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This packet provides the following additional documents from NoAA,s National MarineFisheries service (NMFS) ,o 
'rt" 

Ñ"ìänal Research Cåuncil (NRC) comminee on susrainabrewater and EnvironmentaíM*"æ-.* in the c"rir"ái" ilrv-Delta, per request from individualpanel members during its first;"-g on January zsinize,2[ll,at u.c. Davis:
o DVD of OC-Ap Biological Opinion Modeling Runs _ 2009' May 3r,2009,memorandu-, frorn Rhot;ñ;ä,'a, the record, subiect:Documentation on the Develápment of the n"urorruut" il;ffiäffernatives (RpA)

iiff;1';:11'g:_" cy:t..itrea¿ i" th. si;ri;s River, Specinrcalry as Relares too Economt. ;io,::ffi;:ïJH:à*v
o June 2,2009, memorandum, frtm Maria Rea,-for.the record, subject: Review ofInformation Related to Economi" urãi;;h"orogicar neasibility of NoAA,sNationar Marine Fisheries service,s ñ#il¿ïr)î, å"ö:il,on. Reasonableandprudent Alternatives (RpA) \- .^'^^ v

o April23' 2009'letter from Katherine F. Kelly,^california Department of waterResources, to Ronald Milrigan, Ir s. d;..uî ãr n..u_ãti*,îiär_itting
åi3i"ïtXXl ä#ffi. 

(specincailv 
"o;;;; anarvses) 

"; ñMi's, draft sarmonid
o Alternative RpA actions considered, but rejected:o May 19'2009' e-mail from Rod vJl*ii negarding trap and haul for centralValley steelhead in rhe San Joaqui;R#*o Aptil2T'2005' e-mail from Ron ou, transmittfg the South-Delta Fish FacilitiesForum co-chair's Report on the ¡."Áiuirltv'ornrrr screens in the south Delta.

Additionally:
o NMFS refers the NRc committe-e to the NMFS biological opinion (section 6.6.4, pp.

3rritl',i..Jå,åî'Såå e' p' e i e¡ ror the 

'';* 
;g*ain j p.*un*iìp erabr e gate so NOAA General counsel (GC) is 

:iT.Try reviewing NMFS, response ro Timo'Laughlin's presentation. IíNoAA-GC ¿.t"r-inå rhat we #;.r.";; rhe response,we will do so via an e_mail to David polican-s-ki
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National Ctceanic and Atmospheric Administnation
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Sacramento Area Office
650 Capitol Mall, Suite 8-300
Sacramento, California 95g1 4-4706

MEMORANDUM FOR:

FROM:

REVIEWED BY:

SUBJECT:

May 31, 2009

ARN: I51422SWR04SA91 16, (PCTS # 2008/09022)

7 Biologist, Southwest Region

, Sacramento Area Office

Documentation on the Development of the Reasonabre and
Prudent Alternatives (RpA) to Avoid Jeopardy to cv steelhead inthe Stanislaus River, Specifically as Relates to Flow and
Temperature

I. Introduction

The overarching objectives of the RPA Actions to Avoid Jeopardy to cv steelhead in theStanislaus River are:

1) Maintain suitable conditions (temperature and flow) for steelhead survival year roundbelow the East side Division dams, to the greatest éxtent downstream that is used byo'mrykiss, and create seasonally suitable 
"orndition, 

for adult and juvenile migration; and

2) Restore and maintain critical habitat fo^r spawning, rearing, and passage that is adverselymodified by operations and that also affeóm surviía and reproductive success.

This technical memo primarily addresses investigations used to develop operational criteria ofthe East side Division that affect objective 1 abõve. rrre npe acdons for the Stanislaus Riverare based on information provided in the effects analysis Jt" opinion. Temperature guidancefor steelhead life history stages is based g EPA (2003),uø no* requirements are based on In-stream Flow Incremenral Methodorogy (F'') uy ar"íio* (1993).

i:,'^:::ji::3":::ltlt:lt?:l*" Biorogical Assessmenr (BA) describes rhar under rhe New

'ì:''ií'ää äå,'if ;iï:iï:il:ìallocafinnc nf u¡qfo. rn rra*i^,.^
#::::,'# : :l,n :: :: y:::, f-lq": e s or u s ers, ¡ asä¿ ;; ñä;;; ö*"# ËËii -i,ääå'"
ï::*ylo*tll'ilgl}3rs, and-conference years (BA chañ; ä:Ë;;i ätif,i
ff:#:: Íl3r,rJ:î"y:î:1T111?li.T.,Tui,"_.ni, À.v uãä.*ir",iíiäí-f,.*åi yearsBased on rhe Z8-vear hisrorv of New Melônes operations,;ä;åìi# ilï;äffå:ï
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percent of years. The process for allocating water in Conference Years is basically that the
parties will negotiate allotments. In Mid-Allocation years, the fishery allotment is less than what
is needed for CV steelhead. However, under the past IPO operations, downstream water quality
objectives frequently provide flows that are beneficial to salmonid needs, and these flows have
not been attributed to the fishery allotment. Consequently, it is possible that flow conditions
might be suitable for steelhead habitat, but the modeling tools and operational guidance do not
provide sufficient information to determine that daily and seasonal flows are within optimum
parameters for CV steelhead. Further, the models tend to use a variety of "look-up tables" in
place of operational rules, so a look-up table for water quality needs may allocate 10 cfs daily for
the month of May; and the look-up table for fishery needs may allocate 150 cfs daily for the
month, but there are no definitions or rationale for these allocation levels and no interplay among
these factors that would ensure that minimum flows are provided consistently for CV steelhead.
Therefore, not only are the operational criteria for New Melones releases unclear, there are no
operational parameters defined that would provide beneficial flows for CV steelhead. The most
common examples of the problems with this approach under the present IPO occur in January
and in September. Flows are typically dropped in January when regulated water quality
standards change, resulting in decreasing the wetted spawning habitat and dewatering early-
spawned eggs. In September when factors other than Stanislaus River flows cause Delta water
quality standards to be met, Reclamation typically drops in-stream flows which reduces habitat
for rearing CV Steelhead and causes more frequent temperature exceedances for rearing
temperatures. Modeled results identify the same problem periods under the NMTP).

The task at hand was to identify operational criteria that would minimize or prevent flows below
optimal levels as defined by the IFIM (Aceituno 1993) and presented as follows in the Opinion:

Table 6-16. Comparison by life stage of in-stream flows which would provide maximum weighted usable area
of habitat for steelhead and Chinook salmon in the Stanislaus River, between Goodwin Dam and Riverbank,

from 993). No value for Chinook

It is important to note that Aceituno (1993) made no analysis of flow needs for salmonid
emigration in the spring.

Several approaches to define such operational criteria were deployed in the process of
developing the final Stanislaus River Flow Schedule. These included: (1) a "look-up table"; (2)
a fractional unimpaired flow approach; (3) flow schedules built with fall-run in mind which
were then modified to address specific steelhead life history requirements; and finally, (4)
adaptation of (3) to provide sufficient flows for CV steelhead as well as preventing excessive
drawdown of New Melones Reservoir.

California Aceituno 1993). No value for Chinook s: ilmon adult misration llows was

Life Stage Steelhead Flow Steelhead
Timine

Fall-Run Flow Fall-Run
Timins

Soawnins 200 Dec-Feb 300 Oct 15-Dec 31

Egg
incubation/fry
rearing

50 Jan - Mar 150 Jan. l-Feb 15

Juvenile rearing 150 all vear 200 Feb 15-Oct 15

Adult misration s00 Oct-Aoril
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The Look-up Table

Theinitial attempt at defining such operational criteria was to propose a ,,look-up 
table,,thatwould set minimum flows by month, as a minimum operationaì standard to be applied to within+- 10 percent (Draft opinion RPA, December 11, 20ô8). This was combined with additionalflow management actions to create an adult attraction flãw in october, augmented springemigration flows, and periodic channel forming flows of 5,000cfs on u onã to three-yearschedule' Although the look-up table was an attempt to state fish flow needs in a format thatappeared to be familiar to Reclamation, the comments we received from Reclamation andcalifornia Department of 'water 

Resources about this action indicated g"n".ui.onfusion in thepresentation of the table and about how the flow-related actions would interact. This responseprompted an evaluation of other approaches.

1) The Fractional Unimpaired FIow Approach

This approach considered devoting a set percentage of daily unimpaired flow as the release
schedule for fish needs. This approach was abandoned because it was not clear how to definewhat the appropriate percentage allocation should be given that this schedule would mimic thenatural hydrograph with which cv steelhead evolvedl Ho*"u"r, inflow into New Melones is notunimpaired, owing to many upstream dams for hydropower and other potpor"r, so it was notclear that such an operational approach could be imptãmented. Further, if trre p.rr.nrug" *"r.
set incorrectly, the frequency of unsuitable flow rondition, could be increased. Without asubstantial level of time and modeling expertise, it did not appear feasible that NMFS coulddevelop this approach, so it was abandoned from consideratioì in this RpA.

2) The Modified Fall-run FIow Schedules

In January 2009 Iconsulted with california Department of Fish and Game (CDFG) biologists(Dean Marston, Tim Heyne) and u.S. Fish and wildlife service (Fws) uioìogists (John wikert,Roger Guinee), requesting their recommendations. The Anadromous Fish Reîtoration program
(AFRP) flows were discussed as an option. I did not actively pursue them because I felt that
these recommendations were heavily iocused on salmon and piesent.o u ,"roi priorities for flowallocation that balanced steelhead needs in the context of fall-run priority needs. Additionally,
my understanding is that the AFRP flow recommendations are lower than what was
recommended in the Working Papers, because the flow schedules ultimately recommended they
had to meet the "reasonable-ness" criterion as implied by the Central Valley frã¡..t
Improvement Act. More recent modeling studiejby copc on spring outrnigration flows for
salmon provide further indication that the AFRP flows may not ue inãoequutä io. some lifehistory stages (CDFG 2008).

