Hab iwt ineludes nearly any area withi n 1-2 miles or a breedi ng site that s tays moist and cool 
through the Sll lllmer including vcgeta ted areas wi th coyotc brush. Ca li fornia blackberry thicke ts. 
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and root masses associalcd with wil low and Califo rnia bay trees (Fellers 2005). Shelteri ng 
habitat fo r California red -legged frogs poten tiall y includes all aquatic. riparian. and upland arcas 
within the range of the SI)l:c ies and includes any landscape feature that prov ides cover. such as 
animal burrows_ boulders or rocks_ organic debris such as downed trees or logs. and industrial 
debris. Agricultural fe<\IUrcs such as dra ins, watering troughs. spring bo:-:es. abandoned sheds. or 
hay s t<lcks may also be used. Incised stream channels wilh portions narrower and depths greater 
tban 18 inches al so may provide important Slimmer sheltering habita\. Accessibility to sheltering 
habitat is essent ial for the survival of California red- legged frogs within a watershed_ and can be 
a fac tor limiting frog population Ilumbers and survival. 

Californ ia red-legged frogs do not have a distinct breeding migration (Fe ll ers 2005). Adults are 
often associated with permanent bodies of water. Some individ uals remain at breeding sites 
year- ro und, while o thers di sperse to neighboring water fea tures. Dispersal d istances are typ ica ll y 
tcss than 0.5-mile, with a few individuals moving up to 1-2 Illites (Fe ll crs 2005). Movemcllts are 
typically along riparian corridors , but some individuals, especially on rainy nights, move directly 
from onc site to another through normally inhospitable habitats, such as heav ily grazed pastures 
or oak-grass land savannas (Fell ers 2005). 

In a study of Cal ilorni a red-legged frog terrestrial activity in a mesic area of the Santa Cruz 
Mountains, Bulger ef (If. (2003) categorized terrestrial use as migratory and non-mi gratory. The 
latter occurred from one to severa l days and was associated with prec ipitntio l1 events. Migratory 
movements were characteri zed as the movement between aquatic sites and were 111 0st o ften 
associated with breeding activ ities . Bulge r el (II. (2003) reported that non-mi grating frogs 
typically stayed wi thin 200 feet of aquati c habitat 90 percent of the time and were most often 
assoc iated with dense vegetati ve cover, i.e., Ca li fornia blackberry, poison oak, and coyote brush. 
Dispersing frogs in northern Santa Cruz County traveled distances from 0.25-l11ile to more than 2 
miles witholLt apparent regard to topography_ vegetation lype, or riparian corridors (Bulger ef a/. 

2003). 

In a study of Cal ilorni a red-legged fi'og telTestrial activi ty in eastern Contra Costa County, 
Tatari an (2008) noted that a 57 percent m,-u ority of frogs fitted with radio transmitte rs in the 
ROll nd Valley study area stayed at their breeding pools, whereas 43 percent moved into adjacent 
upland habitat or to other aquati c sites. Her study reported a peak seasonal terrestrial movement 
occurring in the fall months associated with the first 0.2-inch ofprecipitatioll and tapering o lT 
into spring. Upland movement acti vi ti es ranged from 3 to 233 feet, averaging 80 feel, and were 
associated with a vari ety of refugia , incl uding grass thatch, crevices. cow hoo f' prints. ground 
squirrel burrows at the base of trees or rocks, logs, and under man-made structures; others we re 
assoc iated with upland sites lacking refugia (Tatarian 2008). The Imuority o f terrestria l 
movements lasted from I to 4 days; however, one adult fe male was reported to remain in upland 
habitat for 50 days (Tatarian 2008). Upland rel'ugia closer to aquatic sites were llsedlllore ohen 
and were more com monl y associated wi th areas e:-: hi biting higher objec t cover, e .g" woody 
debri s, rocks, and vegetat ive cover. Subterranean cover was not signifi can tl y different between 
occupied upland habitat and non-occupied upland habitat. 

