
Department of Fish and Game Comments on Key Issues 
of State Water Resources Control Board's May Workshop for Review 

of Standards for San Francisco BayISacramento-San Joaquin Delta Estuary* 

The Department of Fish and Game (DFG) has reviewed the key issues of this workshop 
and has the following comments: 

The Estuary supports two Federal and State listed species, the . 

endangered Sacramento winter-run chinook salmon Orcorhynchus tshawytscha, and the 
threatened delta smelt Hypomesus transpacflcus. Another species, the Sacramento 
splittail Pogonichrlays macrolepidotus, may won receive Federal listing and several 
other fishes have declined to a level that suggests they also receive consideration for 
listing. The State Water Resources Control Board (SWRCB) should consider needs of 
these species when it sets new standards for the Estuary. 

Winter-run Chinook Salmon 

Winter-run chinook salmon comprise a distinct population of chinook salmon in 
the Sacramento River. They are distinguishable from the other three Sacramento River 
chinook runs by the timing of their upstream migration and spawning season. Adult 
winter-run chinook salmon generally leave the ocean and migrate through the 
Sacramento-San Joaquin Delta to the upper Sacramento River from November through 
mid-May. Their spawning season generally extends from mid-April to August. Young 
downstream-migrant winter-run salmon may enter the Delta as early as September but 
peal< emigration extends from late-January through April and some may remain until 
June. -- -- 

Completion of the Red Bluff Diversion Dam in 1966 enabled accurate estimates 
of all salmon runs to the upper Sacramento River and documented the dramatic decline 
of the winter-run chinook salmon population. The estimated numbers of winter-run 
chinook salmon reaching the dam from 1967-1969 averaged 86,509. From 1990 to 
1993 the spawning escapement of winter-run chinook salmon past the dam has been 
estimated at 441, 191, 1,180, and 34 1. The National Marine Fisheries Service 
(NMFS) believes these run sizes are dangerously low since it has been estimated that a 
run size of 400 to 1,000 fish is necessary to maintain genetic diversity in the winter-run 
salmon population. 

The winter-run salmon cohort that is returning to spawn in 1994 is the progeny 
of the 1991 run which, at 191 fish, was the lowest on record. Thus, we are seriously 
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concerned about survival of this cohort and will inform the SWRCB when its' status is 
known. A more detailed status report on the winter-run salmon is in Appendix A. 

Delta Smelt 

The delta smelt historically was one of the most common fish in the 
Sacramento-San J q u i n  Estuary. Delta smelt abundance fluctuates greatly from year 
to year; however, information from seven independent data sets demonstrated a 
dramatic decline of the delta smelt population after the 1970s and persistent low 
abundance from 1983 to 1992 (Figure 1). In 1993, abundance as measured by some of 
the indices, increased substantially in apparent response to an increase in available 
habitat brought about by a wet winter and spring. Fall abundance of delta smelt is 
usually higher when salinities of 2 ppt or less occur in Suisun Bay in the preceding 
spring. Delta smelt are sensitive to environmental perturbations because they have a 
1-year life cycle, unusually low fecundity for a fish with planktonic larvae, a limited 
diet, and reside primarily within the interface between salt and freshwater. 

Because of a weak stock-recruitment relationship, there is no guarantee that the 
increased population in 1993 will produce a large population in 1994. - In fact, habitat 
conditions in Suisun Bay, even with all the water management restrictions currently in 
place, are once again poor due to very low outflow this spring. 

Sacramento Splittail 

The Sacramento splittail is a large minnow endemic to the Sacramento-San. , 

Joaquin system. In November, 1992, the Natural Heritage. Institute petitioned the U.S. 
Fish and Wildlife Service (USFWS) to add the Sacramento splittail to the List of 
Endangered and Threatened Wildlife. On June 24, 1993, USFWS issued a finding that 
the petition presented substantial information indicating that the requested action may 
be warranted. 

Sacramento splittail exhibit unusually high salt tolerance for members of the 
minnow family and historically were commonly found in Suisun Bay and the Suisun 
and Napa marshes. An analysis for the USFWS indicates that Sacramento splittail have 
declined by 62 % over the past 15 years (Meng, 1993). Young Sacramento splittad 
abundance and mean April-July Delta outflow are positively related (Figure 2). 

The Interagency Ecological Program is currently planning field surveys and data 
evaluations this summer and fall to further assess the status of Sacramento splittail. We 
will keep the SWRCB informed about this effort. 



Biological Opinions and Consultations 

Currently, the Biological Opinions issued by NMFS and the USFWS concern 
the existing operations of the Central Valley Project (CVP) and State Water Project 
(SWP) and their impact on winter-run salmon and delta smelt. In conformance with 
the California Endangered Species Act, DFG has adopted the NMFS opinion for 
winter-run salmon, and is considering the USFWS opinion for delta smelt. These 
opinions establish reasonable and prudent alternatives (RPAs) to existing project 
operations to avoid jeopardy and reasonable and prudent measures (RPMs) to minimize 
take. These RPAs and RPMs restrict CVP and SWP operations more than D-1485 
since D-1485 standards were in effect during those species' decline. These Opinions 
were based on the best information available at the time and, as additional information 
becomes available, they may be modified. Currently, the NMFS and DFG are in re- 

> consultation with the Department of Water Resources @WR) and the U.S. Bureau of 
Reclamation (USBR) regarding their project operations*in the Delta. As your decision 
concerning standards will apply to others besides the CVP and SWP, the scope of your 
reasonable protective measures should yield estuarine habitat of sufficient quality to 
restore and sustain species so current threatened and endangered species can recover, 
and the need for listing other species can be avoided. 