The first flow schedule suggested by CDFG was a simple schedule, including a fall adult
attraction flow and '1able-shaped" spring emigration fl-ows. These schedules would vary bywater-year type, with higher flows in wetter years (Figure 1).
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Figure 1. CDFG initial flows for salmonids schedule (rec'd. January 14,2009)

Subsequent discussion continued by telephone among the parties about the relative needs for
steelhead in such a flow schedule, compared to fallrun. Topics discussed included:

o Did CV steelhead need a fall attraction pulse? (Yes, based on the fact that the counting
weir detects adult CV steelhead at the same time fand not before]; that the fall attraction
flows bring in adult fall-run; and based on the likely improvements of these flows on
poor water quality conditions further downstream.)

o Variability in flow triggers appears to be important to promote anadromy in steelhead
versus residualization.

e Variability in spring pulse flows tends to show elevated activity in out-migrants at rotary
screw traps (RST).

o Do steelhead need spring pulse flows, or can they just swim out on their own? CV
steelhead are captured at the RSTs before the pulse flows, so early smolts may not need a

spring pulse. However, the spring pulse does improve downstream water quality
conditions for smolts that are leaving later, and this may be more important than for
swimming assistance.

o The unimpaired hydrograph showed elevated flows in the San Juaquin River at Vernalis,
well into July in most years. So, would it be beneficial to extend the falling limb of the
spring pulse to better replicate evolved conditions? Would there be added benefits to
riparian tree recruitment?
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' How could, or shourd, this schedule accommodate geomorphic flows?

o can we get a temperature moder run of the proposed flow schedule?

In response to these discussions, the March 3, 20og ,version of the Draft RpA proposed the flowschedule in Figure 2.
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Figure 2. March j,2ùDg,Draft RpA stanisraus Minimum Frow schedure.

The schedule was developed from: (1) the sJR salmon model (v.1.0) (ourput for doublingsalmon and calculating the Stanislaus flow contriuution lspring time); then (2) using otherinformation (such as RST data, escapement patterns, and Ãceituno tiqq¡l) a riu in and shapethe non-spring time periods. The baiic approach was to take the standard salmon needshydrograph and insert higher flows in time periods where the flow was not at least at thesteelhead minimum based on the IFM. In the dry years, we leaned toward meeting what wasdescribed in the IFIM as rainbow trout minimu- flã*r, and in the wetter y*rr1n. base is morethe minimum flows recommendation for steelhead. The biggest change was in the summerwhere we added more minimum flow both to ensure ttrat ttre IFIM need of 150 cfs is met forrearing, and, in wetter years' to provide 
fetler summer t"mperatures. The spring pulse flow waschanged to have an extended reôession limb to give smo-l-t-sãn extended invitation to leave. Italso helps maintain a better riparian zone, particularly the large trees which germinate in springand need a slow drop in water elevation to give their roots time to grow. Small pulse flows wereinserted in the winter months to mimic unimpaired flow variabilityl which ,."À, to be importantin increasing the modeled frequency of anadiomy in steelhead (ciamer Fish sciences 2009).
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CDFG reconìmended that these scenarios (especially the driest three scenarios) be run through
the San Joaquin Basin temperature model to identify if there are any issues with temperature in
summer and fall. This post processing of the proposed flows would likely identify a few
corrections for hot spots. CDFG also expressed concem that fall pulse flows in the driest years
should be considered on a real-time management basis to prevent drawing in fish only to leave
them in the spawning reach at low flows during a time when the ambient air temperatures may
remain high in late October and early November; causing warrn water temperatures.

On March 20,2009, NOAA's National Marine Fisheries Service (NMFS) received corffnents on
Stanislaus flows in this March 3 Draft RPA. They asserted that the flows used too much water
and that Reclamation is prohibited from releasing more than 1500 cfs in non-flood conditions.

To evaluate these comments, we were able to borrow the time and skills of Derek Hilts,
Hydrologist from U.S. Fish and Wildlife Service Sacramento Office, Division of 'Water

Operations. He initially used EcoSim to quickly evaluate the effect of the Stanislaus flow
schedule on New Melones storage over time (Hilts 2009). The results indicated that the flow
schedule more fully used the storage capacity of the reservoir, and it did result in lower storage
levels; especially in successive drought years such as the early 1990's (Figure 3). Reclamation's
analysis of likely hydrological scenarios discounts the probability of the extreme drought of the
1990's, and instead uses the dry period of 1922-34 as representative of sustained drought
conditions. Nonetheless, we considered that we should develop an exception process to prevent
substantially depleting the reservoir under these conditions, for both water supply and
temperature management considerations. Higher flow rates in wetter years resulted in more
operational dry and critically dry years, but overall flow-related habitat conditions were
appreciably better for fish in approximately 66 percent of years. The NMTP would produce
good flow conditions for CV steelhead in only 40 percent of years.

When evaluating the effect on salmonids of an operational strategy on the Stanislaus River,
Reclamation would normally take the CalSim modeled results and conduct post processing to
determine temperature effects. 'When we met in early March to discuss the March 3 version of
the RPA with the action agencies, we requested help from Reclamation to do temperature
modeling on these flows using their tools. In subsequent discussion with USFWS and CDFG,
the need to perform temperature modeling on these flows was also identified, but NMFS and
USFWS lacked internal expertise to perform the modeling. CDFG was unable to assist with
running the San Joaquin River Basin temperature model because of funding freezes. Tetra Tech
was hired by NMFS to assist with such activities under the guidance of Craig Anderson,
Hydrologist, NMFS, Habitat Conservation Division, Southwest Region. Insufficient time was
available for them to learn and apply the specifics of operating the model.
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In an April 14 meeting with Ron Milligan, Reclamation, and others, Ron asked for somethingother than block allocations. I explainei the stanislaus Éiu", minimum flows graphic from theMarch 3 draft RPA' Issues raisedwere his understanãirrglrtu, Reclamation couldn,t exceed 1500cfs because of seepage' Roger Guinee pointed out that tñ" tsoo cfs cap related to a ruling in ajudgment that applied only io the perioã that New Melones reservoir was filling, and no longerapplies (per Jim Monroe, Fws) Kaylee Allen (Reclamation) said she wasr;arching the issueand wasn't sure of outcome. I asked how long it takes foi high flows to .uuorr"page problems.Ron was not definite, but implied about ten days.

Ron also asked if it were possible to move channel-forming flows into their flood managementperiod' as those would be easier to do without the r*pug"irrues. I agreed to look into it, andJohn Hannon agreed to revisit the Rsr data for smolts uîo t.y migration times. Derek Hiltsasked if Reclamation could run their temperature model on this flow schedule, and Ron indicatedhe would discuss that with his modeling staff.

3) CV Steelhead Modified pulse Flow Schedule:

In response to the comments received in the meeting with Ron Milligan and others on April 14,I looked at how to modify the peak flows_to achievJmigration cueing, geomolphic flows, andminimize seepage issues. I did not limit flows to 1500 ãtr, tu, decreased the duration of theflows in excess of that level. The changes were applied in the spring, with higher peak flows

;::::|JåîËl!ffi 
ttne, repeated thru-spring to giu. r,'igrátion cueî and ru.irirut. geomorphic
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Figure 4. Modified Stanislaus flow schedule with Multiple Spring Pulses and ramp down to 800cfs. (Created
May 1,2009)

I evaluated whether it was possible to do channel-forming flows earlier, looking at John
Hannon's steelhead emigration analysis (Hannon 2009). His analysis showed a median
departure date of March 1, so an earlier pulse could assist earlier exiting smolts to cue their
migration; but high flows in January through March risk scouring of both steelhead and fall-run
redds. Hannon also included a historical presentation of monthly flows (Flow Charts Tab in
Hannon 2009 spreadsheet), which showed that pre-New Melones Dam high flows would occur
in February (peak -5,000 cfs, median -1,000 cfs), but were highest in May (peak -8,000cfs,
median - 2,300cfs). So, as a compromise to correlate geomorphic flows with flood releases, I
proposed the first pulse in early March. This could cause some redd scouring, but it would be

closer to the period when unimpaired flows would have produced similar high flows and would
allow for some fry to have emerged. The EcoSim modeling (Hilts 2009a) showed less impact on
New Melones storage with this schedule of multiple pulses of shorter duration, still scaled to
water-year type. That said, an exception procedure should still be developed for the instances of
multiple dry years as no action (even in the proposed BA PD) could seriously deplete reservoir
levels.

-NóóSb@N6èrS:EQñsS
FÔÔTFFFNN
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New Melones Storage
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5' New Melones storage Levels as operated with cv steelhead Modified pulse Flow schedule (Hitts

The final flow schedule was adjusted to prevent pulse flow drops from falling below g00 cfs andprevent a known stranding problem (Roger.Guinee 2009 pers comm.) and to slightly increasehighest flows to 5,000 cfs in order to provide a minimumìhannel forming flow (Kond olf et al.,2001)' In practice, peak flows *uy g.t be higher il;;ãyears if 1999 is any indicator, burwould require higher storage (Figure 6), starting the water jear. These minor changes showedno ostensible difference in New Melones storage levels.
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Figure 6. Final Stanislaus River Flow Schedule for RPA, With Example of Above Normal Release Pattern
From 1999 (dotted line).

Upon seeing the applied release pattern from 1999, I am satisfied that the proposed minimum
flow schedule provides a default minimum flow pattern that is a significant improvement for CV
steelhead in all but driest of years and that can fall within the operational patterns conducted by
Reclamation in recent years.

III. Interaction of San Joaquin River Inflow to Export Ratio Action and the Minimum
Stanislaus River Flows Action

The Stanislaus River flow schedule for the RPA was developed from the initial perspective of
providing appreciable benefits to CV steelhead as they inhabit the Stanislaus River, to avoid
jeopardy from project operations. However, these flows and operations are an integral part of a
larger migratory route and a larger water management system. Additional actions proposed in
the RPA addressed the conditions encountered by CV steelhead further downstream in the San
Joaquin River. Additional modeling was conducted to evaluate actions relating to the ratio of
San Joaquin River inflow at Vernalis to export levels. For complete discussion of these analyses,
see Craig Anderson's CVP/SWP operations biological opinion technical memorandum under the
subject heading Modeling Tools and Associated Analyses Utilized in Developing the San Joaquin
River Inflow to Export Ratio Action and the Minimum Stanislaus River Flows Actionfor the
2009 NMFS OCAP BO (Anderson 2009). This modeling was conducted in an exploratory
manner; first looking at the inflow:export relationship, and ultimately uniting the analyses of

IIIIIrtlltIIililltII
iIIITI.TI
IñåITIElfltlrr:
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these actions in their upstream to downstream relationship. The ability to achieve inflow:exportratios was determined io be related to available rtorug" ;ïupstream reservoirs, incruding NewMelones; so the action evolved toln.ru¿" u r"luti*rfii'pî"r*""n the New Meiones Index (NMÐand in-stream flows" while the initial developme"iãiîrräsranislaus River flow scheduleconsidered the water-year classification system,frgm a lenerar perspective, such as the 60-20-20index for the san Joaquin River, ,¡" rár. ór ceptetion ãfñ.r Melones Reservoir in successiveyears of drought suggested that some mechanism, ."t*"i to storage revers, should be deveropedto manage operations-in these exceptional condition. il integration of the NMI into thatprocess appears to offer a useful planning tool. --¡v ¡r¡uvõraLrvu ur uru r\

The effect of dedicating stanislaus water to puqposes at vernaris generalry reduced the NMI forany given year' This increases the likelihooä tr,äif;;lh";r"e inflow, a warer year wilr fall inroa drier classification' As the annual flow patrern is derermined üñ;ä;-]"u, rrn. and theNMI is expected to be lower, trris wiä røu...t¡" r;õ;;ö-"f rh¿ ;*##riuî oo, regimes andincrease the frequency of the lowesf Ror ,"gi."r. rïi, i, illustrated in Figure 6 below. whenthe vernalis RPA was im-posed (yex;; rnel moáeleJu, u -ini*um flow requirement arvernalis April 1 throYq! rvrav ¡ì, trr. rr*au"ncy of each Goodwin minimum in-stream flowallocation generally strifte¿ tó tne righi as compared to the condition without the vernalis RpA(blue line)' This results in-more y.u?r una., trrì tower ftoi conaitions and fewer under thehigher conditions' but the not påtit*s and peak rrrugni*¿Ls do nor change for a given yeartype' The lower flow-(drier year) patterns gio.vide aõ.4il; conditions foithe fish comparable orbetter than the Study 8 condiiionr, *Jir,r iigrr.r noîJpîåïia" an appreciable benefir forsurvival condirions änd habitaiúfty "
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Figure 6. Probability of exceedance for simulated annual Stanislaus Fish flow allocations for OCAP study 8.0
simulation, the modifïed OCAP study 8.0 simulation, the minimum Stanislaus flows (Stan) RPA simulation,
and the interim SJR[:export (Vernalis) RPA simulation.

