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This is in resp onse to you r requ est for form al consulta ti on wit h the U .S. Fish and Wildlife
Service (Service) on the Co nveyance of Refuge Wate r Supply Project (Conveyanc e
Project ), West and East Sac rameni cValley, California. Your reques t was da ted and
re ceive d in our office November 4, 1998 . This document represents the Service's
biological opi nion on the effects of the ac tion on the giant garter snake (Thamnophis
gigas) , in acco rdance with sect ion 7 of the En dangered Species Act of 1973, as amend ed
(Act) . .

_This biological op inion . is based.on info rmation pr ovided i n: (1) the October }998
Biologi cal Assessment for Conveyance of Refuge Water Supply Project, West
Sacrament o Vall ey Study Area and East Sacramento Vall ey Study Area; (2) the
December 1997 Environ mental Assessment for Co nveyance of Refu ge Water Sup ply
Proje ct West Sacramento Valley Study Area (USER), (3) th e December 1997
Environmental Ass ess me nt fo r Conveyance of Refuge Wate r Supply P roj ect East
Sacramen to Va lley Study Area; (4) Projec t Des crip tion Amendment fo r RW S Biolo gical
Opinion (m emo fr om K at hy Freas to Ell en Berryman, dated December 3, 1998) ; (5) field
investigat ions, and ot her sou rces of info rmation . A com plete administrative record of
this consultat ion is on fi le in the Sacrame nto Fish and Wildlife Office (SFWO)
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Backgroun d/C onsul t at ion Hi st ory

The primary purp os e of the Conveyanc e P roject is to provid e or upgrade facil itie s t o
accornodate "L evel 4" refu ge wat er supp ly (defined below) as req uired under the Cen tr al
Valley Proj ect Impr ovement Act (CVP IA) . The Bur eau of Reclamat ion (R eclamation) , in
coopera tio n with th e Service and the California Department of Fish and Game
(Department), is resp onsible for implementing Section 3406 (d) (5 ) of the CYP l A, whi ch
requir es that reliable Leve l 4 wate r supplies be delivered to the N ational W ildlife Refuges
(NWRs) and state Wildlife Man agement Areas (WMAs) specifically included in the
CYPIA. Two primary water supp ly levels, Level 2 and Le vel 4, have been identified
unde r the CVPI A refuge water supply prog ram. Level 2 water su pplies are defined as
existing average annual water del iverie s, while Level 4 wate r supplies are defined as
tho se qu anti t ies of water required for fu ll habitat development for each of the refuge
areas. The CYPIA requires Level 4 wa ter supplies to be pr ovided as firm, rel iable, lon g­
t erm entit lem ents fo r each of :he refuges.

Because of ca pacity co nst raints and/or maintenance requirements in existi ng deliv ery
system s, exist ing conveyance facilities nee d to be modified to provide Leve l 4 wate r
supplie s to Sa crament o Valley Re fuges. Cur rently, water sup plies are conveyed on an as­
available bas is, w hich is not consistent with refuge needs. In most cases, existing faci lit ies
were not designed t o convey peak refuge re quirem ents in addi tion to e xi sting agric ultu ral
demands, or a re dewa t ered for maintena nce purposes and, therefore, do not have year­
round del ivery capa bili ty. Facilities must be modified to support schedul ed maximum
Level 4 peak flows.

Surve ys of the project area were conduct ed during the fall of 1995 and 1996 to dete rmine
whether th e proj ect may affect any fede rally listed or proposed species. A spe cia l focu s
was given to se arching for habitat s th at might support federally list ed or pr oposed spe cies
which ar e kno wn to occur in the vicinity, inclu ding the g iant garter snake, the valley
elderberry longhorn-be etle (De smoce rus californicus dimorphus); palm at e-bract ed birds
beak (Cordylanth us palmaIUS) , and vernal pool species such as vernal pool fairy shrimp
iBranchinecta lynch ii), vern al poo l tadpole shrimp (Lepidurus packardi), Hoover' s
spurg e (Chamaesyce hooveri), hairy Orcut t grass (Orcullia pilosa) , Colusa grass
(Neoslaphia clusuna), and Greene 's tuctoria (Tuc torta greener).