The SWRCB has requested Endangered Species Act consultation with DFG on ' 
the Water Quality Control Plan and development of standards for the Bay-Delta 
Estuary. We would like to work with the SWRCB to develop such standards that a "no 
jeopardyn opinion on the Water Quality Control Plan will be appropriate. These 
standards should use the existing RPAs from the biological opinions to the SWP and 
the CVP as the environmental baseline. These standards may then be modified as 
needed to meet the SWRCB's goals for the estuary, to deal with non-SWP and CVP 
operations, and to reflect any changes in the Opinions on the SWP and CVP. 

Conflicts With Introduced Species 

The issue of introduced species potentially inhibiting recovery of listed species 
was raised at the April 26 Workshop. We do not believe that management for striped 
bass Morone saxafilis, or other introduced species predudes the recovery of endangered 
species. Hence, DFG has initiated appropriate consuOtations on striped bass 
management activities as required by the Endangered Species Acts to ensure our 
management of striped bass is accomplished in a m r  compatible with recovery 
efforts for the Sacramento winter-run chinook salmon and the delta smelt. We also 
point out that both native and introduced species flourished when the estuarine 
environment was healthy. Now that the Estuary has become biologically dysfunctional, 
largely because of water development, both native and introduced species have 
declined. Debating the merits of restoration of impartant introduced species will only 
distract us from the pressing need to restore the Estuary's habitat d u e s  and function. 



CVP and SWP Diversions 

During the 1992 hearings, DFG testified regarding the adverse impacts of the 
CVP and SWP water exports on the Estuary's fishes. Impacts fall into three general 
categories: 1) direct losses of fish entrained in diverted water, 2) effects associated 
with reduced Delta outflows, and 3) changes in flow patterns and volumes in the 
internal Delta channels which interfere with fish migration and reduce the Delta's value 
as fish nursery habitat. WRINT-DFG-Exhibits 1, 2, 3, 5, 6, 8, 9, 28 address these 
impacts, and potential impacts of other factors, in detail and demonstrate that water 
project diversions have substantially degraded the estuarine ecosystem over the past 
three decades. 

To reiterate a general point made by the DFG during SWRCB proceedings in 
1987 and 1992, direct losses of fish entrained in water diverted by the CVPISWP are. 
partly the result of the location of the export pumps in the Delta. This recognition led 
the DFG to urge the SWRCB to consider criteria that would require new water 
facilities. Other parties opposed this approach, and the SWRCB rejected it. Given 
DFG's view of the evidence and your current call for comments on effects of 
diversions on beneficial uses, we believe that the only remaining alternative is to 
curtail water exports. Export curtailments would also reduce impacts associated with 
changes in flows in internal Delta channels. - 

Regarding impacts associated with reduced Delta outflows, our statement at the 
April 26 workshop indicated that greater freshwater outflows and the associated 
movement of the salinity gradient downstream clearly benefits the entire estuarine 
ecosystem. The need for outflow andlor salinity standards to maintain estuarine fishes 
and their ecosystem is documented in WRINT-DFG-Exhibits 1, 2, 3, 5, 6, 8, 9, and 
28; in the USFWS Biological Opinion for the delta smelt; in the San Francisco Estuary 
Project's (SFEP) entrapment zone workshop report (Schubel et. a1 1992); and in EPA's 
proposed standards for the Estuary. Whether an outflow or a salinity standard is more 
appropriate from a cause-and-effect standpoint depends on the species. As we indicated 
in April, in cases where transport of young fish or losses of fish to water diversions are 
involved, regulation of outflows and exports would be more appropriate. Conversely, 
to meet needs of the Suisun Marsh or marine and estuarine fish and shrimp, regulation 
of salinity may be more relevant. EPA's proposed 2-ppt isohaline standards were an 
outgrowth of the SFEP entrapment zone report, which actually pointed to the need for 
an estuarine standard such as position of the 2-ppt isohatine (X2) in conjunction with 
flow standards. 

It is important to provide year-round protection of the habitat and fish 
populations of the Estuary. Water exports have increased since the 1968 advent of the 
SWP and the CVP San Luis diversions, and fall-winter exports have increased at a 



greater rate than spring-summer exports since implementation of SWRCB Decision 
1485 (Figure 3). 

Monthly proportions of total fish entrained and salvaged at the CVPfSWP vary 
annually in response to: 1) pumping schedules, 2) flows, 3) timing of fish spawning, 
4) growth rate as it affects fish size, "salvageabilityn and susceptibility to entrainment, 
and 5) migrations as affected by environmental factors and physiological development. 
Generally, more than 70% of the annual entrainment of young American shad Alosa 
sapidissima outmigrants, occurs from August to December (Figure 4). Even for 
species for which entrainment typically peaks during spring and summer in response to 
inauguration of new year classes, significant entrainment has sometimes occurred in the 
winter. This was particularly striking for chinook salmon, striped bass, Sacramento 
splittail and delta smelt in winter 1977-1978 when water exports increased following 
the 1976-1977 drought (Table 1). Notably, the salvage of 146,000 pre-spawning delta 
smelt at the SWP in January, 1978, roughly equalled the total for all of 1977 and 
exceeds annual totals for all subsequent years (WRINT-DFG-Exhibit 9). Substantial 
members of pre-spawning delta smelt were entrained when exports increased similarly 
in winter 1992-93. Furthermore, studies conducted by the DFG since the 1960s 
(WIUNT-DFG-Exhibits 2, 3, and 8) establish that striped bass year-class strength is 
modified considerably by environmental conditions, including losses to water 
diversions, during summer, fall, and winter. Finally, while we anticipate some 
incidental benefit to the three other chinook salmon races from actions taken to meet 
fall-run salmon smolt criteria, the timing of migration and residence in the Delta of 
these other races is sufficiently different to justify race specific, or year-round 
protective criteria. 