Califo rnia red-l egged li'ogs arc ortcn proli fic breeders_ laying thei r eggs du ring or shortly ai"lCr 
large rai lll~l l1 events in la iC winter and earl y spring (Hayes and rVliymnoto 1984) , Egg masses 
conlain ing 2.000 to 5.000 eggs arc attached to vegetation below Ihe surface and hatch aftcr 6 to 
14 days (S torer 1925_ Jennings and I-Iaycs 1994) , In coastal lagoons_ the most significan t 
mortality factor in the prc-hatching stage is watcr salinity (Jennings el 01. 1992). Eggs exposed 
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to s~linity levels greater than 4.5 pans per thousand resulted in 100 pc rcentll10nality (Jennings 
and Hayes 1990). Increased silta tion during the breeding season can calise asphyxiation of eggs 
and small larvae. Larvae undergo metamorphosis 3.5 to 7 months foll owing hatching and reach 
sexual maturity at 2 to 3 years of' age (Storer 1925; Wright and \Vrigh t 1949; Jennings and Hayes 
1985 , 1990, 1994). Orthe va ri ous lire stnges, larvae probably experience the highest mortality 
rates. with less than I percent of eggs la id reaching metamorphosis (Jennings el a/. 1992). 
Cali fornia red-legged frogs may live 8 to 10 years (Jennings el al. 1992). Populations can 
!luctua te from year to year; t~lVorabl e conditions allow the species to have ex tremely high rates of 
reproduction and thus produce large numbers of dispersing young and a concomitant increase in 
the number of occupied sites. In contrast, the animal may temporarily disappear from an area 
when conditions are stressful (e.g., during periods of drollght, disease, ctc.). 

The diet of Cali fomi a red-legged frogs is highly variable and changes with the life history slage. 
The diet of the larvae is not well studied , but is likely similar to that o r other ranid frogs which 
fecd on a lgae, diatoms, and detritus by grazing on the surface of rocks and vegetation (Fellers 
2005; Kupferberg I 996a, 1996b, 1997). Hayes and Tennant (1985) analyzed the diets of 
Califo rnia red-legged frogs from Cmlada de la Gaviota in Santa Barbara County during the 
winler of 1981 and found invertebrates (comprising 42 taxa) to be the most common prey item 
consumed; however, they speculated that thi s was opportunistic and varied based on prey 
availability. They asce rtained that larger frogs consumed larger pre); and wcre recorded to have 
preyed on Pacific chorus frog, three-spined stickleback and, to a limited extent , Califomia mice, 
which were abundant at the study site (Hayes and Tennant 1985, Fellers 2005). Although larger 
vertebrate prey was consumed less frequentl y, it represented over half of the prey mass eaten by 
larger frogs suggesting that slleh prey may play an energet ica lly important role in their diets 
(Hayes and Tennant 1985). Juvenile and subadul tfadult frogs va ried in thei r feeding acti vity 
periods; juveniles fed for longer periods throughoullhe day and night, while subadul tfadults fed 
nocturnally (Hayes and Tennant 1985). Juveniles were significantly less successful at capturing 
prey tlnd all life history stages ex hibitcd poor prey discrimination, feeding on several inanimate 
objects that moved through the ir licld or view (Hayes and Tennant 1985). 

RCCOVCI'Y Plan: The recovery plan for the California red-legged frog identifies e ight recovery 
unit s (Se rvice 2002). The establishment of these recovery units is based on the determination 
Ihat various regional areas oflhe spec ies' range are essenlialto it s survival and recovery. These 
recovery units are delineated by major watershed boundaries as defined by U.S. Geologica l 
Survey hydrologic units and the limits of its range. The goal of the recovcry plan is to protect the 
long-term viability of all eXl<lnt populations wi th in each recovery unit. Within each recovery 
unit, core areas have been delineated and represent contiguous areas ot'moderate to high 
California red- legged frog densities that arc relatively free o r exot ic species such as bullfrogs. 
The goa l of designating core arcas is to protect metapopulations. TIlus when combined with 
suitable di spersal habitat, it will a llow for the long term viability within existing populations. 
The management strategy identified within the recovery plan will a llow for the recolonization of 
habitats wi thin and adjacent to core areas that are naturally su bj ec ted 10 periodic localized 
extinctions. thus assuring the long-term survi va l and recovery or California red-legged frogs. 