No elderber ry bu shes were found in the area to be impacted by the structural
modifica t ions , the re fore it was det ermined that th e Conveyance Proj ect is not likely to
affect the valley elderberry longhorn beetl e. Similarl y, vernal pool specie s are not
expect ed t o be affected by the project because no ve rnal pool habitat was foun d in the
impact area. H abitat fo r palmate- bracted bird' s beak (valley sink scrub and alkali
meadow) is not presen t in the impa ct are a, hence this species is no t exp ected to be
affected by the pr oject.
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The Sac ra mento splittail iAp ogonichthys macrolepidotusy is know n from the project ar ea.
This sp ecie s w as federally proposed for list ing as threat ened on January 6, 1994 (5 9 FR
862) . Sacr ame nto spl ittail occur in the ut ter Byp ass, in the vicinit y of a propose d
siphon installation t hat would be necessary for wate r conve yance t o Sutt er NWR .- -
H owever , the siphon w ould be instalJed ju st upstr eam of an existing weir that p re cludes
passage of Sac rame nto splittai l fr om tnis part of the byp ass, so tnis species wou ld not be
affect ed by the siphon installation.

Sacramen to split tail have also be en collec ted every year fr om 1993 t o 1996 at the
H amilton City P umping Plant, wh ere the GCID M ain Canal is divert ed fr om th e
Sacramento River (USFWS 1997). A fish screen is current ly present at this dive rsi o n
point , pre venting adu lt split tail frorn entering the GCID M ain Canal, but eggs, larvae, and
juvenile splittail wou ld be able to pass through :he screen. Proje ct con struction will
primarily be limited to the period when the Ma in Canal is dry, betwee n D ec ember 1 and
mid-M arch, and cons truc tion to occur when th e Mai n Cana l is wet wi ll prima rily be
limited to a period after August 1 of each calender year, when eggs , larvae, and juvenil es
are not likel y to be present . Temp orary diversion of the GC LD Main Ca nal fo r
cons truction pu rpo ses w ill need to occur at Bondur ant Slough in June, when spli ttail eggs
and young coul d be preser.t, but meas ure s have been inc orporated into the project
des cript ion to minimize any adver se effects to splittail that cculd re su lt fr om th e sho rt­
term water turb idity. The take of Sacramento splitt ail eggs and juveniles entrained in the
GCm M ain Canal was already ad dre ssed in a separate Biological Opi nion f or the GCfl)
Fish Screen (Ser vice File # 1- 1-97 -0115). Th erefo re, thi s species will not be furt her
addressed in th is docu ment.

During meetings on September 3, Septemb er 22 , and Oc tob er 8, 199 8, El len Berryman of
the Serv ice and Kathy Freas of CH2M Hill (representing Reclamatio n) develope d a
strategy for addressing the numer ous activit ies to be aut horized for t ake under thi s
biological opinion. Th e Conveyance Project involve s 83 minor st ruc tural modificat ions
along the .Glenn-Colusa I rrigat ion District (GCID) Main Canal; distnrbi ng-iessthan D.5
acre ofl and each, and 29 maj or st ructural modi ficati ons which generally disturb over 0.5
acre ofl and eac h. Only four of the 29 major structu ral modifications have beer. desig ned
(at 50 % design level) : the locations and ty pes of act ivities to be undertak en for the
remaining 25 have been de termined (see Appendix A) but no site-specific desig n has been
com pl eted . It was ther efore de termined that a programmatic appro ach should be used fo r
th ese und esigned major mo difications, such that : (I ) t he bio logical opini on use g ross
impact est imates to gen erate " sideboar ds" for the maximum amount of total habit at to be
distur bed for each stru cture; (2) mure precise impa ct qu antifi cation be provided as
design s are co mpleted f or each stru ctur e, an d co mpa red to the sidebo ard est imat es to
determi ne compliance with the bio log ical opinion; (3) take be aut horized, in the form of a
letter app ended to the p rogrammati c opinion, for construc tion at each sit e onc e it has
been confi rm ed that th e const ruction would be co nsiste nt wit h the programmat ic opinion.
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Four of:he 29 major modifications are at 50% design level, th erefore a more accurat e
est imate of irr.pact acreage can be made for th ese sites than for the ot her 25 sites . During
informa l consult ation , the Servi ce and Re clamat ion decided that t ake could be auth orized
at these four sites through this biologica l opinion, wit hout the need to append these
act ivities t o the opinion, provided more precise impact ac reages are report ed once
construction has o ccu rr ed.