Other Diversions in the Estuary 

Diversions are made onto Delta agricultural lands and managed wetlands in the 
Delta and Suisun Marsh through many small unscreened intakes. Most of those 
intakes in the Delta are siphons averaging 14 to 16 inches in diameter and pumps with 
intakes averaging 12 inches. There are an estimated 1,m such diversions in the 
Delta. Intakes in the Suisun Marsh are typically 24- to 48-inch intake culverts 
equipped with tidal flap gates. The amount of water diverted in the Delta approaches 
the mount diverted through the Tracy Pumping Plant of the CVP (Table 2). 

Limited evaluations prior to 1970 documented losses of both salmon and striped 
bass by these diversions, but were insufficient to estimate the overall magnitude of such 
losses. Losses undoubtedly vary due to the uneven geographic and seasonal 
distribution of fish, differences in intake design and location, seasonal diversion 
patterns, and otherfactors. Legitimate concerns have been raised about the extent to 
which agricultural diversions entrain fish. Striped bass, particularly eggs, larvae, and 
juveniles, have been demonstrated to be susceptible to such entrainment (Allen 1975). 



Brown (1982) estimated that, in the late 1970s, approximately 500 million striped bass 
eggs, larvae, and juveniles under 0.6 inches were being lost to Delta agricultural 
diversions. 

More extensive evaluations of fish losses and potential screening methods are 
now underway. Preliminary results from evaluations conducted in 1992 and 1993 of 
two Delta diversions concluded that the larvae of chameleon goby Tridem'ger 
trigonocephalus, threadfin shad Dorosoma petenenre, prickly sculpin Corn asper, and 
big scale logperch Percina macrolepida, comprised 93.0% of the total loss of fish 
larvae in 1992 and 92% of the total loss in 1993 (DWR 1994). Other sampling 
conducted in the southern Delta along the San Joaquin River (DFG 1994a) found a very 
low number of fish entrained during a period from May-July in 1993. Largemouth 
bass Microptenis salmoides, and bluegill Lepomis macrochim, were the species most 
commonly sampled, and along with western mosquito fish Gambwia aflnis, were the. 
most commonly found species in the channel adjacent to the diversion. Less than 0.078 I 

fish/acre-foot were diverted. 

Because agricultural and wetland diversions generally have been in place for 
over 70 years, it is not reasonable to conclude that they have caused the declines in the 
Estuary's aquatic resources since the mid-1960s. Pursuant to the DFG's recently 
adopted screening policy (DFG 1994b), screening in waters with salmon or steelhead 
Oncorhynchus mykiss and in areas designated as critical habitat for listed species 
remains the highest priority. 

The largest loss at single diversions other than the CVP and SWP occurs at 
PG&E1s Contra Costa and Pittsburg power plants where the principal loss is fish eggs I 
and larvae entrained in the cooling water for the plants. Structural and operational 
changes made in recent years pursuant to permits issued by the Regional Water Quality 
Control Boards have reduced such losses of striped bass by 50 - 70% in relation to 
losses occurring in the late 1970s. 

Considering the relative magnitude of the various diversions and their associated 
impacts, the focus on recovery and maintenance of the Estuary's fisheries needs to 
remain on water project operations. 

Other Concerns 

We believe that any evaluation of environmental effects of estuarine standards 
should include a full evaluation of the potential to impact fish upstream from the 
Estuaq. Specifically, DFG wants to insure that adequate carryover storage is 
maintained in all affected reservoirs. High water temperatures resulting from fesewoir 
drawdowns could result in substantial loss of salmon or steelhead production. DFG has 
made recommendations to the SWRCB for minimum pool volumes at Shasta, Oroville, 



and Folsom reservoirs which we believe will provide temperature protection (WRINT- 
DFG-Exhibits 15, 25, 30). We also are concerned that reduced reservoir releases in 
response to export curtailments would cause low or unstable flows that could seriously 
impact anadromous fishes such as salmon, steelhead, striped bass, and American shad. 
In WRINT-DFG-Exhibit 8, we recommended an appropriate Delta inflow standard at 
Sacramento to protect striped bass. 

We again urge you to recognize your responsibilities and adopt measures which 
compel changes in the status quo, because we believe the evidence is overwhelming 
that the status quo means a continuing decline in fish populations. We urge you to 
aggressively pursue measures to initiate the fisheries restoration called for in the 
Governor's Water Policy and move as far as is feasible towards the interim goals that 
we have previously recommended (WRINT-DFG-Exhibit 8). With export 
curtailments, improved Delta inflow and outflow regimes, and non-flow measures as 
may be described by others, the SWRCB could achieve significant progress toward 
these goals. 

During our 1987 and 1991 testimony, we presented several exhibits (for 
example, WRINT-DFG-Exhibits 3, 5, 6, and 28, ) with regressions and/or correlations 
relating abundance of several species to delta outflows. These relations, some of which 
are updated in figures 5, 6, and 7, provide a basis for evaluating proposed outflow 
standards on those species. We caution, however, that regression equations can only be 

- expected to reasonably predict the future if the outflows fall within the range of the 
observations upon which the regressions are based. Also, the accuracy of predictions 
will depend on whether outflow continues to be related to the actual mechanisms 
responsible for the relations between abundance and outflow as in the past. For some 
species such as striped bass and longfin smelt Spirinchus thuleichthys, spawning stocks 
and egg production have declined to the point where the production of young fish at 
any given amount of outflow is less than it was historically. 