Thrcats: Habitat loss, non-native species introduction, and urban cncroachment arc the primary 
t:,clOrs that have adversely arfected the California red-legged frog throughout its range. Several 
researchers in cen tral Califo rnia have noted the decline and eventua l local di sappearance of 
Calilo rnin and northern red- legged frogs in systems support ing bullfrogs (Jennings and Hayes 
1990: Twedt 1993), red swamp craylish. signal crayfish, and several species o r warm water fish. 
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including suntish. gold fi sh. common carp. and mosquitofi sh (Moyle 1976: Oarry 1992: Hum 
1993: Fisher and Schaffer 1996). This has been attributed to predation. competit ion. and 
reproduction imcrfercnce. Twedt ( 1993) documellted bull fi'og predation of j uvenile northern red­
Icgg~d frogs. and suggested that bullfrogs could prey on sllbmlult California rcd- Iegged frogs as 
wel l. Bu ll frogs may a lso have a competitive advantage over Calilornia red -legged frogs . For 
instance. bu ll frogs arc larger and possess marc genera li zed food habits (l3ury and Whelan 1984). 
In addition. bullfrogs have an c:\tended breed ing season (S tore r 1933) during which an ind iv idual 
female ean produce as many as 20.000 eggs (Em len 1977). Furthermorc, bull frog larvae are 
unpa latab le to predatol)' fish (Kflise and Francis 1977). Bu llfrogs also inte rfe re with Ca li forn ia 
red-legged frog reproduction. Both California and northern red-legged frogs have been observed 
in amplex us (mounted on) with both male and fe male bullfrogs (Jenni ngs and Hayes 1990; 
Twed t 1993; Jennings 1993). Thus bull ti'ogs are ab le to prey upon and out-com pete California 
red-legged frogs, especially in sub-optimal habitat. 

The urban iza ti on oft and wi thin and adjacent to Califo rnia red-l cggcd I'rog hab itat has al so 
affected the threatened amphibian. These declines arc att ributed to channcli:altion of ri parian 
areas, enclosure of the channels by urban development that blocks dispersa l. and the in troduction 
ofpredalory fi shes and bull frogs. Diseases may also pose a significant threat, alt hough the 
speci fi c effects of di sease on the Ca li fo rnia red-legged frog are not known. Pathogens arc 
suspec ted of causing global amphibian declines (Dav idson el al. 2003). Chytridiol11ycosis and 
ranav iruses are a po tential threat because these diseases have been found to adversely affect other 
amphi bians, including the li sted species (Davidson el al. 2003 ; Li ps el a/. 2006). Mao el al. 
(1999 cited in Fe llers 2005) repo rted northern red-legged frogs infec ted with an iridovirus, wh ich 
was a lso presented in sympatri c threespine st icklebacks in northwestern California. Non-native 
species, such as bullfrogs and non-native tiger sa lamanders thai live w ithin the range of the 
Ca li fomia red-legged frog have been identifi ed as potenti al carriers o r these di seases (Garner et 
al. 2006). Humans can f~lc ili ta te the spread or di sease by encouraging the further int rod uct ion of 
non-nati ve ca rriers and by acti ng as carrie rs themselves (i. e., con tam inated boots. waders or 
fishi ng eq uipment). Human act ivit ies can also in trod uce st ress by other means, such as habitat 
frag mentation, that results in the li sted spec ies be ing more susceptib le to the e ffec ts of disease . 

California Red-Legged Frog Critical l-Iab itat 

The Service designated eriti callmbitat for the Cal il'Orn ia red-legged I-rog on April 13,2006 
(Service 2006) and a revised des ignat ion to the criti ca l hab itat was publiS hed on Mmch 17, 20 10 
(Service 20 lOa). At this time, the Service recognized the taxonomic change from Raila a lll'Ol'a 
draY/{J/I ii to RClIla draYlOnii (Shaffer el al. 20 I 0). Cri tica l hab itat is de fi ned in Section 3 of the 
Act as: (1) The speeilic areas within the geographica l area occupied by a species, at the time it is 
li sted in accordance wi th the Act, on which arc fo und those physical or biologica l features (a) 
esscn liul to the eonservilti on or the species and (b) that Illay requ ire specia l I1mnagement 
considerations or protection and: (2) specific meas ou tside the geogmphical area occupied by a 
species at the time it is li sted, upon a determination that such areas arc essentia l for the 
conserva tion orthe species. In de termin ing which areas to designate as cr itica l hab ita t. the 
Service conside rs those physical and biologica l features that arc esscntialto a species' 
eonservHtion and that may req uire special management considerations or protection (50 CFR 
424.12(b)). The Service is required to list the known Primary Constituent Elements (PCEs) 
toge ther with the crit ica l hab itat description. Such physical and bio logical fea tures include. but 
arc not li mited 10, the t'Ol lowing: (I) space tor indiv idua l and popu lation growt h. and tor normal 
behavior: (2) lood, water, air, light, minera ls, or other nutritiona l or physiological requ irements; 
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(3) cover o r sheller: (4) sites for breeding. reprod uction. rearing of o ns pring. or d ispersa l and: (5 ) 
gencmll y. hnb ital s thai are protected from d isturbanc\! o r are represen tati ve oi'the historic 
geographical and ecological distribu tions of a spec ies. 