In early Oct ober 19 98, Re clamation asked the Servic e whether the prop osed minor
modific ations along the Glen-Colusa Irrigation Dist rict (GCID) Mai n Cana l cou ld be
incl uded in a "not likely to adversely affect" letter, bec ause of th e r elatively small amount
o f disturbance associated with these mod ificat ions to existing st ructu res . On Oct ober 22,
1998, Ellen Berryman of the Service, Ben P enr: ock of GClD, and K at hy Freas o f CH2M
Hill visite d exa mples of t he rive general types of minor modificat ions (delive ry setb acks ,
rip-r ap of bridge s, extension of wing walls, flapga te removal/sipho n in stallation, and
structure demolishing and removal) along the GClD Main Canal. D uring this sit e visit,
th e Servi ce noted the presence of rodent holes and small cracks in the levee alc ng the
canal that potentially could be occupied by giant ga rter snake during the perio d of
inactivity from Octob er 1 th rough Ma y 1. Be cause most cf' the min or modific atio ns
wou ld OCCur betwe en De cember 1 and Febru ary 15, wh en the M ain Canal is larg e ly dry,
the Serv ice determined that excavation of :he levee cou ld cause mort al ity in sna ke s .
hibe rnating there. A dditionally, limited arr. ounts of aqu atic habitat in re turn and t oe
drains, and to a lesser ext ent in the Ma in Canal, wo ul d be permanently affecte d by the
mino r modifications . As a resul:, i: was determined that the Minor St ru cture; would be
include d in the biolog ical assessme:Jt and the biol og ical opinion, ra ther than addressed in
a "no t likely to affec t" letter. Because th e impact acreage fo r each m iner mod ification is
only an esti mate, it was decided that these est imat es would serve as maximum allowable
imp act acreages, and the ac tual impact acreages would be determined an d reported to th e
Service aft er ea ch minor mo dification has been compl eted. The minor modifi cat io n could
be auth or ize d for take w ith out the need to be append ed to th e biolog ical op in ion ( only the

. 25· cu rremly-undesig ned ·majormodi ficat ions would need t o be ap pende d t o th is op inion).

Re cl amation initi ated fo rmal consultation on the Con veyance Project in a letter dated
N ovember 4, 1998, and d elivered to th e Servic e that same day This Jett er requested the
Service to addres s effects o n the giant garter sna ke that could result from st ructural
modi ficati on of the E a st and West Sacramento co nveyance facilities .

To provide Level 4 water su pplie s in ccmpliance with the CVPIA, Recla mati on must
undertake a num ber of int errelated acti ons tha t will be addressed in sepa ra te biologi ca l
opinions. The Conveyance Project co nsul tation only add resses the effect s of
improvem ents to water co nveyanc e facilit ies that ar e nece ssar y to d elive r Level 4 wa ter
to the refug e bou nda ries, and does not add ress potential effect s to listed spe cies that
co uld result from : (1) u se of th at water on the refug es; (2) imp rovements to co nveyance
facilit ies on the refuge; or (3) potential effects of wate r acq uisition for the program. The
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effects of t ak ing water from the source where t he water is acq uired for refuges is being
addressed in the pr og r ammatic bio logica l op inion for the CVPIA. Add itionally , refuge
activities th at are ex p ect ec to re sult fro m the availabi lity of addit ion al refu ge water
supply ar e to be addressed in separate biological opi nions on refuge lc ng -t errn
maintenan ce and op er ati ons and refuge co nvey ance faci lit ies.

Progr amm a t ic Co ns u lta ti on G u idel ines

T he proposed const r uction activit ies for the Conveyance Proj ect include 25 major
st ructural modifications, list ed in Ap pen dix A of t his biol ogica l opinion and T able 5 of
t he Bi ol og ical Assessm ent , t hat have not yet been designed This consu lt at ion tak es a
programmati c app roa ch for authorizing take th at wou ld r esu lt fro m th ese cu rr ently
undesigned modifications . For take of gi ant g arter snak e to be au tho rized under t his
programmatic opinio n , t he follo wing cri teria mu st be met for each major st ructural
modification .

1. H abit at los s at each site wi ll not exceed the amou nt sp ecifie d for that site in
Appendix A of th is biol og ica l op inion (Table 5 of the Biological Assessment) .

5

2 . The to tal cumul at ive amount of pe rmanent giant garter sna ke habit at loss for all
pr oj ect s list ed in Ap p end ix A has not ex ceed ed 24 .5 ac res of uplan d habitat o r 2 9 .5
acr es of aquati c habitat.

3 . Th e activity ha s been designed to minimize impacts to giant ga rter snakes and their
habi tat to the maxim um ext ent practi cable, thro ugh co nsu lta t ion b etween design
eng ineers and a Se rvice -app rove d bio log ist familiar wi th g iant gart er snake habi t a t
ne eds .

4 . The activi ty will comply with th e terms and co ndit ions of th is bi ol og ical op inion.