IV. Temperature Modelins

Reclamation did conduct temperature modeling on the Modified Fall-run Flow Schedules
presented in the March 3,2009, draft RPA, and provided a copy of the results to NMFS on May
5 (Reclamation 2009). At that point in time, we had modified the March 3 Stanislaus flow
schedule to the CV Steelhead Modified Pulse Flow Schedule. Nonetheless, the temperature
analyses were informative. The results showed similar temperature exceedance problems as

compared to Study 8.0 results in summer of dry and critically dry years, but the RPA action
provides better flows for habitat quality and thus survivability. Given that these model runs were

done on large continuous spring flow (March 3 version), I would expect that temperature
evaluations for subsequent flow schedules would show no change or an improvement in
temperature conditions. This expectation is based on the fact that Reclamation's temperature
model didn't show much change in temperature as a result of the proposed fish-friendly flow
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pattem' and that the subsequent flow schedules required less water to be delivered from storage;which would preserve a larger coldwater pool.

V. Summarv

The stanislaus FIow pattern developedthrough this process is intended as default minimum flowschedule to avoid jeopardy on cv sìeehead. rne nÞe iàentines rhat this schedule shall beimplemented in consideration of maintainTs ænronriut" t.-p.ratures for cv steelhead lifehistory requirements as identified in the RPÃ. Ñrr¿eï .""o--.nds that additional temperaturemodeling runs be conducted to fine tune the precise flow schedule, within the constraints of theRPA as written' The action is written so thaithe flow schedule can be modified in real-timeoperations management process and can be improved with new information, such as from in-stream flow habitat evaluations underway o, sùbseqoent temperature modeling. A possiblemechanism for an exception procedure to prevent eit eme draw-down of New MelonesReservoir in extended drought conditions was to tie the flow schedule to the New Melones Indexin Anderson (2009).
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UNITEE STATES DEPAHIMENT OF COMMERCE
NaÈional Cleeanic and Aümospheric Administratíon
NATIONAL MABINE FISHEFJES SERVICE
Sacramento Area Oflice
650 Capitol Mall, Suite 8-300
Sacrarnento, California 9581 4-4706

June 2, 2009

ARN: 15 1422SWR2004S49 1 l 6 (PCTS# zOABng}Zz)

Maria Rea ¡¡¿{
Supervisor, Sacramento Area Office

Review of lnformation Related to Economic and rechnological
Feasibility of NOAA's National Marine Fisheries Service,J
(NMFS) CVP/SWP Operations Reasonable and prudent
Al¡ernatives (RPA)

When developing an RPA, NMFS is required by regulation to devise an RpA that is
"economically and technologically feasible", in addition to avoiding jeopardy and adverse
modification.

Consultation hocess

These feasibility concerns were discussed and addressed in many ways throughout the period of
November 2008 through May 2009, during the course of the consultãtion. Oiring this þeriod,NMFS developed an initial RPA by December 11, revised that RPA in response ó fee¿Uact
from the two science panels and the California Department of lVater Resources (DWR), U.S.
Bureau of Reclamation (Reclamation), California i)epartment of Fish and Game, and U. S. Fish
and Wildlife Service (USFWS). NMFS developed aiecond drafr RPA by March 3, and revised
tf at draft in response to aclditional feedback from the agencies prior to präviding the final action.
Some of the more complex RPA actions, including Shasta Storãge, Ha¡ltat Reañng Actions,
Passage Program, Stanislaus Flows and the San Joaquin River hiflow Export natio] went through
many iterations of review, re-drafting, and refinement, involving interagency staff;nd
management expertise, including biology, ecology, hydrology, and opeiations, in order to ensure
that the actions were based on best available science, wouldîe efïective i" u"åi¿iig jeopardy,
and would be feasible to implement. NMFS also secured outside contractual serviões to provide
additional modeling expertise in evaluating draft RpA actions.

As a result of this iterative consultation process, NMFS considered economic and technological
feasibility in several ways when developing the CVP/SWP operations RpA E-a.ples include:

l) Providing reasonable time to develop technologically feasible alternatives where none are
"ready to gon' - e .8., the Delta engineering actiõn (Aition IV.l .3) and lower Sacramento
River rearing habitat acrion (Action t.6.l).
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2) Calling for a stepped approach to fish passage at dams, including studies and pilot
projects prior to a significant commitment of resources to build a ladder or invest in a
perrnanent trap and haul program. A reinitiation trigger is built into this action in the
event passage is not deemed feasible, prior to construction of permanent infrastructure.

3) Considering limiøtions of the overall capacity of CVP/SWP systems of reservoirs in
determining feasibility of flow actions below reservoirs, and considering the hydrologic
record and Calsim modeling results (Shasta/Sacramento River, Folsom/American River,
New Melones/Stanislaus River, (see technical memo, Craig Anderson).

4) Tiering actions to wate- year type and/or storage in order to conserve storage at reservoirs
and not unduly impact water supplies during drought (see technical memos Craig
Anderson and Jeff Stuart).

5) Providing health and safety exceptions for export curtailments.

6) Using monitoring for species presence to initiate actions when biologically supported and
most needed, in order to limit the duration of export curtailments.

7) Incorporating scientific uncertainty into the design of the action, when appropriate, in
order to refine the action over time (e.9., six-year acoustic tag study for San Joaquin
steelhead).

8) Incorporating performance goals into more complex actions (for example, Shasta storage,
rearing habitat, and San Joaquin acoustic tag study). A performance-goal approach will
allow for adaptation of the action over time to incorporate the most upto-date thinking
on cost-effective technologies or operations.

9) Allowing for interim, further constrained water deliveries to Tehama Colusa Canal
Authority through modified Red Bluff Diversion Dam operations for three years, while
an alternative pumping plant is being built.

The RPA includes collaborative research to enhance scientific understanding of the species and
ecosystem and to adapt actions to new scientific knowledge. This adaptive structure is
irnportant, given the long-term nature of the consultaJion and the scientific uncertainty inherent
in a highly variable system. Monitoring and adaptive management are both built into many of
the individual actions and are the subject of an annual program review. This annual program
review will provide for additional opportunities to address any unforeseen concerns about RPA
feasibility that may arise.

The rationale statements for individual actions explain more specific reasoning, and the
administrative record contains specific hydrology and modeling results in support of the more
complex actions (e.9., Shasta and San Joaquin storage/flows).
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NMFS examined water supply costs of the RPA as one aspect of considering economicfeasibility' while only costs to the action agency are consldered in determiiing wrretner an RpAmeets the regulatory requirement of economic feasibility, NMFS is mindful of"potential socialand economic costs-to the people and communities thatiristorically have depenã.¿ on the Deltafor their water supply' AnI wãter supply impact is undesi¡abte. ñn¿ps rnuà"¡1*y atremprsthrough the iterative consultation ptolàss to ävoid developing RpA actions that would resulr inhigh water costs, while still providing for the survival and .eàouery of listed species.

NMFS estimates the water costs associated with the RPA to be 5-7 percent of average annualcombined exports: 5 percent for cvp, or 130 TAF/year; and 7 percent for SWp,-or 200TAF/yeart' The combined estimated ánnual .u"rugå export curtailment is 330 TAF/year.
IYFSI methodology and results for these estimates is contained in a technical a memo fromCraig Anderson, (N,M^FS--Hydrologist). These estirnates uoou". and above export curtailmenrsassociated with the usFrvs Smelt opinion. The oMR resrrictions in both opi'nions tond roresult in export curtailments of similar quantities at similar times of year. Therefore, in general,
these 330 TAF expon curtailments are ássociated with rhe NMFS san ¡oaqu¡n River Ratioactions in the RPA.

NMFS also consideredthat there may be additional localized water costs not associated withsouth Delta exports' These may include, in some years,locatizø water shortages necessitatinggroundwater use, water conservation measuresn or other infrastructure improvements in the NewMelones service are1.1nd localized impacts in the North of Derta in some years, associated withcurtailments of fall deliveries used for iice decomposition. NMFS considered whether it wasfeasible to model ancl estimate any water costs associated with the Shasta or American RiverRPA actions, and discussed this issue with Reclamution.- tn-tenerat, it was decided thatmodeting tools were not available to assess these costs anüoi that costs would be highly variabledepending on adaptive management actions, and therefore, not meaningful to model.

To assess the economic-feasibility associated with average annual water costs of 330 TAF,NMFS reviewed cvP/swP project wide and statewide ilnformation regarding water availability.NMFS considered the following information as background to economic feasibility. This
ltformation is provided by the State Iægistative Analiyrt', õm." (california,s water: An LAoPrimer, October 2008),

l) "The federal government has developed the most surface storage capacity in the statewith over 17 MAF of capacity in ten reservoirs on multipre,ruã, syrt"¡¡r. rrr"r,reservoirs generally are part of the federal central valley project (cvp), which servesabout 3' I million people, and provides irrigation *u*. io over 2.6 million acres of land.The largest reservoir in the syitem is shasta I-ate w¡ttr 4.6 MAF or*pu.itv. The stare,as part of the development of SrvP, built oroville Dam and reservoir on the FeatherRiver system with a capacity of 3.5 MAF. The swÞ;rlni¿es all or part of rhe drinking

I rhe proportional share between the cvP and SWP is attributable to callite_programming and may nor rcpr€sentthe true share of export reductions that would be allocated ,; ñ f*ilttñnder acrual conditions.
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water supply for 23 million people and provides irrigation water to about 755,000 acres

of land."