The PCEs defi ned for the Califo rnia red~ legg(.'d frog were derived from its biological needs. The 
.. rca designated as rev ised cri tical habi tat provides aquatic habitat for breed ing and non~brecding 

acti vities and upland habi tat for shelte r. fo ragi ng. predator avoidancc, and di spers<l l across its 
range. The PCEs and, therefore, the result ing physical and bio logical fentures essential lo r the 
conservn ti on or the spec ies were dete rmi ned from stud ies of Califo rni a red· legged frog ecology. 
l3ased on the above needs and our curren t knowledge of the li fe hi sto lY. bio logy, mid ecology of 
the species, and the habitat requiremen ts fo r sustai ning the essen tia l lifc·history functions o f the 
species, the Service determined that the PCEs essential to the conservation orthe Ca li fo rnia red· 
legged frog are: ( I) aqualic brceding habitat de li ned :IS standing bodies o f fresh wa ter (with 
sa li ni ties less than 7.0 parts per thollsand), including: na tural and manmade (e.g. , stock) ponds, 
s low.moving st reams or pools within streams, and other ephemeral or penmlllcilt wHter bodies 
that typicn ll y become inundated during winter rains and hold water for a minimuTll 0 1' 20 weeks 
in .... 11 but the dri est ofycars; (2) non-breeding aq uatic hab itat defi ned as freshwater and welled 
riparian habi tats, as desc ribed above, that may not hold water long e nough fo r the subspecies to 
hatch and complete its aquatic li fe cycle but that do provide for shelter, foraging, predato r 
avoidance. and aquat ic di spersnl fo r j uven ile and adult California red-legged frogs. Other 
we tland hab itats that would be considered to meet these clements include, but are not limited to: 
plunge pools w ith in intermittent creeks; seeps; quiet water re fugia during high water flows; and 
springs of sufli cient flow to withstand the sUlllmer dry period; (3) upland habitat de fined as 
upland areas adjacent to o r surrounding breed ing and non· breeding aq uat ic and riparian habi tat 
lip to a di stance o f I mile in most cases and comprised of various vegetationa l series slich as 
grass lands. woodlands, wetland , or ri parian plant spec ies that provides the frog shelter, fo rage, 
mid predntor avo idance. 

Upland fea tures are also essentia l in that they arc needed to maintain the hydro logic. geographic, 
IOpogmph ic, eco logica l, and edaphic features that support and surround the wetl and o r riparian 
habitat. These upland features contribu te to the Iilling and dry ing or the wetland o r riparian 
habitat and are responsible for ma intaining slJitable pe ri ods of pool inundat ion for larva l frogs 
and their food sources, and provide breeding, Ilon·breeding, feeding, and shelteri ng habi tat for 
j uvenil e and adult frogs (e.g., shelter, shade, moisture, cooler temperatures, a prey base, foraging 
opportunities, and areas for predato r avoidance). Upland Imbi tat should include structu ral 
fea tures sllch as boulders, rocks and organic debris (e.g., downed trees, logs), as well as small 
1111.1111111al burrows and moist leaf li tter and : (4) d ispcrsa l habitat defi ned as acccssibic upland o r 
ri parian di spersa l habi tat within designated units and between occupied local ions wi thin a 
mi ni mu m o f I mile o f each o ther and that allows fo r movement betwee n s llch s ites. Dispersnl 
habita t includes variolls natural habi tats and altered hnbitats such ,1S agricul tu ra l fields. which do 
not contai n barriers (e.g .. heav ily traveled road wi thou t bridges o r cu lverts) to dispersal. 
Dispersa l habitat does not include moderatc· to high-density urban or industrial dcvclopmcllIs 
wi th Inrgc expanses o f asphalt or concre te, nor does it include large reservoirs over 50 acres in 
size. o r o ther areas that do 110t conta in those features identified in PCEs 1, 2, or 3 as essential to 
the conservation of lhe subspecics. 