Impl em entin g P ro ce d u re

Fo ur Maj or M o difica ti on, at 50% De , jgn Le ve l and 83 Mi nor \ 1o difi cat ;on <: Thi s
biologi cal o pin ion autho rizes take for the four major mo dificatio ns that are c urrently at
50% design level, an d for the 83 minor modificat ion s. T hese activities do not requ ir e a
letter fro m t he Se rvice to append them to th is bio logical op inion, pr ovided t hey are
consist ent w it h the proj ect des cript ion in th is biological opi nion an d the Bio logical
Assessme nt, and th ey comply wi th th e terms and condit ions in t his biol ogi cal op inion .

2 5 I Jnde, jgn ed Major Mndificatinns : This biologica l opinio n can authorize tak e fo r t he 25
currently undesigned m ajo r mod ifi ca tion s only afte r the se acti vities hav e been append ed to
thi s opini on. The fo llow ing pr ocedure will b e use d to authorize take for each of t hese 2 5
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major structural mcdifica.ions, using a programmatic approach under the biological
opmion:

6

1. Reclamation will submit a letter requesting that the proposed activity be appended
to this programmatic biological opinion and provide the Service with the following:

a. Al "=20 ' site plan with an overlay showing habitat types at the site (open
water, marsh, rice field, disturbed upland, etc.), and differentiating areas to
be temporarily and permanen tly impacted.

b. Information on the number of acres of habitat to be temporarily and
permanently impacted for each habitat type.

c. A project description, including details related to the types of disturbance,
project timing, and a discussion as to how impacts are minimized to the
maximum extent practicable relative to the Service's Standard Avoidance
and Minimization Measures During Construction Activities in Giant Garter
Snake Habitat (Appendix B).

2. The Service will review the information provided to determine whether the activity
meets the criteria for being appended to this biological opinion, or whether a
separate biological opinion is necessary.

3. If the Service determines that the activity is appropriate for inclusion under this
opinion, the Service will provide a letter appending the activity to this opinion

BIOLOGICAL OPINION

Description of the Proposed Action

The proposed project involves structural modification of water conveyence facilities in
Sacramento Valley for additional water conveyance to Sacramento Valley NWRs and
Graylodge WMA. The Conveyance Project includes 29 major structural modifications to
water conveyance facilities in the Sacramento Valley in the vicinity of the Sacramento,
Delevan, Colusa and Sutter NWRs, as well as Gray Lodge WMA, and 83 minor structural
modifications along approximately 60 miles of the GClD Main Canal. The locations for
the major and minor modifications are shown on Figures I through 3 of the October 1998
Biological Assessment. The following summarizes the activities that will be involved for
the major and minor modifications, the anticipated impacts to giant garter snakes, and the
proposed measures for mitigating these impacts.
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1. Ma jor Modi fication, at 50% De,ig~ Level:
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Although no design has been com pleted for 25 of the major struct ural modifications
for the Conveyance Project, fou r of the major structural modificat ions ar e curren t ly
at 50% desig n ' B ondur ant Slough Siphon, Willows South Drain, H unter ' s Creek

. Siphon, and L at eral 41- 1 Extension. These st ru cture s will be u sed t o co nv ey wa ter
to refuges in th e We st Sacram ento Valley area (Sacramento, De levan, and Colusa,
NWRs ) .

Und er current conditions, the GClD Main Canal carr ies irr igat ion water from abo ut
mid- March through D ecemb er I and is dry in the winte r. The re fuge water supply
project will a llow water to flow through the GClD Main Canal year-ro und, whic h
necessitat es the four major struc tu ral mod ifications.

Al l four struct ures currently are scheduled fo r const ruction to beg in M ay 1, 1999 .
Willows South Drain, Hunt er 's Creek Siphon , and Lateral 4 1- 1 Ext en sion are
scheduled to be co mpleted by Sep temb er 30 1999, wh ile B ondurant Slough Siphon
is scheduled to be comp let ed by Ma rch 1, 2000. The four maj or st ructu res at 50%
design are described bri efly be low, and are described at a g rea ter lev el of detail in
the October 1998 BA.

a. Bondurant Slough : B ondurant Slough is currently siphone d under the GClD
Main Canal when wate r is present in the Ma in Canal, mid-Febru ar y through
the end of N ovember. The Con veyan ce Project will allow wat er to flow
thr ough t he GClD Main Canal year-round. An empty GCID M ain Ca na l can
easily ac cept flood flows from Bondurant Slough when winter rains start ,
but a full canal cannot accept flood flows from a 25-year sto rm event . T he
existing small sip hon cann ot manage these flows , thus a new, larger sip hon
stru ctur e mu st be ins talled to accept th ese flows.