In our opinion, the series of regression equations relating adult striped bass 
abundance to antecedent ouflow and export conditions is the best method available for 
simulating water project impacts on striped bass. This is commonly called DFG's 
striped bass model and is described in detail in WRINT-DFG-Exhibit 3. Updated 
(adults and young-of-the-year through 1991, entrainment losses through 1989) 
regression equations are presented in Table 3. 

During the April 26 workshop, the California Urban Water Agencies (CUWA) 
indicated that they had independently evaluated the EPA proposed standards on the 
Estuary's ecosystem using Interagency Ecological Program data and were making their 
methods and results available to the SWRCB. We acknowledge CUWA's initiative, 



but have major reservations about their methods and conclusions. We will provide our 
critical technical review of CUWA's report to the SWRCB when it is complete. 
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Table 1. Salvage of ~ i s h  at the State Water Project Fish Facilities in January 1978 
Relative to Total 1977 Fish Salvage. 

January 1978 
Salvage as a 
percent of Total 
1977 Salvage 

176 
lo0 
11 
14 
18 
955 
7 

100 
154 
73 

, 

Species 

Chinook salmon Oncorhynchus tshawywcha 
Striped bass Morone saxati'lis 
White catfish Ameiurus cam 
American shad Alosa sapidissima 
Threadfin shad Dorosoma petenense 
Sacramento splittail Pogonichthys macrolepidom 
Longfin smelt Spirinchus thaleichthys 
Delta smelt Hjpomesus transpae@cus 
Yellowfin goby Acanthogobiusjlmavlmanw 
Inland silverside Menidia beryllina 

January 1978 
Salvage 

49,794 
591,202 
3,402 

43,716 
146,232 
19,892 
2,718 

146,154 
27,478 
10,316 

Total 1977 
Salvage 

28;338 
593,852 
30,828 
300,917 
806,819 
2,082 
39,683 
145,935 
17,844 
14,098 



Table 2. Average Annual Fresh Water Diverson by Water Users in the Sacramento-San Joaquin Delta. 

Location 

SWP North Bay Aqueduct 
SWP Banks Pumping Plant 
CVP Contra Costa 
CVP Tracy Pumping Plant 
Delta Diversions 
PG&E (estimated) 

Total 

Average Annual 
Diversions (TAF) 

23 
3,173 

119 
2,922 
2,352 
1,070 

,9,659 

Percentage 

0.2 
32.2 
1.2 

30.6 
24.6 
11.2 

100.0 



Table 3. Equations used to simulate adult striped bass abundance as described in WRINT DFG Exhibit 3. 
Equations have been modified from those in Exhibit 3 due to corrections in the data base, more rigorous 
statistical analysis, and updates of the adult striped bass population estimates with recaptures during the 1992 
summer-fall creel census. Adult bass population estimates from 1969 to 1991 were used in the analysis. A 
major change from the model in Exhibit 3 is the inclusion of year-round outflow, as well as exports, in the 
present version; the model described in Exhibit 3 included outflows from April to December only. The 
change in the months when outflow appears important resulted from correction of the analysis to exclude the 
young-of-the-year index in 1966 and 1983 to calculate entrainment loss rate (entrainment losses/young-of-the- 
year index). For Exhibit 3, we included a calculated young-of-the-year index when none was measured 
(1966) and included a grossly underestimated index value (1983). 

Exhibit 3 
m 

10 Legal-sized adults in year i = 3,801,443 + 14,182(weighted mean YOY indexi It2 = 74% 
- 625 ,944(logl0(weighted mean loss rate)) 

9 Weighted mean YOY index, = (YOYk3 + 1.248(YOYJ + 0.661(YOYcJ 
+ 0.289flOYJ + 0. 158(YOYb,))/5 

YOY = Delta YOY + Suisun YOY + residual YOY 

Delta YOY = 69.33 - 0.005058 mean April-July diversions (cfs) ? = 43% 

Suisun YOY = -158.86 + 46.61 log,, mean April-July outflow (cfs) 3 = 68% 

Residual YOY = (1/(0.0093 + (2.70leggs))) - 60 .. 9 = 38% 

eggs = egg production (billions) = 49.27 + 88.01 (adults   million^))^ ? = 71% 

Weighted mean loss rate, = (loss rah,  + 11.248(loss ram + 0.661(loss fatet& 
+ 0.289(l0~~ rateid + 0.158(l0~ rateib,))M 

loss rate = antilogy(log,,(loss rate)) 

10g,~(loss rate) = 4.482 + O.a0015252(mean August-March export (cfs)) R' = 77% 
- O.OOW0594(mean August-March outflow (cfs)) 
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Figure 1 .  Trends in seven measures of delta smelt abundance in the Sacramento-San 
Joaquin Estuary. An "*" represents the first sampling year. 
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Figure 2. Relation between mean abundance index of splittail for the frst two mid- 
summer tow net surveys and mean April-July Delta outflow. The regression 

. equation: abundance = 12.2 1 (log,, [April-July outflow]) - 44.8 explains 
30% of the variability in splittail abundance. No sample was taken in 1966 
and no valid index was obtained in 1983. 



YEARS 1959-1967 YEARS 1968-1978 

Figure 3. Comparison of mean seasonal water exports by the Central Valley Project and 
the State Water Project for the periods 1959- 1967, 1968- 1978, and 1979- 1992. 