With the rev ised des ignation of' critica l habitat , the Scrvice intends to conserve the geographic 
areas contai ning the phys ical and bio logica l leatlJJ'cS that arc essenti nl to the conse rvation o rthe 
spec ies, through the identi fication of the appropriate quantity "!lei spatia l arrangclllcilt o f'the 
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peEs su ffi cient to support the life-history functions ol"llle spec ies . NO l all lite-history functions 
require all the PCEs <lnd not all areas designated as cri tical ha bitat will contain all the PCEs. 
Refer to the tinal designation of critical habitat for Cal ifornia red- legged frog for additional 
information. 

Central Cal ifornia Tiger Salamander 

Listing St:ltuS: On May 23, 2003. we proposed 10 list the Central Calilornia DrS orthe tiger 
salamander as threatened. At that time. we also proposed reclass i ficalion of the Snnta Barbara 
Coullty DPS and Sonoma County DPS from endangered to threatened (Service 2003). In the 
same notice. we also proposed a special rule uncler sect ion 4(d) or tile Act to exempt take for 
rou tine ranching operat ions lor the Cent ral Ca li fornia DPS and , if reclassified to threatened. for 
the Santa Barbara and Sonoma County DPSs (Se rvice 2003) . On August 4, 2004. aner 
determining that the li sted Central Cali forn ia population ofthc California DPS or the Central 
California tiger sa lamande r was threatened (Service 2004). we determined that the Santa Barbara 
and Sonoma County populations were threatened as well , and reclassified the Central California 
tiger sa lamander as threatened throughout its range (Service 2004). removing the Santa Barbara 
and Sonoma County populations as separate ly li sted DPSs (Serv ice 2004). In this not ice, we also 
finalized the special rul e to exempt take for routine ranching operations fo r the Central California 
tiger sa lamande r throughout its range (Service 2004). 

On August 18, 2005, as a result ofl itigation of the August 4, 2004, fina l rule on the 
reclassificat ion o f the Ca li fo rnia tiger salamander DPSs (Celllerjor Biological Diversily el al. v. 
United Stales Fish and Wildlife Service el aI. , C 04-04324 WI-I A (N .D. Ca l. 2005), the District 
Courl of Northern Ca li fornia sustained the portion of the 2004 nIle pertaining to listing the 
Centra l California ti ger salamander as threatened wi th a special rule, but vacated the portion of 
the 2004 rule that re-classified the Santa Barbara and Sonoma DPSs to threatened status thereby 
reinstating the ir status as endangered. On August 31, 20 II. the List of Endangered and 
Threatened Wild lire in part 17, subchapter B of Chapter I, title 50 of tile Code o f Federa l 
RcglJlations (eFR) was amended 10 reflect the vacatures contai ned in the 2005 court order, 
classifying the Santa Barbara DrS and the Sonoma DPS or the Califo rnia ti ger sa lamande r as 
endangered, and the Central DPS orthe California ti ge r salamander as threatened with a spec ial 
ru le to exempt routine ra nching operat ions from lUke (Serv ice 20 II ). 

Spec ies Description: The Calilo rnia tiger sa lamande r is a I:lrge, stocky, terrest rial sa lamander 
with a broad, ro unded snout. Reco rded adu ltllleasurcments havc been as much as 8.2 inches 
long (Pctranka 1998; Stebbins 2003). California tiger salamanders exhibit sexual dimorphism 
(d ifferences in body appearance based on gender) with males tending to be larger than females. 
The coloration o f the adults generally consists of random whi te or ye llowish markings against a 
black body. The markings tend to be more concentrated on the lateral sides of the body; whereas 
o ther salamander spec ies tend to have brighter yellow spotting that is heaviest on the dorsal 
surface. 

Dist"ibulion: The Calilornia tiger sa lamander is endemic to California and historically 
inhabited the 10w-c\evHtion grassland and oak savanna plant cOlll lllunities of the Central Vallcy. 
adjacent loothil ls, and Inncr Coast Ranges (Jennings and Hayes 1994 : Storer 1925; ShalTer el (II. 
1993). The species has been recorded from ncar sea level to approximate ly 3.900 reel in the 
Coast Ranges and to approxi mately 1.600 feet in the Sicrnl Nevada loothill s (Shaner and 
Trenham 2004). Along the Coast Ranges, the species OCCUlTed frolllthe Santa l:tosa area of 
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Sonoma County. sO llth to the vici nity of Buellton in Santa Barbara County. The historic 
distribution in thc Central Va lley and surrounding foothill s included no rthern Yolo County 
southward to no rt hwestern Kern County and northern Tulare County. 