Inst allat ion o f a larger siphon at Bondura nt Slough requires the construct ion
of a bypass channel int o whi ch water fro m the GelD M ain Canal will be
diverted during the constru cti on peri od. The const ru ct ion of th e bypass
channel w ill begin appr oximate ly May 1 1999 When the bypass channel is
comple te , the levee b etw een the Main Canal and the byp ass channel will be
breached to re direct Mai n Canal flo w into the bypass chann el. B reaching is
expected to occu r in early June 1999, and would create so me short- term
water turbidity in the bypass channel and downstr eam in the GClD Ma in
Canal. T urbidity will be minimized th rough the following measures :

( I) T h e bypa ss channel will be fully construc ted pe r design and
speci ficat ion requirements prio r to breaching the GClD Main Can al
levee.
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(2) T he bypas s chann el will be filled by pumping and /or siphon ing flow
from the GCm M ain Canal One-fourth to one-eighth inch b arrel
scr eening wil! be used to kee p the fish clear of the pump int ake, th us
a u! of th e bypass, while ti lling. After pumping , colloids w ill be
al lowed to se tt le for 1-2 days.

(3) P ri or to bre aching the Main Canal levee, the M ain Ca nal water
surface elevation will be checked up to, or slig htly highe r than , the
w ater su rface elevation of the byp ass channe l.

(4) Prior to breaching the downs tream levee be tween th e Main Canal and
the bypass channe l, the up stream levee will be br each ed, 1-2
additional days of sett ling time will be all owe d, and the Main Canal
w ill be check ed to the max imu m operat ing water surface elevat ion at
t he next downst ream st ruc tu re to lower the vel o city in the GCl D
M ain Canal.

(5) W hen the downstream levee between the bypass channel an d GClD
canal has be en breached, flo w will be allowed in bo th th e G ClD Main
C anal and the bypa ss channel for ] -2 days. (By allowi ng flow
th ro ugh the Main Canal during thi s peri od, velo citi es will be lower
th an normally ex pe rien ced in the Main Ca nal. This w ill minimi ze
colloi da l transport from the bypass channel during the most
vu lnerable initial con veyan ce period .)

(6) When constucti ng the shee t piling iso latio n of the Bondurant Siphon
work site , the downst ream shee t pile wall will be cons tructed fir st .

-Upland'h abitat- loss-and temporary 'disturbance-will OCCU (: 'Oii the - ~,,1 ain- Canal
levee ro a d an d roads bo rdering th e slough up stream of the M ain Canal , and
in a dist u rbed area (ru dera l vegetation) along the GelD Canal on the
do wnst ream side. T he upl and ha bita t along the slough ba nks sup port some
ru deral vegetation that cou ld provide cover for snakes, and a nu mber of
ground squirrel bu rr ows th at wou ld be suitable fo r occupa tio n by sna kes
during th eir do rmant period. Expansion of the siphon ca pacity for Bondurant
Slough w ill re su lt in permanent lo ss of 0. ] acre of upl and habitat.
Co nstructio n w ill also re sult in temporary distu rbance to 1.4 acres o f upl and
ha bitat an d 2 .0 acres of aquat ic habitat.

b . South Wil low s D rain : Currently, run off from south Willows flows into t he
GCID Main Canal , whe n it is dry in winte r . Once the Main Cana l is fill ed
year -ro und, it will-no longer be ab le to accept w ater from south Will ows.

8
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The C onveyance Pr oject will th erefo re involve rerouti ng runoff wat er from
so uth Wi llows un cer the Main Canal land, to a drain age canal that cu rrent ly
adjoins the ri ce fields .

The project will r equire widening th e dra inag e canal from 6-1 2 feet wid e to

approximatel y 26 feet wid e. The existing can al is curre nt ly occup ied by
ca tta ils (Typ ha sp .), which will be temporarily r emoved du ring project
constru ct ion bu t wi ll be allowed to re-establish since this drainage canal will
not be maintaine d following const ruc tion . Adjacent crop land that is
cu rr ently used for rice production will be removed t o widen the canal,
t hereby converting aquati c rice fie ld habi tat to aquat ic catt ail marsh habi tat.
T he to tal am oun t of temporary disturbance to aquati c giant garter snak e
habitat f or the canal widening, including b oth the tem porary removal of
catt ail m arsh and th e conversion of rice fi eld to catt ai l marsh, is 11.4 acres .
As exis t ing dirt ro ad alo ng the canal will disp lace 3. 1 acres of upl an d habitat
along the roadway, but the road will be reco nst ructed alon g the r.ew canal,
th erefore th e up lan d hab itat will be able t o re -e stab lish .

c. HIID ' e r ' 5 Creek <: ip 'JQ n: Hu nter ' s Creek is currently siphone d under the
G ClD M ain Canal , bu t the existing sipho n thre at ens the le vee structu re
along the Main Ca nal, and the siph on must be enlarged t o co mply w ith
requ irem ents tor the increased wat er supp ly within the Main Ca na l, The
siphon e nlargement will involve dredgi ng and widening a portion o f H unter ' s
Creek u pstr eam from the M ain Canal, with rip rap inst alle d along one side of
the creek. A "dead end" of Hunter ' s Cree k that abuts the Main Canal (a nd is
weakening it) will be filled with soil and edged with rip rap .