2) "The federal government, through the Bureau of Reclamation, holds the most (in volume)
water rights in the state with over 112 MAF of water held, mainly for delivery through

the federal CVP. Second to this are the water rights held by the lmperial Inigation
District (44 MAF), serving mainly farms in the Colorado River region. Two private gas

and elætric companies hold rights to over 41 MAF of water collectively, mainly for
hydroelectric power. The state, through DWR, holds rights to about 31 MAF of water."

3) "Water dedicated for environmental uses, including instream flows, wild and scenic

flows, required Sacramenlo-San Joaquin River Delta (the Delta) outflow, and managed

wetlands use, declines substantially between wet and dry years-a 62 percent reduction.
Available water supplied to agricultural and urban users actually increases in dry years.

From wet to dry years, urban use increases by 10 percent and agricultural use increases

by 20 percent. The main reason for this increase is the need in dry years for more
developed water for agricultural inigation and residential landscaping."

4) "Agricultural use of water is significant. California agriculture uses roughly 30 MAF of .

water a year on 9.6 million acres. Califomia's vast water infrastructure- including the
development of the State ÏVater Project, Central Valley Project, and Colorado River, as

well as local and regional groundwater supply projects-was developed to provide water
for irrigation (among other purposes), with agriculture using about 80 percent of
Califomia' s developed water supply." (LAO, 2008)

NMFS also considered information on relative deliveries of water in the state, including Figure 8
from Blue Ribbon Task Force Delta Vision Report, and Figure 10 from the same report, showing
the relative importance of Delta exports relative to other sources of water supplies (taken from
DWR 2005 Califomia TVater Plan Update). To assess the relative impact of export reductions on

Southern California urban uses, NMFS reviewed a presentation by Metropolitan Water District,
entitled "Metropolitan's lVater Supply Planning," January 31,2N9, and reviewed Figure 11

from the Delta Vision report showing the potential range of demand reductions and supply
augmentations from different strategies (taken from DWR 2005 Water Plan Update).

NMFS considered the above water cost estimates in the context of the larger set of facts on
California's water supply to determine whether the RPA is economically feasible. NMFS
believes that a cost of 5-7 percent of the project capacity is not unreasonable for a multi-species
ESA consultation, given the factual context of the Delta ecosystem and water delivery system.
330 tåf reduction can be compared to 30 MAF fbr agriculture statewide, according to LAO. In
addition, these amounts can be compared to the water rights held by the Federal and State
governments (112 MAF, and 31 MAF respectively, according to LAO).

Most important, NMFS evaluated the 5-7 percent combined export reduction in the context of
future water demand and supply in California. The Delta is only one source of water supply.
According to other planning documents (DWR's California Water Plan Update,2æ5), water
agencies are already planning for and adjusting to reduced supplies from the Delta. Alternative
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supplies include: water transfers; demand reduction through conservation; conjunctive
use/groundwater use during droughts; wastewâter reclamation and water recycling; ana
desalination' For example, urban water use efficiency is estimated by owRio potentialty resultin between 1,.2 to 3.1 MAF annual water savings, and recycled municipal water is potentially
estimated to result in .9 to 1.4 MAF annual water savingr. ttr State of California has had an
active Integrated Watershed Management Program for ãlmost ten ye¿rs. projects funded through
these local water infrastructure invèstments arè coming on line aná wiil helpïffset decreased
water supply from the Delta.

Furthermore, NMFS considered RPA water costs in the context of (bX2) water assets of g00 taf.As the Opinion explains, fbr purposes of the effects analysis, NMFS could not be reasonably
certain that (bX2) water would be available at a specific þlace ano time needed to address
adverse effects of the project on a listed species. Therefore, the Opinion analysis and RpA
actions developed to avoid jeopardy and àdverse modification of ùtical habiiat are independent
of the availability of (bX2) assets, and are silent about how these assets should be used. Thesecretary of Interior retains discretions over how (bx2) assets are dedicated to eligible water
actions throughout the water year. It is NMFS' undersianding that water actions iaten uy
Reclam¿tion to implement the RPA are eligible actions. If the Secretary of Interior so chooses,
dedication of (bX2) water assets to the RPÃ actions could complerely oi significanily offset theprojected water costs of the RPA. tn addition, limited Environmental v/ater Account assets
associated with the.Yuba Acco¡d may be available, in part, to offset water costs in the StateWater Project. In the proposed projett description'th"r" uérJr were dedicated to Vemalis
Adoptive Management Program(VAMP) export cufailments. The vAMp 

"*port 
curtailmentswill be replaced, in part, by the new san Joaquin River Ratio action.

In evaluating economic feasibility, NMFS examined the direct costs of the modified operationsto the Federal action agency; the U.S. Bureau of Reclamation. According to the LAo, g5
percent of Reclamation's costs are reimbursed by water users, and 95 p"õ"nt of DwR,s SWpcosts are reimbursed:

"hrigation water users pay about 55 percent of CVP reimbursable costs ($1.6
billion), while municipal and industrial water users are responsible for the
remaining 45 percent (or about $1.3 billion). These reimbursements are paid
through long-term contracts with water agencies. The tot¿l capital cost ro
construct the cvP as of september 30, 2006, is about $3.4 billìon- rt e iø*ral
Bureau of Reclamation calculates how much of the capital construction cost is
reimbursable from water users. Currently, users pay about 85 percent of total
costs. [n contrast. more than 95 percent of SWp's .ãrt, 

"r" 
reimbursable from

water users. The costs assigned to such cvp purposes as flood control,
navigation, and fish and wildlife needs are noi .eimbursable and are paid by the
federal government.',

(LAo, 2008) Through this arrangement, costs to the action agency itself are minimized.

NMFS also reviewed and evaluated water cost information provided by DWR. In general, theDwR information reinforced NMFS' estimates of water .orìr. on March 20,2O{Jg,D\ryR
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provided estimates of water costs associated with the March 3 draft of the RPA (letter from
Kathy Kelly to Ronald Milligan). These modeled costs were discussed in several technical team
meetings and remain the only modeled projections of water costs of the RPA that NMFS is
aware of. DWR estimated that combined CVPISWP costs, as compared to operations under
D1641, are 800 taf to 1.0 MAF (or about 15-17 percent), However, because the salmon and
smelt are near the export facilities during much of the same time of year (winter to spring), many
export curtåilments are multi-species in nature. Therefore, DWR estimates that, the average
combined water supply impact of the NMFS RPA, layered on top of USFWS' smelt RPA, is an

additional 150 taf to 75Otaf, (or about 3 to 15 percent).

The San Joaquin river ratio action changed significantly between the March 3 draft of the RPA
and the final RPA. Specifically, the duration of the period changed from 90 to 60 days, in order
to better focus the action on the species' biological requirements, and the ratios were more
closely refined to reflect water yeu type in order to reflect actual available water in the
watershed and in acknowledgement that acquiring (or requiring, if the State Water Resources
Control Board acts) additional flows on the Tuolumne and Merced rivers could be difficult or
uncertain in the near term. Both of these refinements would reduce, perhaps substantially,
DWR-projected water costs, and would most likely make them consistent with NMFS' estimates.
On April 28,2009, DWR provided an additional analysis of on the economic impacts of
estimated water costs of the March 3 draft RPA (letter from Kathy Kelly to Ronald Milligan).
DIVR estimated that the impact of the RPA would range from $320 million to $390 million per
year. The methodology used multipliers estimated indirect and well as direct impacts. Again,
these costs were predicated on RPA actions that were modified after March 3, and would have
reduced water costs.

Proiect Costs

In addition to water costs. Reclamation and DWR will incur project costs associated with certain
RPA actions (¿.9., the fish passage program). The State of California has authorized $ 19.6
billion in water-related general obligation bonds since 2000, and these bonds often contain
provisions for environmental conservation-related purposes (LAO, 2008). Over $3 billion has
been spent through the Calfed Bay-Delta Program. The CALFED ROD contains a commitment
to fund pojects through the Ecosystem Restoration Program. Similarly, the Central Valley
Program Impact Account Anadromous Fish Restoration Program funds eligible restoration
projects, using Federal au:horities. Some of the projects in the RPA may qualify for those
sources of funds.

Summarv

In summary, for all the above reasons, NMFS finds that the costs associated with the RPA, while
not insignificant, do not render the RPA economically infeasible. Overall, ttre RPA is both
technologically and economically feasible.

Cc: Garwin Yip, OCAP Project Manager
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April 28, 2009

Mr. Ronald Milligan, Operations Manager
Central Valley Operations Office
U,S. Bureau of Reclamation
3310 El Camino Avenue
Sacramento, California gSB21-6340

Dear Mr. Milligan:

The Department of Water Resources (DWR) provides the following additional
comments on the National Marine Fisheries Services'(NMFS) revì-sed draft
Biological opinion for effects of the cVp and swp on òalmon¡ds and green
sturgeon sent to DWR in March 200g (March draft Bi Op).

The attachment to this letter contains two reports prepared by DWR which
analyze the economic impacts of the March draft Bi Op as well as the United
States Fish and Wildlife Service (USFWS) OCAP biológicat opinion issued in
December 2008. The reports summarize the forecasteã annual aggregated
economic impact that would occur with the implementation of tfreiño ópinions
compared to existing.operational requirements under D-1641. The firsi report
compares the two opinions against existing OCAP conditions at the 2030 lèvel of
development, and the second compares them at the 2004 level of development.
It should be noted that the 2004 level is the latest scenario available under the
CALFED Common Model Package, and that the current level of demand for the
South Bay Area and South Coast Region is approximately 0.5% higher compared
to 2004, so it logically follows that the associated impactsfrom theäpinions
would be proportionately larger. Further, the 2030 level estimate is'based on
long{erm assumptions, includ ing that cost-effective water conservation
measures have been adopted and are in place by that time.

IgOlg 1 of each report provides a summary of the annual impacts of the opinions.
The first two sections show the cost of each opinion separately, with the third
:lgylg the impact from the two opinions combined. For the 2004 scenario, the
NMFS draft RPA would have a net economic impact of about 9320



Mr. Ronald Milligan, Operations Manager
April 28,2009
Page 2

million to $390 million per year while the combined costs of both the USFWS and
NMFS opinions would be about $500 million to $670 million per year. For the
2030 scenario, the NMFS draft RPA in the Delta would have a net economic
impact of about $320 million to $390 million per year while the combined costs of
both the USFWS and NMFS opinions would be about $480 million to $620 million
per year.