The Cen tral California ti ger sa lamande r occupies the Bay Area (centra l and southern Alameda. 
Santa Clara, western Stan islaus, western Merced, and the majori ty o f San Benito counties). 
Central Valley (Yolo, Sacramento, Solano, eastern Cont ra Costa. northeastern Alameda, 
Calaveras, San Joaquin, Stanislaus, Merced, and northwestern Madera counties), southern San 
Joaqu in Valley (portions of Madera, central Fresno, and northern Tulare and Kings Counties), 
and the Central Coast Range (southern Santa Cru z. Monterey, northern San Luis Obispo, and 
portions of western San Benito, fresno, and Kern coullties). 

IS 

Life History: The California ti ger salamander has an ob ligate biphas ic li fe cyc le (S haffer el al. 
2004). Al though the larvae develop in the vernal pools and ponds in which they 'Nere born, the 
species is otherwise terrestrial and spend most of the ir posHnetamorphic lives in widely 
dispersed underground retreats (Shaffer el al. 2004; Trenham e f al. 200 I). Because they spend 
most o f the ir li ves underground, the animals rarel y arc encountered even in areas where 
Cal ifornia ti ge r salamanders arc abundant. Subadult and adu lt Califo rnia ti ge r sa lamanders 
typica lly spend the dry summer and fall months in the burrows of small mammals, such as 
California ground squirrels and Botta 's pocket gopher (S tore r 1925; Loredo and Van Vuren 
1996; Pelranka 1998; Trenham 1998a). Although ground squirrels have been known to eat these 
amphibians, the re lat ionship with their burrowing hosts is primarily commensal (an association 
that benefits one member while the other is not affected) (Loredo el al. 1996; Sell10nsen 1998). 

California ti ger salamanders Illay also usc landscape features such as leaf litter or des iccation 
cracks in the soil for upland rc fugia. Burrows often harbor camel cri ckets and olher invertebrates 
that provide li kely pre)' for the amphibians. Underground re rugia also provide protection from 
the sun and wi nd associated with the dry California cl imate that can cause excessive drying of 
amphibian sk in. Although California ti ger salamanders are members of a fami ly of "burrowing" 
sa lamanders, they are not known to create their own burrows. This may be due to the hardness of 
so il s in the California ecosystems in which they are lound. Ca lifornia ti ger sa lamanders depend 
on persistent smallmammai act ivity to create, maintain , and sustain sufficient underground 
re fugia for the spec ies . Burrows are short lived wi thout con tinued small mammal activi ty and 
typically co ll apse within approximately 18 months (Loredo el al. 1996). 

Upland burrows inhabited by California ti ger sa lamanders have often been referred to as 
aestivati on-sites. However, "aesti vation" implies a state of inacti vity, while 1110s1 evidence 
suggests that the ani mals remain act ive in thei r underground dwellings. Onc study has found Ihat 
salamanders move. feed, and remain act ive in their burrows (Van J-Iattcm 2004). Because the 
adults arri ve at breeding ponds in good condilion and are heavier when entering the pond than 
when leaving. researchers have long illrerred that they arc feed ing while underground. A number 
of' direct obse rvat ions have confirmed thi s (Trcnham 200 I; Van Hattelll 2004). Thus, "upland 
habitat" is l1 more accurate description or tile tcrres trial areas used by California ti ger 
salamanders. 

Californ in ti ger sal amanders typically emerge I-j'om their underground rcf'ugiu at night during the 
ttill or winter rainy season (November-May) to mi gratc to their breed ing ponds (S tebbins 1985. 
1989: Shane r el al. 1993; Trenham el al. 2000). The breeding pcri od is closely assoc iated with 
the !'<linfal! patterns in any given yea r with less adull s migrating and breeding in drought years 
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(Loredo and Van Vuren 1996; Trcnhalll ef al. 20(0). tvb ll.! C;lIifornia tiger salamander are 
ty pically first to flrrive ,mel gcnL'rally rcmain in the ponds longer than le l11<1le5. Results from a 7-
year study in Monterey County s ll gg(.;stcd that nwlcs remaincd in the breed ing ponds for an 
ave rage o t" 44.7 days while females remained lo r an average 0 1" only II.S days (Trenham ef a/. 
2000). Historicall y, breed ing ponds were likely limited 10 verna l pools, but now include 
livestock stock ponds. Idea l breeding ponds arc typically li sh lcss . rree arnon-nat ive predators. 
and seasonal or se llli-permanent (Barry and Sharre r 1994: Pctnmka 1995). 