App roxima tely 0 .2 acre of aquat ic hab itat wi ll be perma nently lost as a
result of filling the "dead end" of Hunter' s Creek. Approximately 0. 1 acre

.. of riparian habitat (treated a-supland -h abitat·fGf-the-giant- garter snake) w ill
be permanent ly lo st to enl arg e the siphon. T he creek dred ging and widening
will also result in temporary disturbance to 0 .9 acre of aquatic hab itat and
0. 8 acr e u pla nd habitat .

d. I "feral 41 - 1 Exrension: Th e 4 1-1 Lat eral Ca nal will be extended to prov ide
winter w a ter supply to D ele van NIVR. T his wi ll invol ve construction of
app rox imately 10,000 feet of new conveyance canals. T he ca nals will
invol ve p erma nent re moval of rice fields th at cu rrently support g o od quality
aquati c habitat for gian t garter snak es, w ith ab undant em ergent w et land
vegetat io n and rice in sum mer. The new facilitie s will be mainta ined aft er
construct io n, therefore , hab ita t is not exp ected to estab lish in the new
canals . The Lateral' 4 1- 1 Extension is expected in resu lt in permanent loss of
up to 5.2 ac re s of aq uatic habit at and 2 .2 ac res o f up land habitat in the form

9
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of levee banks and roads. Temporary upland and aquatic habitat dist ur ban ce
during constru ction is est imated at 1.4 and 6.0 acres, respect ively. For these
fou r GClD majo r stru ctur es, no new excava tion will tak e place duri ng the
giant garter snake' s dormant pe riod, Octo ber I through May I .

2 . M aj or Structural Modificat ions, Current ly Undesigned

Th ere is curr en tly no planned schedule for con struct ing 25 of the 29 majo r
st ruc tu ral modifi cations under the Conveyance Project, and no sit e-spec ifi c de sign
has been init iat ed for these modifications . Therefo re, this biolog ica l opinion takes
a programma tic approach to authorize these con structio n activities for take. M aj o r
st ructure co ns truction act iviti es for the Conveyance P roject can be app en ded t o t his
bio log ical op in ion if the y me et the criteria listed under the Program matic
Co nsultation G uidelines for this biological opinion (page 4) .

When the site- spec ific design for each major st ructure has been completed,
info rmat ion wi ll be provide d to the Service regarding the nature and extent of
anticipated impacts. The constru ction activi ty can be authorized for tak e once the
Service has fina lized a letter stating that the activ ity meets the cri t eria specified
above and can be ap pended to this biological opi nion. Permanent lo ss of up to 24 .5
acr es of giant garte r snake upland hab itat and 29.5 acres of aquat ic ha bitat ca n be
authorized fo r these 25 modifications under this opinion.

3 . Minor Sto lct>J r a I l\1oMica t ;QDs

Th e proposed minor struct ural modifications for the GClD Main Canal are
necessary for conveyance of refuge water supply to the thr ee refuges in th e We st
Sacrament o Valle y area: Sacr ame nto, De levan, and Colusa NVVRs . Each GClD
minor modificati on can be cla ss ified int o one of four ty pes of const ruct ion, as

-br iefly described belo w-and desc ribed in grea ter. detail in the October 1998
Biolog ical As se s sment.

.a . Se t Ba ck Deljveries. Nume rous delivery st ruc tures, such as gates and pip es,
ar e present along the GelD Main Ca nal to co nvey water from the canal t o
adj acent fie lds. The canal has be en wide ned since these delivery structu res
were put in place, but co uld not be wid ened where the the se st ructures
obstructued suc h widening. Ther efor e, the ca nal is typ ically narrower at
t hese de li very struc ture locat ions. To acc omoda te the incre ase d w ater
capacity in the GCl D M ain Canal, these na rrow areas must be widened at 41
location s an d th e st ructures must be set back to align with adj ace nt Main
Can al slo pes . 1n most cases, this will require all of the existing struct ure to
be demo lished and pipes to be replaced, requiring levee excavatio n.
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Each delivery setbac k is expected to impact no more than 0.05 acre of g iant
ga rt er snake habitat, includ ing 0.0 1 acre of aquat ic habitat in the retu rn drain
an d 0 .04 acre of upl and habitat along the levy. With 4 1 delivery set backs ,
the total impact is not expected to exceed 2 .05 acres, includi ng 1.64 acr es of
uplan d habitat and 0.4 I acre of aquatic habi tat . Each de livery setback w ill
result in creat io n of approximately 0.02 acre of Main Can al aquat ic habitat ,
for a to tal increase of 0.82 acre of aquatic habitat, as the canal will be
widened at th ese lo cations. However, the aq ua tic habi tat along th e M ain
Canal is expecte d to pr ovide lower quality giant gart er sn ake habit at than
what is present in the toe drains , because the M ain Canal wi ll be maintai ned
an d very litt le emerg ent ve getation will grow the re.