Again, the costs for the 2030 scenario include an assumption that a great deal of
investment in water conservation and other improvements has been made. lf
these improvements are not made, the costs associated with the opinions would
be proportionately greater. lt should also be noted that the impacts set forth in
the reports depend on the ability of agricultural users to pump additional
groundwater. The bottom row in each table shows the amount of additional
groundwater that would need to be pumped on an annual basis to keep the
impacts at the cost level shown. lf this additional amount of groundwater is
unavailable, the economic impacts will be greater.

These are dramatic economic effects and any benefits to salmon from the
proposed RPA must be considered against the costs of this action. ln our earlier
comments (January 13,2009, February 2,2009, March 20,2009 and April 20,
2009) we pointed out inadequacies and uncertainties regarding NMFS' analysis
related to the RPA actions, especially with regard to the pumping restrictions in

Actions lV.2.1 and |Y.2.2. As pointed out in our earlier comments, these actions
are not likely to provide a clear benefit to salmonid survival, but will place a
severe economic burden on the State, both in the nearterm and the long-term.
The economic cost of these proposed actions, when compared to the small and
questionable benefit they may provide, shows that the proposed actions do not
meet the standard for being economically feasible. The Department therefore
requests that these actions be modified as proposed in our March and April,
2009 letters and our recent discussions with NMFS. Further, we ask that NMFS
consider both the direct costs of implementing the proposed actions in the RPA
as well as the economic costs associated with their implementation, and
reassess whether the RPA is feasible as written,

Sincerely,

Original Signed by

Katherine F. Kelly
Chief, Bay-Delta Office
California Department of Water Resources

Enclosures:

Report (Parts A and B)on economic impacts



Yr. .[o¡q!{ Miiligan, Operations Manager
April28, 2009
Page 3

cc: Ms. Maria Rae
Sacramento Area Office
National Marine Fisheries Service
640 Capitol Mall, Suite g_300
Sacramento, Californ ia g5g1 4-47 06

Mike Chotkowski
U.S. Bureau of Reclamation
2800 Cottage Way Mp1S0
Sacramento, CA gbg25



Economic lmpact Analysis of proposed NMFS BO
Part A: For the 2030 Level of Development

carifornia o"oi[TìtA,ToTå*' Resources

Resulfs of Study

The results of comparing the existing (OCAP) conditions forecasted at the 2030
level of development with the forecasted 2030 conditions with the US Fish and

Wildlife Service and the NOAA National Marine Fisheries Biological Opinions are
shown in Table 1. These are expected annual impact numbers.

Urban economic impacts include increased costs and losses due to water supply
shortages and the increased cost of regional water supply and conservation
measures that are economically efficient to adopt. The urban economic impact
results are based on studies that showed that the cost-effective level of adoption
of regional water use efficiency and regional supply options would range from 0.7

to 1 .0 million acre-feet above the I .2 million acre-feet of conservation, water
recycling, and ocean water desalting that could be reasonably foreseeable by

2030 per NEPA EIS criteria.

Urban economic impacts prior to 2030 and those after 2030 will depend upon

water demand and the ability of the affected regions to mitigate the costs of
unreliability with regional water supply and conservation measures. The initial

economic costs associated with the biological opinions are expected to be very
high. As regional water management projects and programs are developed to

mitigate for the reduction in water supply, the annual costs will go down but they
will increase with increasing demand as time progresses, Annual water demand
is expected to continue to increase over time, and after 2030, the costs will be

substantially higher because of the increasing costs of regional reliability
management measures needed to manage growing urban demand. This is
illustrated in Figure 2.

Agricultural economic impacts include reductions in farm product sales revenue
and increased production costs. As shown in Table 1, the CVPM model results
indicate substantially increased dependence on groundwater for maintaining
agricultural production when exports are limited by the biological opinions. The

FWS/NMFS High Restriction Scenario shows annual groundwater pumping in the

CentralValley goes up over 600 TAF annually compared to the OCAP study.

The question of long-term sustainability looms large, especially for groundwater

in the San Joaquin Valley where the model shows an annual increase of about
715 TAF. (The Sacramento Valley groundwater pumping decreases by about
110 TAF annually.)

These results were produced using the models and procedures that are part of
the CALFED Common Model Package. The CMP was developed to evaluate



surface storage programs on a common basis. The methods used for each of
the impact categories are as follows:

Economic lmpacts related to lJrban Water Suppty

Most urban water supply is valued using LcpslM. Some urban water supply is
valued by extrapolating water suppry values from LCpslM, and some .uþþry in
dissimilar areas is valued based on costs of groundwater development.

!CP_SlM is a yearly time-step simulation/optimization model developed by the
california Department of water Resources (DWR) to assess the economlc
benefits and costs of enhancing urban water service reliability at the regional
level.



Table 1.
Forecasted Annual lmpacts at the 2030 Level of Development

FWS Low
Restriction vs.

FWS High
Restriction vs,

OCAP 7.0

-$489
-$69,54
-$70,4

-$57,1

$97

NMFS Low
Restriction vs.

NMFS High
Restriction vs.

NMFS/FWS Low
Restriction vs,

NMFS/FWS High
Restriction vs.

OCAP 7.0 OCAP 7.0 OCAP 7.O OCAP 7.0
Annualized

Water Supply
Urban (LCPSIM So Bay & So Coast; note 2)
Urban (Other)
Ag (CVPM Central Valley)

Water Supply Sub-total
Water Quality (TDS only)
Hydropower (system)

Long Term
Driest Periods

Ground Water

-$269,351
-$14,436

-$5,925

-$289,711
-$11,786
$40,141

-$407,444
-$50,366
-$58,066

-$515,876
-$43,728
$77,209

-s482.394

-1,330
-864

-$514,659
-$75,141
-$79,908

-$669,709
-$60,754
$107,676

-$622.787Total
lmpact (TAFN| (CVP and SWP Ag and M&l service contracts)

-577
-511

-1,671
-1.171

605

-9279,920 -$329,944
-$20,095 -632,754
-$41,534 -$5r,520

-$341,549 -$414,21e
-$26,973 -$39,535
$4e,361 $59,325

-$319,161 -$394



Geograph ic Areas Considered

Shown in Figure 1 are the two regions within California were considered for the
purposes of LCPSIM: san Francisco Bay Region-south, and south coast
Region. The south coast Region corresfondð to tne DWR south coast
Hydrologic Study Area, The san Francisco Bay Region-south was expanded
somewhat beyond the DWR South Bay Planniñg StuOy Area boundary to include
all customers served by the Contra Costa WateiDistriót and the Santá Clara
Valley Water District.

Figure l. Urban Areas Modeled by LCpStM

Conceptual Model

The primary objective of LCpsrM is to estimate water supply mix and costs
based on the principle. of least-cost planning, given that some water allocation,
supply, and conservation decisions are preãetermined. The total cost of reliability
management is minimized given the following factors:

o Demand

o Available supplies



o Available reliability enhancement options

o This total cost is itself the sum of two costs:

o The cost of reliability enhancement

o The cost of unreliability

Provision of additional imported supplies results in a lower total water supply and
management cost compared to the portfolio that could be developed without the
proposed supply increase. LCPSIM can be used to identify this reduction in total
water supply and management cost-the economic efficiency benefit. This
benefit can be compared to the cost of the additional supplies for the purpose of
establishing its economic justification.

The model accounts for the ability of shortage management (contingency)
measures, including water transfers, to reduce regional costs and losses
associated with shortage events, and for the ability of long-term demand
reduction and supply augmentation measures to reduce the frequency,
magnitude, and duration of those shortage events.

ln LCPSIM, a linear programming solution is used to simulate regionalwater
management operations on a yearly time-step, including the operation of surface
and groundwater carryover storage capacity assumed to be available to the
region. The system-operations context allows the evaluation of the reliability
enhancement contribution of additional regional long{erm water management
measures, including increased carryover storage capacity. A quadratic-
programming algorithm is used to minimize the cost of each incremental addition
and, ultimately, total water supply and foregone use costs.

Foregone use (water shortage) is the most direct consequence of unreliability.
Foregone use occurs when, for example, residential users or businesses have
established a lifestyle or a level of economic production based on an expected
level of water supply being available for use, but that expectation is not met (i.e.,
a "shortage event") in a particular year or sequence of years. Alternatively,
foregone use means that some users are not able to obtain the quantity of water
they want at the price at which it is being offered.

As regional reliability enhancement options are implemented, costs and losses
associated with foregone use decrease. Reliability enhancement may be
obtained through either of two measures:

. Supply augmentation

o Demand-reduction options (such as conservation)

The assumption is made that options will be adopted in an order inversely related
to their unit cost; the least-expensive options are expected to be adopted first.



Total regional water management costs are the sum of reliability enhancement
costs plus foregone use costs. Figure 2 shows the result of combining foiågone
use and reliability enhancement costs into total regionalwater managlmen-t
costs over a range of reliability enhancement optiõn implementation.
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Figure 2. The Effect of lncreasing Reliability on Total Gosts

I Costs and Losses from Shortage Events

I Reliability Enhancement Costs

Enhancement

The least-cost solution is economically efficient. Beyond the least-cost point, the
cost of additional reliability enhancement exceeds t-he avoided costs 

"nd 
lorr".

resulting from foregone use- At any lower level of reliability enhancement, the
expected costs and losses from foregone use exceed the costs to enhance
reliability, so more reliability enhancement is economical.

Urban Water Use not Govered by LCpSIM

]fere are four groups of urban water users who are not covered by LCpslM.
The total amount of delivery to these groups is about 4oo/o of the amount
delivered to the south coast, Two of the groups are similar to the south coast
region. They are:

. swP urban supplies provided by the central coast aqueduct

. swP urban supplies provided to interior southern california

The interior southern California region accounts for more than half of the urban
water delivered that is not covered by LCPSIM. Unit values per AF from LCpSIM
for the driest periods are applied to the driest period water deliveries for these
two groups.



Two other groups are located in the central valley;

. CVP centralvalley urban water use

o SWP central valley urban water use

For both of these groups, supplies are valued at $250 per AF per year. These
costs are similar to typical costs for urban groundwater development.

Economic lmpacts related to Agricultural Production

The value of changes in agricultural water use is estimated using the Central
Valley Production Model (CVPM). CVPM is a regional model of crop production
and water use in the Central Valley. lt was developed by DWR to assess how
changes in water supply conditions and economic factors would affect crop
production, water use, and net returns. The modelwas significantly revised for
use in assessing impacts of the 1992 Central Valley Project lmprovement Act.
Recent additional updates to the data were made so that the model could be
used for the surface storage investigations.