Figure 4. American shad salvaged during August-December at the CVP and SWP fuh 
facilities as percent of total annual salvage. 
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Figure 5. Relation between fall mid-water trawl index of longfm smelt abundance and 
mean December-May Delta outflow, 1967- 1993. 
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Figure 6. Relation between annual abundance index of immature Crangon francisconcm 
and average March-May Delta outflow, 1980-1992. 
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Figure 7. Relation between annual abundance index of immature Crangon framisconun 
and annual April-June habitat index, 1980-1992. The habitat index represents 
the area of shoals within the 1.6-2 1.6 ppt salinity range. 



Appendix A 

Progress Report on Recovery Efforts for 
Sacramento h v e r  Winter-Run Chinook Salmon 

XIarch. lo94 

Red Bluff Diversion Dam (RBDD) Fish Passage Long Term Solution: The L1.S. Fish and 
IVildlife Senice (USFLC'S) completed their field evaluations of the et'ects of RBDD on adult 
salmon upstream migration in July 1992. USFWS is expected to complete a final report 
summarizing their ei.aluations in the near future. 

Due to strons opposition from the public regardins the replacement of RBDD with a 
permanent pumping plant. the U.S Bureau of Reclamation (Bureau) has changed their protocol in 
finding a long-term soiution to the fish passage problem at RBDD. They will now use a three step 
process to reach a decision. First, they will prepare a "Proiect Framework Document" which will 
briefly describe how the final report wlll be structured. ~ h l s  document is due in the spriDg of 
1994. Second. a "Project Plan" will be prepared. This report is to be slishtly longer than the 
project framework document and will have some detail about alternatives to achieve the frnal 
solution. Third. a "Work Plan" will be prepared which will contain extensive details about the 
preferred solution and the environmental effects. This same approach will be used for 
implementing other elements of the Central Valley Project Improvement Act. 1 

The last engineering and biological reports will be completed by December 1998. The 
Bureau ~vill  use the information from the engineering and biological reports to develop the 
preferred long-term solution. - 

Red Bluff Diversion Dam (RBDD) Research Pumping Facility (RPF): The Bureau has I 
changed the name of the pilot pumping plant to the "Research Pumping Facility". Initially, the 
Bureau had intended the facility to be used to design a large-scale project to repiace gravity 
diversion at the site. however, they have now decided to use the smaller project to evaluate the 
eficacy of the technology This change will result in a delay of several years i:: making a decision I 

on a long-term solution at RBDD. Construction of the RPF began on schedule >larch 1, 1994 and 
will be completed by December 1994. 

In June 1993, the Bureau reinitiated consultation with the National Marine Fisheries Service 
( 3 3 ' l F S )  pursuant to Section 7 of the Federal Endangered Species Act (ESA) to address some minor 
modifications to the original design of the RPF. These changes included rotating the footprint of 
the facility out into the river by 15", sediment removal and gate manipulation to achieve sweeping 
flows, and extending the completion date from October 1993 to December 1994. Because the 
construction of the RPF was delayed, the Bureau also proposed to remove the fish screens from the 
temporary pumps used to divert water into the Tehama-Colusa Canal in mid-March or  early April 

I 

Report to the Fish wlcl Gavre Conu~rrssion .\.larch 9. 199.1 
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1994. Removal of the screens are necessary to accommodate installing a cofferdam in the river that 
will allow construction of the pumping facility. The February 1993 biological opinion concerning 
the long-term operation of the Central Valley Project (CVP) required the Bureau to operate and 
maintain the fish screens whenever temporary pumps are in operation beginning October 1, 1993. 
Based on the net benefits to fish passage at RBDD, M S  has authorized the Bureau to operate and 
maintain the screens whenever the pumps are in operation commencing November 1, 1993, 
however, the screens may be removed in March and April of 1994 to accommodate cofferdam 
installation. The screens must be reinstalled before resumption of pumping operations in the fall of 
1994. In addition, Y M F S  has authorized the Bureau to keep gates 8 through 11 in from March 1, 
1994 through April 30, I994 to accommodate cofferdam construction for the RPF. This will sta 
allow free passage of chinook salmon via gates 1 though 7 which will be in the raised position. 

Operation of Red Bluff Diversion Dam (RBDD): Table 1 gives the dates of gate operation 
at RBDD since December 1986. In 1993, the gates at WDD were raised on September 15, even 
though the Bureau was not required to open them until -November 1. The Bureau had offered to 

I open the gates on September I but the fsheries agencia asked for the two week delay. The peak 
adult fall-run chinook salmon migration occurs at the fmt of September and the delay in raising the . 
dam gates was requested to ensure adequate passage for these fish past the dam. The delay was not 
expected to have a measurable effect on the early migration of juvenile winter-run salmon. Even 
with the delay there were many adult and juvenile salmon stranded in the pools in East Sand 
Slough. The Bureau will attempt to solve this stranding problem by fiII'ig the pools with rock and 
by shaping and channelizing the slough. The intent is to eliminate holding pools and to establish 
escape channels. The dam gates are scheduled to be lowered on May 1, 1994 at which time counts 
will begin for returning adult winter-run chinook salmon passing upmeam through the dam's fish 
Iadder. 

Based on conditions set foreh in the Y M F S  February 1993 biological opinion to the Bureau - 
' for Iong-term operations of the CVP, and subsequent amendments previc;usly reported, future 
operations of aBDD gates for protection of winter-run chinook salmon -..jill be as follows: 

The gates of Red BlufY Diversion Dam must be raised on November 1, 1993 (but were 
raised on September 15, 1993) and remain in the raised posjtion through at least Apdl 
30, 1994; 

* On September 1'5 of each year commencing in 1994, the gates of Red Bluff Diversion 
Darn must be raised and remain in the raised position from September 15 through at 
least May 14; and, 

e W S  will review proposals by the Bureau for intermittent gate closures of up to 10 
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days one time per year on a case-by-case basis. 