b. FJa;:)Q"at e Removal an d Siphon Replacement. D rainag es that carr y w inter
run-o ff wate r cross th e GCm M ain Canal at 23 locat ions. These cross
drainag es typ ically carry water when the M ain Canal is empt y, duri ng the
wi nter mon ths . At each of the 23 locations , w ater cro sses the canal by
passing into the canal through a gat e on the up- slope si de and out of the
can al thro ugh a gravity -draina ge on th e down-slope side. With year -ro u nd '
wate r supply throug h the M ain Canal, dra inages will no longer be able to
cross the cana l in this manner. The g ates and g ravity-structu res will
t her efor e need to be removed and replaced with Reinforce d Concrete Pipe
that siphons un der the canal. E ach flapg ate removal and siph on rep lacement
is expec ted to result in te mporary dist urb an ce of 0.0 4 acre upland ha bit at
and 0 .23 ac re retu rn drain aquatic habitat. With 23 sites plann ed for
flapgate rem oval and sipho n repla cement, th e total amount of temporary
distur banc e is not expect ed to exceed 0.92 acre of upland habita t and 5.29
acres of aq uatic habita t.

c . Demo li sh a n d Re m ove . Five minor structu res, inclu ding old bridges,
- check st ructures-a nd pipe lines, are sc hedu le d to be remo ve d from the Main

Can al banks and replaced w ith so il conforming to th e exist ing canal slopes.
Where the st ru ctures are remove d, the sp ace will be fill ed wi th soil. No
aqua tic ha bita t in the GCID M ain Canal will be disturbed because this
const ruct ion wi ll be du ring wint er when the cana l is dry . E ach demo lishmen t
and removal is expect ed to result in a tempo rary up lan d ha bitat disturbanc e
of no mo re than 0.2 acr e. D emolishment and rem oval of struct ur es at fiv e
sites is exp ected to result in a total tempo rary lo ss of 1.0 ac re of upland
habi ta t.

d . R ip Rap Bri dge, and Pyrend Wi ng Wall s . Wing walls are the angular wal ls
th at extend into can al banks fr o m any given st ructur e. M ost wing wall
extensi ons are at bridge s, w he re rip rap wi ll also be placed t o preven t
erosion . The exte nsion wing walls involves clearing soi l fr o m aroun d
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existing wing wa lls, then forming, placing rebar and pouring co ncre t e to
extend them for better eros ion control. Each wing wall ext ens ion is expected
t o disturb a max imum upland habitat are a of app roximately 15 feet by 60
feet, or 0.02 acre s. With eight sit es planned for extension of wing walls , th e
t ot al up land area to be perm anent ly impact ed is approximately 0.16 acre .

Rip rap , used to contr ol ero sion requires plac ing 12 + inch diameter rock on
the upstream and downstream side of th e st ructure The rock will extend a
maximum of 100 fee t on either side of the st ructur e and cov er an area on the
canal bank up to 15 feet wide, or 0.0 7 acre . With eigh t sites planned for
placement of rip-rap, th e total area of existing upland to be co ver ed with rip
rap is 0. 56 acres .

Th e app roximate t otal habita t disturbance for all 83 GCID Minor St ructur es is as
foll ows:

o Maximum permanent upland habitat, 1.8 acres
o Maximum te mp orary upl and habit at dist urb ance, 2.48 ac res
o Maximum permanent toelretu rn dr ain aquatic habitat loss, 0.4 1 ac re s
o Maximum t emp or ary to elretu rn drain aquatic habitat Joss, 5.29 acres

The exact amount of habita t affec t ed by constru ct ion of each minor st ructu re wi ll
not be det ermi ned unti l th e co nstruction is com plet ed. A qua lifi ed biologist wi ll
mon ito r th e act ual amount an d type of habitat th at is being affec te d as const ructio n
proceeds at each site . Maximum est imates provid ed in this document will be used to
se t an upper limit of hab itat disturba nce provided for in the biologi ca l opinio n
against which act ual dis t urb ance can be measured.