The model includes 22 crop production regions and 20 categories of crops.
Figure 3 is a map of the regions. CVPM was developed by DWR to assess the
impacts of changes in water supply conditions and economic factors on crop
production, water use, and net returns.



Figure 3. CVPM Regions

I cvpM Regions

A key assumption in cVpM is that agricultural water users make crop and
irrigation decisions to optimize net returns, subject to the cost and availability of
water supplies. lf a water supply is reduced (for example, because growers sell
the.water to EWA) and no other water supply is used ior replacem"-nt, cvpM
estimates the mix of cropping and irrigation ðhanges needed to adjusiat minimal
cost' Cost is defined as lost crop net revenue due to either acreagê reductions or
actual cost increases. lf water supply is reduced, CVPM estimateé the loss in
crop net revenue, either because less acreage can be irrigated or, in most cases,
because other more cosfly suppries such as groundwater are used.



Economic theory suggests that economic decisions are based on marginal
conditions, and that these differ from the average conditions. Positive
Mathematical Programming (PMP) is a technique developed to incorporate both
marginal and average conditions into an optimization model. ln the conventional
case of diminishing economic returns, productivity declines as output increases.
Therefore, the marginal cost of producing another unit of crop increases as
production increases and the marginal cost exceeds the average cost. The PMP
technique uses this idea to reproduce the variety of crops observed in the data.
Several possible or combined reasons for crop diversity are: diverse growing
conditions that cause variation in production costs or yield; crop diversity to
manage and reduce risk; and constraints in marketing or processing capacity.

CVPM assumes that the diversity of crop mix is caused by factors that can be
represented as increasing marginal production cost for each crop at a regional
level, For example, CVPM costs per acre increase for cotton farmers as they
expand production onto more acreage. The PMP approach used in CVPM uses
empirical information on acreage responses and shadow prices-implicit prices
of resources-based on standard linear programming techniques and a
calibration period data set. For this study the calibration period used is 1998,
2000, and 2001. The acreage response coefficients and shadow prices are used
to calculate parameters of a quadratic cost function that is consistent with
economic theory. The calibrated modelwill then predict exactly the original
calibration data set, and can be used to predict impacts of specified policy
changes such as changes in water supplies.

The modeling studies specify deliveries in the 82 years of historical hydrology
under the future no-action and with-project alternatives. Year types were
categorized as'average'and 'dry,'with varying probabilities based on the
historical record. CALSIM water deliveries were applied to the PMP calibrated
CVPM model, and the modelwas then run with demands based on 2030 level of
development for the future no-action condition and the BO alternatives.

Economic Impacts related to Urban Water Quality

An urban economics salinity model was developed in a joint effort by the
Metropolitan Water District of Southern California (MWD) and Reclamation
(1998). The model includes the salinity of all available water supplies, such as
the SWP and Colorado River Aqueduct, and relates salinity to economic
damages in agricultural, residential, commercial, utility, industrial, groundwater,
and recycled water.

Economic Impacts related to Energy

The models LTGEN (CVP facilities) and SWP_POWER (SWP facilities)were
used to evaluate power impacts. The models have similar structure in that they
both use a monthly time step from 19221o 2003, utilize flow and storage output
from CALSIM ll, calculate power generation and use values for each facility in



each month, and estimate economic benefits/costs from changes in energygeneration and use.

Study Limitations

Although they were indexed to current dollar levels, the economic impacts wereestimated using parameters that were developed ¡n zo-os, including rãi"iárt"oregional population and water demand, the wäter qr"niiii., associated withregional water supply and conservation options and their expected future costs,and other parameters forecasted at that time. ln addition, an evatuation of theimpacts of the biologicar opinions on exported bromides and, consequånflv,
regional water treatment costs was not part of this study,

t0



Economic lmpact Analysis of proposed NMFS BO
Part B: For the Existing Level of Development

California Department of Water Resources
April 28, 2009

The results of comparing the existing (OCAP) conditions at the existing level of
development with the existing level of development conditions under the US Fish
and Wildlife Service and the NOAA National Marine Fisheries Biological Opinions
are shown in Table 1. Urban economic impacts include increased costs and
losses due to water supply shortages and the increased cost of regional water
supply and conservation measures that are economically efficient to adopt.

The data and assumptions used for the existing level analysis were generated for
the most recently available existing level of development scenario that used the
CMP, the 2004 level of development.

As with the previous results presented for the 2030 level of development (Part A),
these results were produced using the models and procedures that are part of
the CALFED Common Model Package (CMP). For the 2030 level of
development, however, the LCPSIM model was optimized for economic
efficiency by allowing the adoption of long-term urban water system reliability
management options (e.9., conservation, recycling, and ocean water desalting)
to balance against shortage-related costs and losses, By definition, the existing
level of development simulation does not allow for this optimization.

Trending the water demand between the 2004 and the 2030 estimates made for
the South Bay Area and the South Coast Region gives an estimated demand at
the 2009 level about 6.5% higher compared lo 2004. Bringing the net water
demand (i.e., demand after reuse) back to the 2004 level from the estimated
2009 level would, therefore, have required the adoption of over 320 TAF of
additional conservation and/or recycling measures in these areas by 2009.

lf the level of adoption of additional conservation and/or recycling measures that
can be assumed for the 2009 level of development is lower, the urban impacts
shown in Table 1 for these areas will be an underestimate. lf the level of
adoption is higher, these impacts will be an overestimate. Conversely, if 2009
level demand is higher than the estimate produced by the trend analysis, the
urban impacts shown in Table 1 for these areas will be an underestimate. lf the
2009 level demand is lower, these impacts will be an overestimate.

The urban impacts for the 2030 level of development analysis for the South
Lahontan Region were based on the South Coast Region results. Because
current urban water supply conditions in that region are not as severe as those
likely to exist in the future, a $250/AF groundwater pumping cost was used to
determine urban impacts for the existing level of development analysis.

l1



Agricultural economic impacts and groundwater pumping quantities wereadjusted by factors developed by cõmparing the'r"rultr ãt ir,e FWS/NMFS HighRestriction Scenario f9r lhe exisiing level of'devetopmãnt with those obtainedfrom the same scenario for the 203--0 level or oevetofmãnt. This was done in lieuof a full analysis of the existing level of developmeniJu" to time constraints.

Because of the limited availability of modeling data and assumptions at this levelof development, the water quality model was-not rrn. Ê"¡rting *á¡gi qùàlìlv costsare expected to be very substantial, however, if not as large al those shown torthe 2030 level of development. Depending upon the scãnario assumed for thebiologicat opinions, those costs ranged trom $r 1 million up to $sC rniiùon ó",year.
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Table L

Annual Impacts at the Existing Level of Development

FWS Low
Restriction vs.

FWS High
Restriction vs.

NMFS Low
Restriction vs.

NMFS High
Restriction vs.

NMFS/FWS Low
Restriction vs.

NMFS/FWS High
Restriction vs.

7.O OCAP 7.0 OCAP
Annualized Net

Water Supply
Urban (LCPSIM So Bay & So Coast; note 2)
Urban (Other)
Ag (CVPM Central Valley)

Sub-total
Water Quality (modeling not available for existing analysis)
Hydropower (system)

Total

Long Term
Driest Periods

Ground Water

Delivery/Delivery Impact (TAFNT) (CVP and SWP Ag and M&l service contracts)

-$298,680
-$13,512

-$5,879
-$318,071

$40,141
-$277.930

-577
-511

-$619,234
-$4
-$69,

-$732,211

$97,
-$634,

-$489,586
-$34,358
-$57,618

-$581,563

$77,209

-1,330
-864

-$653,290
-$45,722
-$79,292

-$778,305

$107,676
-$670,629

-1,671
-1 .171

-$306,444 -$368,908
-$25.889 -$30,276
-$41.214 -$51,1

-$373,s48 -$450,307

$49.361 $59
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i.Îj'Hil il:Fîl låîüïì 1, 
gïfi n *l

;g¡:'3'{î:9#11.^etYi1oL'cinnis@noaa.sov,

Ëi:Ëi:ffi:l^gmagi:id"*illiñä"'ffi 
::J;v,;,Meranie.Rowrand@noaa.sov,;

Re: Concerns re: trap año ñãù for San Joaquin

Thanks' Maria' This is exactly what r want clearly 1n the record that we have considered.
__ Rod

:--_- Origi.naJ_ MessageFrom: naria. .aa .murIa . rea@noaa. gov>To:'Rod Mcrnnis, ;e.ã.¡¿ãi""ilrr.o"".gov>cc:'Russ strach, .n""Å.'ãiräåi"rro"".!o,rr;,Garwin yip, <Garwin.ylp@noaa.9ov>;
iii,*!;ffi::#ii::*g jXiiiliu. noiiu',á",,ãIå1go,,,,, Keirer, chrieropher,SenL: Tue May L9 L3,ZsrOt'áO6gSubject, Conäerns re, tr"p-urrã haul for San Joaquin
Rod -

:::"":iå í5"nï"î.nl::.;:o:""jffi"ry:" inrormarion on our concerns resardins
As you know, there has not been_any.serious proposar. for a trap and haul
program for sreer.hea¿ rrãã ñããiu*.riorr. nã"îåñår:_on has oná-sËatr personwho has menrioned t¡is-ãs"a'iãå"iririry ,'ì;;ïiTî", bur h¡e have never seen
a proposal. in wriring. ñ", ñãã_no,. ruiir:.g"i, iå.r.*arion,s reaá ror rheconsultation' ev-er iidictiãa"ti" a""liã-cã*rråtä=.-".rious conversarion abour
rhis approach. 

_ney9lJirãiãJä,,,t"r" is a summu.u 
", sorne_of r¡,"_iàrr."rns my;::åjri"Hi$"|:* witr' ä-tiãõ';: hu;i ;,;;å::i"ror sreer.head in rhe san

1) Trying t" ti-19 and 'trap" the steerhead wourd be rike rooking for a
needr-e in a havsrack- nu"-ro-iî: 1r¡?. ilJ.åii'i.."resies or stËerheadïTiå'i¿.ii:t":*::;r:",k1þ"iiå":JriburarÍei ar varred ri*""-ãia over a

2) ft is not, Èechnically feasible Lo place roLaï\entire channe] or- thesã"tiËriãii"s - rhese 
"." i^1:iew- 

traps across the
åi.å:".:fåiîn; 

",å*il 
";.;å 

üååå'".or t " ;;; 
-e;;ã #il.lä: "åÍ5 ;if;"5**y

3) There are very I:* "{ the steelhead.smol_ts _ therefore the conseguences
lÍ:iËi::i :iIrå;.i*:"ì;iïr::!,,.*ninn,-;;"m) ars unacceprable rrom arhe currenr r*àrinooa oË-srr;îi;.i"ä l!ì""'::":;::i':f;åi ir:Ëiar#'.ii,J;l:,
procedure - rhen we cour. "oi :,r"tirv tirí"-ñpo-ïïo* a bioì.ogicar. stanapoinr.4) Fish that, aremiss-lne-t;;.î;;.trapped in the tributaries and rer.eased in rhe Ðer.ra will
¡1e¡" i"ìe -;'ã;iä'å:g 

ii:ï1fåiî ::".::ï,Í3i;*"$x=:il¡ å:r.ff;li;..., ."0

:::iliiii::: *:,iäff.J::ir ií::,i::'jå#ïfloi 
"",.u*s jn fËu-ne,,asouthern sierra o¿"".åirv-nio.,n'å, cv sreerhead, 

tg the .ria¡itilv or .¡"
:t;::i"t". me know if you have any guesrions.