The Bureau will not reinitiate consultation with m I F S  to modify the September 15, 1994 
deadline for raisins RBDD gates (as stated in the last biannual report). By the spring of 1995, 
when irrisation demands are made, the RPF will be on-line and providing water to the Tehama- 
Colusa Service Area. 

Adult Run Size Estimates: Table 2 is a summary of the historic estimated run size of 
winter-run .chinook salmon counted passing RBDD. The 1993 winter-run size estimate was 341. 

Table 1. 

November 30 to 

Spa~vning distribution in 1993, as determined by aerial flights, was concentrated in the 
uppermost reaches of the Sacramento River (Table 3). . 

1991i1992 

19931993 

1993/ 1 994 

The 1993 return of adult spawners was composed primarily of WO-yearsld (1991 broodyear) 
and four-year-old (1989 broodyear) fish with a noticeable scarcity of three-yearslds (1990 I 
broodyear). This was undoubtedly due to poor survival of the 1990 broodyear which experienced 
higher than optimal water temperatures in the upper Sacramento River during the summer and fall 
of 1990. Water temperature predictions for 1993 by the Bureau proved to be relatively accurate I 
and high water temperatures were not a problem as in past years. 

December 3 to May 1 

November 1 to Slay 1 

September 15 to -------- 
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Squawfish ControI at RBDD: Predation on juvenile salmon by squi!\vfish below RBDD is 
an ongoing concern. The development of a commercial fishery to alleviate his problem is still on 
hoId while the Department of Health Services analyzes recently acquired dati. on reduced 
contamination levels. Several years ago squawfish were found to have unacctptable levels of 
dioxin and, as a result, there is a heaIth advisory on consumption of this fish. Simpson Paper 
Company routinely monitors trout and sucker tissue for dioxin and related coupounds and these 

- analyses have shown a remarkable reduction in the contamination. Samples of squawfish collected 
by the USFWS at RBDD in 1993 indicated a similar reduction in dioxin. The Department of 
Health Services determinations for the recent samples are pending. 

'lrehama-Colusa Canal Screen Evaluation: Nineteen paired groups of faI1-run chinook 
salmon and steelhead trout were released above and below the bypass facility at RBDD on the 
S a m e n t o  River from May 24 throush June 25, 1993. The releases were made as part of a pilot 
study to evaluate the effectiveness of the new fish screen's bypass system. A progress report titled, 
Szmival and condition ofjivenilo sahonids pasd'ng thrmigh the dowm?eant migrant fish 
proteetior? facilities at Red Bluff Diversion Dam on the Samme?zto River, Spring 1993, was 
forwarded to the Bureau in November 1993 and is now available for general circulation. Results 
susgest descaling (loss of scales) was greater in test fish than control fsh. Results of this pilot 
study are bekg incorporated into a new plan of investigation which will refine methods for 
estimating survival and descaliag. Use of physiological indicators of stress is also being explored. 

The Tehama-Colusa Canal was sampled with Qke nets for 6,594 bours from May 3 to 
October 13 to detect possible entrainment of juvenile salmonids behind the fish protection fac5liv at 
the RBDD. Two salmon were captured in sample nets. Total entrainment was estimated to be 20 
s b o n  based on a catch of 2 and samphg 10% of diverted flow. Fish screens were inspected by 
SCUBA divers on two occasions. Most screen seals were found to be in good condition, however, 
one was reseated three times before meeting an us-inch maximum gap criteria. During two 
Mapacide' treatments, May 10 and August 18 to contr~l algal growth in the canal, 2 salmon and 1 
rainbow trout were observed. A progress report is in preparation. 

Temperature Control in the upper Sacramento River: The abundant rainfall conditions 
filled Shasta Dam and even produced flood release conditions as late as the fmt week of h e ,  
1993. For the fmt time since the 1986 water year, temperature control was attained downstream 
to Bend Bridge- The end-of-year September 1993 storage for Shasta Reservoir was 3.0 W. 
S hasta Reservoir is currently holding 3 -2 MAF but was predicted to have 3.1 LMAF on February 15, 
1994 for purposes of water rights contracts dlocations. The 1993-94 water year is classifred as 
critical. Under this water year classification (critical water year with high initial reservoir storage) 
tke winter-run biological opinion requires that the Bureau operate to obtain 56T from Keswick to 
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Jelly's Ferry from April 15 throush September 30, 1994 (see Appendix A). The Bureau is 
currently working ~vith N I F S  to develop a water project operation for 1993-94 that will meet this 
requirement. 

The Bureau was planning to install a water temperature monitoring device at Jelly's Ferry in 
.August 1993 but was late in doing so. installation was completed in December and temperatures 
have been recorded since January 1, 1994. 