The min or modifications on the GCID Main Cana l are expe cted t o begin
D ecember 1, 19 9 8. A pproximately half ofth ese modi ficat ions are expected t o be
completed from December 1, 1998, to Febru ary 15, 1999, with the remaining min or
modificati ons t o be complet ed from De cember 1, 1999, to Febru ary 15, 20 00.

For GelD minor structural mod ifications , giant garte r snake up land habit at on the
Main Canal lev ees will need to be excavated when the ca nal is dr y, which is du ring
the dormant period fo r this species. To help prev ent inj ury or mo rtality to snakes
t hat may occu py burrows in the levees, a qualified , Service-app roved bio logist will
be pre sen t during all excavation activities. Should a do rmant g ia nt garter sna ke be
encount ered wi thin the construc tion zon e, co nstruction will be ha lted until the
Se rvice is conta ct ed an d ad vise s Ge lD on how an d when to procee d. Addit ionally,
Service approved environmenta l awa reness tr aining will be provided to work crews
at project sites .



Project Manager, Bureau of Reclamation

4. propQ<ed Mit igation.
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A mitiga t ion site support ing giant ga rt er snake habitat wou ld be secured prio r to

initiation of GCm majo r structura l modificat ion s. This site will include a suffici ent
amount of gian t garter snake hab itat to mitiga te the loss of habitat ass ociated with
the foll owing : (I) all GCm mino r structural modifications that have been
compl eted at t he ti me th e mitigation land is se cured ; and (2) all 29 GClD maj or
structural mod ificat ions. Prior to gr ound-breaki ng at ea ch subsequent minor
modification si te , a suffic ient acreage of mitig ation land would be secu red. For all
major and minor stru ctural mod ificat ions, mit iga tion woul d co nsist of habitat
pres ervation at a rat io of three acres preserved fDr each ac re imp acte d . T he
miti gati on area would support bo th upland and aquatic habitat components, at a
rat io of two uplan d acres for each aquatic acre . All resto ratio n, replacement , and
monit oring guid elines included in the Mitig ation Crite ria for Restorat ion an d/or
Replacement of Gia nt Gaqn ~ n"ke H ahitat (Append ix C) w ould be follo wed .

Sta tus of th e Sp ecie s/Env iron m ental Baseline

The gi ant gart er snake was federall y lis ted as thre atened on October 20 , 1993 . P lease
refe r to the Federal R egister notice (58 F R 54053 -54 06 6) on federa l lis ting of the gia nt
gart er snake for det ailed informatio n on th e spe cies' biol ogy and ecology, and assoc iated
thre ats to its surv ival.

Essential habitat components - En demic t o w etlands in the Sacr amento and San Joaqu in
valleys, the g iant garter snake inhabits marshe s, slough s, ponds, small lak es, low gra die nt
streams, and other wat erways and agri cuit ural wetlands, such as irrigat ion and drainage
canals and rice fields, and th e adjacent uplan ds. Giant gart er snakes fe ed on small fish ,
ta dpoles, an d frogs (Fi tc h 194 1, H ansen 1980, Hansen 1988) . Essential habitat
comp on ent s con sist of: (1) adequate water during th e snake's ac tive season (early-spring

. th roug h mid-fall) to p rov ide food and cci ver; (2) emergent , .herbaceous w etl an d
vege tatio n, such as cattails and bulrushes , for es cape cover and fo rag ing habitat during th e
ac tiv e season; (3) upland habitat with grassy banks and openings in waterside vegetatio n
for bask ing; an d (4)h ig her el evation uplan ds for co ver and refuge from flood waters
during th e sn ake's dorma nt season in the w inte r (Hansen 1980) . Ripari an woo dlands d o
not typically p rovide suitabl e habitat becaus e of excessive shade , lack of basking sit es, an d
absen ce of pre y pop ulations (Hansen 1980) .

Forag ing ecology - Gian t gart er snakes are active forag ers, feeding primarily on aqua tic
prey suc h as fish and amphibian s. Hist orically, prey likel y consis t ed of Sacramento
blackfish (Orthodon mi crolepidotusi , thick-tailed chub (Gila crass icauda), and red -leg ged
frog (Rana aurora) . B ecause th ese species are no longer available (th ick- tailed chub are
extinct, r ed- legg ed fro g ext irpa ted from the Centr al Valley, and blackfish decli ning/i n low
numbers) , the pred om inant food items are now P acific t reefrogs (Hyla regillai and