Maria Rea
Supervisor, Sacramerìto Àrea Office

From:
Sent:
To:
Cc:

Subject:
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Final Ver.sion of the SDFF Forum Co_Chairs reporl.

subject: Final Version of the .DFF Forum co-chairs report.
From : "Ott, Ron@Cal.Water,, <ronott@calwater.ca.gov>
Date: Thu, 2l Apr 2005 l6:00:52 _070¡
To: "Sommer Ted (tsommer@water.ca.gov)" <tsommer@water.ca.gov), ,,Alan oto(aoto@mp.usbr.gov)" <aoto@mp.rrUr.gãrrr, Aondrea_Bartoo@frvs.gov, ,,Bernice Sullivan(bsullivan@fivua.org)" <Usuttivånpf*iu.nrgr,l,Bill O-,L.u.y õ*iliiu__oleary@FWS,gov),,<william-oleary@fws.Bov), "Bruci oppenh"eim (bruce.oppetù;;ô""aa.gov),,
<bruce' oppenheirn@noaa. gov)- "Dale Flowers (LDFIowers@earthlink. net),,<LDFlowers@earthlink'net>, "Dan odenweller (danodenweller@compuserve.com),,
<danodenweiler@compuserye.com), 

"Diana F Jacobs (DfJacobs@dfg.ca,gov),,<DfJacobs@dfg'ca.gov>, "Heather Johnston (heatherJ@rut*ut"r.íugov),, <heath erj@carwater.ca.gov>,"Jana Machula (JanaM @carwater.ca.gov)" <JanaM@cãl*ut.r..u.gou>, Jim Buelr<buell@interserv'com), "Joe cech (jcech@ucdavis.edu )" <jjcech@ucdavis,edu), John Davis<JDAvIs@mp'usbr'gout, "{3t Burau 6tuluupusgs.gov)" <jrburau@usgs.gov>, Kenneth Lentz<KLENTZ@mp'usbr'gov>, "Lev Kavvãs (mlkÑvgqrørrls".edu),, <mlkavvas@ucdavis.edu),
Michael Kiparsky <kiparsky@socrates'Beìt"t"y.noÙr, Mike choikowski <chorski@pacbell.net>,
" Pe g gy Manza (PMANZA@mp'usbr. gov) " <pueNze@mp.usbr. gàut,,' pete Smith(pesmith@usgs.gov)" <pesmith@urgrlgour, "Randy nrJ*n 6rowirandall@comcast.net),,<brown.randall@co'rcast.net>,.;Rick úantuck (ricilard.w"",;.kó;;aa.gov),,
<richard'wantuck@noaa.gov>, "Rooks, Heidi" àooks@water.ca.gov>, schmutte<schmutte@water'ca'gov>, ",Si1ts,\igk" <rsitts@mwdh2ã.com>, ,,úrighr, patrick@calwarer,,
<patrick@catwarer.ca,gov>, ,'Alî Hiidebrand fnitafarmçggte.nåt¡,; i¡il¿fur.@gre.ner>, ,,Ann
Lubas-Williarns (alubaswilliams@mp.usbr.gouj,, .ulubuswilliams@mp.usbr.gov>, ,,BJ Miller(bjmill@aol'com)" <bjmill@aoJ_#, "noõ rí.¡i.ura (bf'jimur@detra.dfg.ca.gov),,<bfujimur@delta.dfg.ca.go;, ,,Bobker cary 6åUt..@ùuy.org),,y¡Àut..@bay.org>, ,,Bruce Herbold(Herbold'Bruce@epamail'epa.gov)" <Herbola.nru."@'"pu,nuí*"pu.gour, ,,castleberry,
Dan@calv/ater" <dcastleb@cãlwater.ca.gov>, ictrurr-., rmon liriñi@aol.com),, <crlist@aol.com),"chet Bowling (cbowring@mp.usbr.gov); <cbowling@mp.usurgou;, Dan Nelson<dan.nelson@sldmwa,org), "Dave Brþgs (dbriggs ql"*àt"r,"oå¡,, .¿6riggs@ccwater.com), ,,Dave
Harlow (David_Harlow@fws. gov),' <oavid_rr"iro*6n 

s. gov>,, íDennis 
Maj ors(dmajors@mwdh2o'com)" <dmajors@mwdñ2o.com), "Don Kurosaka (donk @water.ca.gov),,<donk@water'ca'gov>, "Doug tovell (Doug@FishFirst.com)" <Doug@FishFirst.com), ,,Gartrell

Gregory (ggatttell@ccwater'com)" <ggarÍeìl@ccwater.colrl), "Halverson-Martin, wendy@calwater,,<wendyh@calwater,ca'gov>, "Hayes, banyl@'Calwater,'_<dhayes,q"ut*ut"r.ca.gov>, ,,Hymanson,
zachaty@calwater" <zachary@calwater.ca.g-out, "Ingrid Noriaroã (inorgaard@sanet.com),,<inorgaard@isanet.com>, JBeuitler@aor.corri, "Ji- L"cky (im.le cky@noaa.gov),,
<j i m' I e ckv @no aa. go v), " John w¡11ñ* ( wintírer@ deltawetiand;. ;;) "<jwinther@deltawetlands.com),,'Kathy Kefry 6àely6*ut"r..u.gouji, .H..lty @water.ca.goV), ,,Kirk
Rodgers (krodgers@mp'usbr'gov)" <krãdg.r.6jntp.u.bì.go_v>, 'L"arrry smith (lhsmith@usgs.gov),,<lhsmith@usgs.gov>, "Lalrïa King Moonlfauiat ingmoon@aol..o-¡,, <laurakingmoon@aol.com),
"Maftin JR, Daniel@etp.ca.gov', <Amartinþedd.ca.gov), ,,Mcdonnell, 

Barbara,,<bmcdonne@water.ca.gov), "Mik9 aceittño (michãel.e-a.eitunoþnouu.gou;,,
<michael'e'aceituno@noaa,gov>, "Mike Thabàult (michael_trruuuiriþr*s.gov),,
<michael_thabault@frvs.gov), ,Miles Croom (Miles.Cro o^qnouu6ãu),, <Miles.Croom@noaa.gov>,"ott' Ron@calwater" <ronott@calwater.ca.gout, ''Pat couls-ton lpc"outsto@delta.dfg.ca.gov),,<pcoulsto@delta.dfg,ca,gov>, "perry He'geJell (phenges@aettaärg..a.gov),,
<phemges@delta.dfg.ca.gov), "Ramirez, fimpiàfwutãr,, ãTi*n6ãuf*u*r.ca.gov>, ,,Rick 

Soehren(rsoehren@water,ca.gov)" <rsoehren@wafer.ãgo,rr, ,,Roger Chuichweil (Roger Churchwell

I of 2 
rD''Do1o ,.r e Þù,,



Final Version of the SDFF Forum Co-Chairs reporl.

frchurchw@water.ca.gov])" <rchurchw@water.ca.gov>, "Rogers, Pat@CalVy'ater"

<progers@calwater.ca.gov), "Ron Silva (rsilva@mp.usbr.gov)" <rsilva@mp.usbr.gov>, "Ryan Olah

(ryan_olah@fws.gov)" (ryan_olah@fws.gov>, "Serge Birk (sergebirk@msn.com)"
<sergebirk@msn,com>, sramos@mp.usbr.gov, "Steve Verigin (sverigin@water.ca.gov)"
<sverigin@water.ca.gov>, "Tim Quinn (tquinn@mwdh2o.com)" <tquinn@mwdh2o.com>, "Tina
Swanson (swanson@bay.org)" <swanson@bay.org>, "Tom Clark (tnclark@kcwa.com)"
<tnclark@kcwa.com)

CC : "'dcassidy@dfg, ca. gov"' <dcassidy@dfg. ca. gov>, " (rschlueter@mp.usbr. gov) "

<rschlueter@mp.usbr. gov), "' Culj is,Lisa M"' <lculj is@mwdh2o'com)

The South Delta Fish Facilities Forum met on Wednesday, April 20th, and had a open discussion on the
March 23,2005 revised draft and the comments received on the Forums' Co-Chairs Report. With the
revisions made at the meeting, it was decided to submit the Report to CALFED. At CALFED it will be

reviewed at the Agency Coordination Team, BDPAC Ecosystem and Conveyance subcommittees, BDPAC

and the Authority.

Before it is submitted to CALFED the Forum suggested that if anyone has comments on the Final Report

submit then to me in writing before COB Friday, April 29th. All comments on the Final Report will be

attached to it throughout the review process.

Thanks
Ron

<<SDFFF Co-Chairs FINAL Report.doc>>

Ron Ott
Delta Regional Coordinator
California Bay-Delta Authority
650 Capitol Mall, 5th Floor

Sacramento, CA 95814

Ph: (916) 445-2168
Fax: (916) 445-7297
Cell: (916) 425-7588
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SOUTH.DELTA FISH FACILITIES FORUM
CO.CHAIR'S REPORT:

SOME POLICY CONCLUSIONS
April 20,2005

Preamble

The south Delta Fish Facilities Forum (Forum) was created in2002by GALFED toaddress questions regarding investments in fisú ,.."*rin irre south Delta as part of theCALFED Bay-Delta Program. The GALFED Record of becision (RoD) directs rhedesign and construction of new fish screens at the clifton court Forebay (ccF) andTracy pumping plant to allow export facilities r" pr*páirìil capacity more often. Asubsequent agreement between the state Depatmãnt árwæ", Resources, Department ofFish and Game, u.S. Bureau of Reclamation, u.s. Fish anã wildlife Service, N9AAFisheries, and cALFEr. n.av-n9fta program recommends a,,modular,, approach to southDelta fish screens intended io afford miyimum p.ot""tior, å fish.ri.s in the Delta.However, the costs ofthis approach could Ue asïigfr asïì.2 Uilion. Because of concernsabout the costs and effectiveness of such a_stratejyîth" Ë;r"- has engaged in aparticipative process with stakeholders and outsiãá'"*p.rt, to exploreìhã RoD strategyas well as altematives' The charge of the Forum is to make recommendations to thecalifomia Bay-Delta Authority uttd th. state and federal ug.n.i., regarding the bestdirection in the future for pursuing investments in fish scråns in the South Delta. TheForum co-chairs agree that thisc-harge must be fulfilled in a manner consistent withensuring maximum b,enefits for fish pãpuhtions an¿ t auitut giu.n available resourcesand' accordingly, that cost-effectivenesì and binding urrurun..s should be a centralconsideration in guiding future investment decisionJ. tnis white paper summarizes theconclusions of the co-chairs based on nearly t"o y.u., åipublic meetings.