Trinity Resemoir did not fiil during the 1993-93 water year because it has much less refiil 
potential than Shasta Reservoir. The diversion of Trinity Reservoir water to the Sacramento River 
was limited to allow Trinity storage to recover. Dtlring low rates of Trinity diversion to the 
Sacramento River. the water has a higher heat gain in Lewiston and Whiskeytown reservoirs which 
the water must pass through as it is being diverted. Temperature control curtains were installed in 
Lewiston Reservoir to control the heat gain and the installation of two curtains in Whiskeytown 
Reservoir was complete in July 1993. In addition, the Bureau established an interpretive program 
to educate the public about the temperature control program. -These structures are expected to 
lower the temperature of the Trinity River diversion where it enters the Sacramento River by 4 to 
6" F. The two curtains in Lewiston, and the two in Whiskeytown, will give the water project the 

' 

needed flexibility to provide cold water whether the diversion is at maximum rate or a slower rate; I 

thereby reducing the conflicts between power and water supply operations and temperature control. 
The Bureau has reconvened the Temperature Task Force (meeting March 1, 1994) to determine the 

I 

optimum timing and amount of Trinity h v e r  diversions this year. 

A temperature control device for Shasta Reservoir has been planned but no authorization for 
funding has been obtained. The temperature control device will be a funding priority under the 
Central Valley Project Improvement Act. 

The preparation of a daily temperature model for the Sacramento River system is continuing 
by the University of California under a grant from the U.S. Environmental Protecthn .Agency I 

(EPX) and funding by Proposition 70. This model will assist in deriving more precise cold water 
budgets that can be used for real-time operations. DFG is contributing to the studies focusing on 
the effects of shaded riverine habitat and agricultural drain water on water temperature in this 
important juvenile rearing area. 

Spring Creek (Iron Mountain ~Wne): The planning process to enlarge Spring Creek Debris 
Dam is continuing under a one-million dollar plus contract issued by EPA to the Bureau. 

Given the large runoff during 1993-94, it was extremely fortunate that the Iron Mountain 
Mine's emergency treatment plant's capacity for metal removal had been doubled early in 1993 to 

- - 

-. . - .- -- 
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accommodate 140 gallons-perbminute (gpm) of the 600 gpm inflow of toxic mine runoff. This 
allowed the spills at Spring Creek Debris Dam to occur later in the water year at a time when they 
were synchronized with flood releases from Shasta Dam. Even though the spills of toxic metals 
were Large, they were timed with proportionately large flood release. l'here were some periods of 
emergency release criteria during the onset of the spills that produced elevated concentrations of 
metals; however these levels were not considered high enough to harm the more tolerant adult life 
stages of winter-run that were present at the time. 

Under the EPA Supefind program a permanent treatment plant will be installed in the 
summer of 1994. This treatment plant will remove 70% of the metals from the discharge into the 
Sacramento fiver. 

DFG secured a $100,000 Federal grant to characterize the risks from chemical sediments in 
Keswick resemoir as a result of Iron Mountain Mine discharge. Preliminary results show that the 
quantity of contaminated sediments is enonnous, approximately I5 feet deep. The sediments 
contained contaminant levels equal to designation of hazardous waste levels and are, therefore, 

I highly toxic. The risk to the river depends on m o b i i o n  of this hazardous material. Future 
studies will be conducted to determine the risk level and to develop appropriate remedies. 

Spawning Gravel Restoration: The USFWS continued evaluation work on the gnvd 
restoration project in the upper Sacramento River. Natural gravel recruitment throughout the upper 
river had all but ceased due to a number of hydroelectric and bank stabilization projects. 
Therefore, in 1990, eight locations along the upper Sacramento River were selected as gravel 
restoration sites. Substrate at these areas were mapped to obtain detailed pre-restoration baseliae 
maps. Spawning-sized gravels were added to the river at each site. Gravels were either dumped 
over the bank, matring it available to be disbursed by high flows, or graded under the low-flow 
water surface elevation. In either case, the intention was to allow high water flows to naturally 
distribute the gravel throughout the upper Sacramento River creating additional, and improving, 
existing, spawning habitat. In 1992, a placement site just down~tream of Keswick Dam was 
included in the study. Previous surveys had shown gravel at this site, dumped by the Department 
in 1989, had moved little prior to 1992. 

During 1993, substrate surveys were conducted from the hderson-Cottonwood Irrigation 
Distri~t Diversion (ACID) Dam upstream to Keswick Dam. Additional suweys were conducted at 
Market Street Bkdge, Reddig Rime, and Shea Levee sites. Surveys were conducted using 
SCUBA techniques to document gravel movement. 

Above average precipitation and warm weather combined in March, Leading to hi& flow 
releases of over 5Q,000 ft3/s from Shasta and Keswick Dams. These re1ceases were the highest flows 
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occurring since gravel placement and well above mean monthly flows since 1964. Significant 
movement of gravel resulted at all sites. Roughly 30.000 yd3 of spawning-sized gravel stockpiled at 
Keswick and Salt Creek ( 1  mile downstream of Keswick) sites literally disappeared into the turbid 
flows with 2 or 5 days of continued high releases. Tobiasson and Shea sites, 1 1  and 12 miles 
downstream of Keswick, also had visible quantities of gravel disbursed by these flows. 

Preliminary survey results indicate a considerable increase in the amount of spawning 
substrate available to chinook salmon in the upper Sacramento River occurred. This area is 
particularlv important for ~vinter-run chinook salmon spawning and incubation as favorable water 
temperatures can be maintained in this reach of the river. However, at the current low spawner 
escapement estimates. it is very unlikely that habitat (spawni~g gavel) is limiting winter-run 
chinook salmon Preliminary analysis indicates gravels in the uppermost sites, Keswick and Salt I 
Creek. disbursed doLvnsrream over a mile, creating excellent spawnins habitat in areas which were 
previously marginal. USFWS is currently analyzinz this data and will release a final report by May I 

1994. 