While in the ponds. adult Cal ilo rnia ti ge r salamanders mate and then thc fcmales lay their eggs in 
the wflter (Twitty 1941: Shafte r el al. 1993: PClranka 1998). Egg laying typically reaches a peak 
in January (Loredo find Van Vuren 1996; Trenham el (II. 2000). Females <Htach their eggs singly, 
or in rme circlllllstances, in groups of two to four. to twi gs. grass stems, vegetation , or debris 
(Storer 1925; Twitty 1941 ). Eggs are onen attached to objec ts. such as rocks and boards in 
ponds with no or limited vegetation (Jennings and Hayes 1994). Clutch sizes from a Monterey 
CounlY study had an average of SI4 eggs (Trenham el al. 2000). Seasonal pools may not exhibit 
sufficient depth, persistence, or other necess,uy parameters fo r adu lt breeding during times of 
drought (Barry <md Shaner 1994). After breeding and egg laying is complete , adults leave the 
pool and return to their upland refugia (Loredo el al. 1996; Trenham 1998a). Adull California 
tiger salamanders often cont inue 10 cmerge nightl y for approximately the next two weeks to feed 
amongst thc ir upland habitat (ShatTer el al. 1993). 

California tiger salamander larvae typically hatch within 10 to 24 days after eggs are laid (S torer 
1925). The larvae arc totally aquatic and range in length from approximately 0.45 to 0.56 inches 
(Petranka J 998). They have yel lowish gray bodies. broad f~lt heads. large, feathcry external gills, 
and broad dorsa l fin s that extcnd we ll up the ir back. The larvfle leed on zooplankton, sma ll 
crustaceans, and aquatic insects for abollt six weeks aftcr Imtching, after which they switch to 
larger prey (J. Anderson 1968). Larger larvae havc been known to consume the tadpoles of 
Pacific tree frogs, western spadefoot toads. and Calilornia red-legged frogs (.I. Anderson 1965; P. 
Anderson 1968). California tiger sa lamander larvae are among thc top aquatic predators in 
seasonal pool ecosystems. When not lecding, they ollen rest on the bottom in shallow water but 
are also found throughout the water col umn in dceper wnter. Young California tiger salamanders 
are wary and typically escape into vegetat ion at the bottom of the pool when approached by 
potential predators (Storer 1925). 

The Cali fornia tigcr sa lamandcr larval stage is typically completed in 3 to 6 1110nths with 1110st 
Illctamorphs entering upland habitat during the summer (Petranka 1998). In order to bc 
successful , the nquatic phase of thi s species ' life hi story must r.:orrespond with the pcrsistence of 
its seasonal aquatic habitat. Most seasona l ponds and pools dry up completely during the 
summer. Amphibian larvae Illll st grow 10 a cr iti ca l minimum body size before they ean 
metamorphose (change into a different physicallonn) to the terrestrial stage (Wil bur and Col lins 
1973). Larval developme nt and mctamorphosis can vmy and is onen site-dependent. Larvae 
co ll ected near Stockton ill the Central Valley during April va ri ed between 1.88 to 2.32 inches in 
length (Storcr 1925). Feaver (J 971) found that larvae metamorphosed and left breeding pools 60 
to 94 days aner eggs had been laid. with larvae deve loping faster ill smal1er, more rap idly drying 
pools. Longer ponding duration typically result s in larger larvae and metamorphosed juvcniles 
that are more likely to survi ve and reproduce (Pechmann el al. 1989: Scmlitsch el 01. 1988: 
Morey 1995; Trenham 1998b). Larvae will perish if a breeding pond dries before metamorphosis 
is complete (P. Anderson 1968: Feaver 197 1). Pcchmann el al. ( 1989) fo und a strong positive 
cOlTc lmion between poneling duration and to tal number ofmetamorphosingjuvcniles in five 