Overview of Conclusions

The co-chairs believe that investment decjsions to protectand restore fish populations,including fish süeens in the south Delta,.should be luideJ uy tt. overall goal ofachieving existing federal a1f state population,*g.ir uy using available financialresources in the most cost effective manner possibìe. Based oñronriJ.iãuì.ãJãr"gue andpublic input through the Forum process, weïelieve th"t;h; best strategy involvesimplementing immediate actions to remedy t"9*orurüiÇ-oeficiencies, completinginvestigations on altemativelacility and op.*tionåiriî,"gi* to assess future options,and developing a long.term facilify strategy in the contextãf implementing other actionsthat can achieve functionally equivalent estuary and fisheries benefits. This long-termstrategy must be developed with agency and stakeholder invorvement to ensure that it isboth scientifically sound and backãd *it birr¿¡rrg urrui*..s. Based on availabreinformation, other alternatives exist that will be r;g;ifi;;; more productive and cost_effective in meeting fishery objectives than the rdd"l"r 
"pprou.h. 

However, pending thedevelopment and effective'implementation of such uit.*áiiu.r, as determinelthrough asound monitoring and evaluation process, the co-chairs are not eliminating thepossibility that future facility actiåns might include the moãular screening approach.



Once developed, this strategy will be included in the appropriate CALFED program plans
(Conveyance, Ecosystem Restoration, and Science programs) and integrated into the
Environmental Water Account. Financing these assurances through CALFED's l0-Year
Finance Plan must also be ensured before any alternatives are dropped from
consideration.

Conclusions

1) Phased Decision-Making: Decisions about South Delta fish screens should be
phased with earlier investments. Phased decision-making may provide
incremental gains at modest cost.

2) Science: Additional science is necessary to support investment decisions in fish
facilities, particularly regarding some significant issues related to long-term
decisions. Focused and tactical investigations should be encouraged to address
tradeoffs and action benefits. Focused investigations such as the proposed South
Delta Hydrodynamic and Fisheries Investigations, and the Collection, Handling,
Transportation, and Release (CHTR) studies outlined below are such examples.
However, waiting for answers to these larger questions should not delay near-term
actions to improve protections for fisheries in the South Delta. The Co-Chairs
recognize that some long-term decisions may be based on the best available
science at the time a decision is needed.

3) Assurances: Any portfolio of investments to protect and restore fisheries should
be subject to binding commitments among the resource agencies, project
operators, and interested parties to assure financing and effective implementation.
These investments should be crafted to meet the restoration targets for Delta
species identified in the Ecosystem Restoration Plan's Multi-Species
Conservation Strategy (MSCS). Since these assurances and actions will involve
commitments, participation, and cooperation of other CALFED programs and
interest groups, the Co-Chairs propose that the CALFED agencies develop a

thorough and transparent public process that addresses functionally equivalent
actions and assurances. The Co-Chairs believe that functionally equivalent
altematives to major new screening facilities should be investigated for cost
effectiveness of fisheries benefits. A comparative analysis between facility
options and altemative operational strategies and additional habitat investments
should be conducted. If there are more cost-effective strategies that can increase

fish populations than the South Delta modular screening altematives, they should
be pursued. However, absent firm commitments to actually implement altemative
strategies to protect and restore fish populations of concem with quantifiable
improvements, the regulatory agencies must retain their commitment to the
actions identified in the ROD and the state and federal endangered species acts

and act in accordance to their public trust responsibilities.



4) Adequate Funding: Actions identified in any assurance agreement must becontingent on the.availability of aáequate furråing ,oìrnpt.*"nt the altemative,including irs monitoring uno .uàr""ri;". Tdð;:duirr'.r"o__end rhat suchfunding with firm 
"ornmitm"nts from public, *ut., ur.i and other sourcesconsistent with the beneficiari.r-puy piin"tpi" uãì".n¿ed in the 10 year financeplan now under deveropmeil bt;hJôBDA. Th, i0_ï; Finance plan shourdalso protect funds in Propositionr i¡ and 50 intendedJo improve fish facilities inthe South Delta for that pu.porr.- 

-

5) Immediate Actions: The co-chairs.strongly recommend that a[ necessarvactions be taken to improve tne rt¡ncìio^n of the existing swp and cvp fishfacilities in the south belta to u**r effectivefiri *åi*ri"n despite changingDelta conditions' To improv" rtstt prot.ction relatiui-¡o ,uo.nt conditions the fishfacilities should be modlfiea unoloi operated to achieve to the maximum practicalextent the original performance objeciiver r.qui..Jrorïr louu., facilities. TheswP and cvp operators will seek regulatory ug"n.v àîi.* un¿ approvar forproposed modificario": 
3nq changes In op.rátioî.11r*L¿i"e faciliry a*ionsinclude those idenrified in qr. ofãi"tior* c.it"riu 

"ilîI"" (ocAp) and itsassociated Biological opinions, är *àu a, trrosrmäãu*a rrrrough the centrarvalley Project 
'iprovemenr 

Act (cvplA). l--"ãiut, ãrton, also incrudeinitiating feasibiliry studies and càntinuirÁ r"rility r.rãJcn a.tiuities thar will
ffiä,iîj,";;rmining 

the reasibility *¿ co-st errecii;;;.* of tuture acrions and

Fish facility actions shourd be evaluated as they are implemented to assess fishprotection improvements. This information, a, welt asãults from the proposedfeasibilirv investigarions risted u"lãü*'r b" 
^^ri;dtîr*,. implemenring andregulatory agencies to determine lonj-te.m cost effective strategies.

Improvement actions will be the responsib,ility of the implementing agencies.schedules and budgers for action itlr*.*,I ¡1, i"t"er;iåäìnto the appropriare.ALFED program plans .onsist"niwlth the ro-veääiance pran. Immediareactions, some of which are ongoing, srroul¿ include uut u* not limited to thefollowing:

o conducting_a feasibilify study to deverop an approach to reduce predationlosses in ccF' This study wiíl examin. irt. r.ãi"iil. uno faciliry impactsof alternatives rhat reconfigur" flows to the äi*., rirh Facility with theinrenr to reduce ccF preda:tion losses. a pr"¿äî. ,ìu¿y plan w'r be
,*::!o.d arou.ndje¡hnicalry feasible altËrnat-iuäio investigate potentiallmprovements in fish survivar The. co-chairs 

"gr.à 
tnæ proposals to"bypass" ccF and screen water at the existing ,r1äing facilities at theBanks pumping plant before thewater enters ih, ccp, essentiallyconverting the forebay into an afterbay, rr".,årJjeraute merit.o Improving debris-handling operations^3t 

the existing facilities to improveboth fish protection ano ofeåtional efficiency. speclf,rc actions include



providing automated cleaning systems for the SWP and CVP trash racks,
cleaning systems for the CVP's primary and secondary louver cleaning
systems, and substantially reducing the debris that enters the fish trucks.
New systems should minimize or eliminate salvage operation disruptions,
including constructing redundant channels or holding systems if
necessary. A phased improvement to the CVP's bypass and holding
system, described below, is another immediate action that will reduce

debris impacts.

Completing the CHTR studies to identifu facility or operational actions
that will increase survival of delta smelt during collection, handling,
transportation, and release. Recommendations on implementing these

actions will be considered as information is available or upon study

completion (2006).

Completing the proposed South Delta hydrodynamics, water quality, and

fish movement studies to identiff better operational strategies that
minimize fish entrainment at the export facilities. These studies will also

be used to investigate future operations and facilities related to possible

CCF reconfigurations.

Phasing-in replacement of the CVP secondary louvers and fish holding
facility to improve fish collection effrciency and protection by increasing
bypass flows, improving debris management, and improving òperational
efficiency. This new system would connect the existing bypass pipes to
"fish friendly" pumps (to provide higher bypass flows) and connect them
to above-ground holding tanks. Lower bypass flows and low water levels
have been identifred as some of the major hydraulic deficiencies that
impact fish collection efficiency. In addition, the above-ground holding
tanks can reduce the debris impacts that cause fish injury and mortality in
the CHTR process. Implementing these facility changes at the SWP
facility may be considered after experience with this system.

Improving water weed control measures for CCF.

Reviewing and implementing, as appropriate, operations at the state and

federal fish facilities to improve, as necessary, staffing, equipment and

standard operating procedures.

6) Long-Term Investments: Long-term investment decisions should be consistent

with CALFED Bay-Delta Program principles. Specifically, the basis for
comparing facility actions with other actions should focus on its contribution to
protecting Delta species as identified in the ERP's MSCS. Investments will be

based on adaptive decision making strategies, progress on actions that meet fish
population target objectives, evaluations of altemative facility investigations as

described above and best available science. The Co-Chairs believe that the

following considerations should guide long-term investment strategies in the
South Delta:

a

a



The modular screening strategy should not be pursued so rong as a cost-effective alternative that provláes increased abundance inish populationsand supporting habitat is adequately financed and its imfìem.ntation isassured.

Fish facility criteria should not be driven by delta smelt considerations butinstead on cost effectiveness consideruiiorrr ro rong ãr-trr".urt.*utiu.
strategy meets the MSCS objectives for Delta rp..ío iráã."rr, betweensouth Delta screen costs_ and operational modifications and habitatinvestments elsewhere should be evaluated in the úyJ;.
operational strategies to protect and restore delta smelt are likery to bemore productive and cost effective than large expenài;ñ on South Deltas*eens. The co-chairs recommend that tn! g4.TÈóîg.,rri* deveropspecific operational strategies with comparable lifecycl. 

"ãt estimates to

i:lrt#ff ,lnctionallv 
equival ent actions and as surance s for protecring

Long-term assurance agreements should be developed with agency andstakeholder input in apu-blic process. Specific actiån ite;;-resulting fromthese assurances should be ad-opted in tire CALFED lO-year Finance plan,
and incorporated into the program plansof the conveyance, EcosystemRestoration' and Science programs and the Environmåniui Wut* Account.