Anderson-Cottonwood Irrigation District (ACID): .hnual installation of flashboards at ' 

ACID'S dam on the Sacramento River was complete by April 1993. DFG provided the ACID 
engineerimanager with an elevation survey of the dam and all the water control adjustment points in 
the system to assist in developing a configuration of flashboards that would require less adjustment 
during the irrigation season. By use of the survey and hydraulic engineering principles the dam 
w& installed with fewer flashboards this year than past years (estimated to use 4 fewer); thus 
reducing the probability for adjustment 

In the past, during adjustment of the flashboards. Keswick Dam releases were fluctuated causing 
stranding of juveniles in nearshore areas. The magnitude and duration of the flow fluctuation 
depended on the number and position of the flashboards that needed to be removed. The District 
has full discretion over the Keswick Dam releases under a contract with the Bureau. 

In early June 1993, an emergency situation developed at the dam when the Bureau anticipated 
flood releases of up to 20,000 cfs at Shasta Dam. This required removal of the flashboards to 
avoid destruction of the dam. Since the minimum number of flashboards had been installed 
initially, only a small board adjustment was necessary. Excellent cooperation by the District 
resulted in extremely quick removal of the boards at higher than normal Keswick releases. The 
removals were SO quick that the river did not drain down to elevations that produce large stranding 
risks before the Keswick releases were again increased. No adjustments of flashboards were 
necessary for the remainder of the season and the flashboards were removed the last week of 
~c tobe r ,  1993. Prior to complete removal of the flashboards, the flows at Keswick dam had been 
ramped down so that no flow fluctuation occurred and stranding of salmon was not a problem. 
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The District's Bonneyview Pump screen installation suwived the flood flows in the river. This 
demonstrates the suitability of this type of installation for small pump diversions alon,a the river. 

Glenn-Colusa Irrigation District (GCID): In 1991. GCID brought suit against DFG in 
Superior Court in response to the 1991 federal court ruling that GCID had violated the federal ESA 
by taking the federally listed winter-run chinook salmon at their Hamilton City water diversion 
facility without ESA authorization by the W S .  The federal court ruling spoke only to the issue 
of whether GCID's pumping activity caused irreparable harm to the winter-run. The federal judge 
stated that issues of responsibility for past screen desi-a maintenance. construction, and cost of 
building a new, effective fish screen were not a matter before the court and that GCID would have 
to seek resolution of these matters through other legal avenues. 

GCID's resulting suit against DFG in State Superior Court alleged the Hamilton City water 
diversion fish screen is a public nuisance created by a defective design which failed to prevent 
entrainment of the federalIy tisted winter-run chinook saImon into their diversion. This failure to 

' prevent entrainment, in turn, resulted in federal legal action by XhPS against GCID. 

During the spring of 1993, DFG discussed possible settlement terms with GCID. Gfter failure 
to reach settlement, the case went to trial in June 1993. After two weeks of testimony, the judge 
ruled that as a matter of law, the State was not responsible for replacing the KID fsh  screen but 
was only responsible for routine maintenance of the screen pursuant to the 1968 contract between 
the Department and GCD. 

A federal Joint Stipulation of Parties was renewed between K I D  and NMFS in July 1993, 
superseding the April 1992 amended stipulation. The stipulation sets fonh terms and conditions for 
operation of GCSD's Hamilton City water diversion facility while development of long-term 
conservation measures proceed, The stipulation shall remain in effect until WID'S operation of 
their Hamilton City facility is covered by either an ESA Section 7 Biological Opinion and 
incidental take statement or a Section 10 permit. 

I 

WID completed installation of an interim flat-plate screen across the existing trashrack structure i 
during September 1993. The scheduled hydraulic and biological evaluations were limited due to I 

I 

the delay in completion of the interim screen, and are being proposed for continuation durhg the I 

spring of 1994. Pumpkg operations were limited to the court imposed velocity criteria of 0.33 feet 
per second for the period of August through November of 1993. 

GCID has made a request to the Corps of Engineers that their dredge permit be extended for an 
additional year and that two key provisions be relaxed. The District is proposing that the 
requiremeat for reduced pumping during the release of Coleman NabionaI Fish Hatchery fdl 
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chinook be eliminated. They are also requesting that velocity criteria be based upon the increased 
surface area of the new flat plate screen. 

Preparation of the Environmental Impact RepodEnvironmental Impact Statement (EWEIS) has 
been delayed and is not anticipated for completion until April 1995. The Bureau has assumed the 
designation of Federal Lead .Agency and is now actively participating in the preparation of the 
E M I S  and lvill be responsible for administering federal funding for the long-term solution under 
the Central Valley Prqiect Improvement Act. 

Promulgation of Bay-Delta \Vater Quality Standards: EP.4 has promulgated draft water 
quality standards for the San Francisco BayiSacramento-San Joaquin Delta. EPA is consulating 
\vith Y h I F S  pursuant to the ESX regarding potential effects of the water quality standards on the 
Sacramento winter-run chinook salmon. NhES has requested additional information as to the 
effect such standards would have on the ability of DWR and the Bureau to comply with terms and 
conditions of the Federal biological opinion f i r  the State and Federal water which was 
issued by hL;LIFS in February 1993. Joint, formal public heiidgs with the USFWS will be held in 
late-February 1994 to receive comments from the public on actions to designate critical habitat for 
the Delta smelt. to list the Sacramento splittail as a threatened species under the ESA, ahd to 
establish the water quality standards for the Delta. The Department is presently drafting formal 
written comments to the EPA on the standards. 

Winter-run Chinook Salmon Outmigration Monitoring Program: In April 1992 an ad ~ O C  

"Delta Salvage and Clifton Court Forebay (CCF) Predation Working Group" was established to 
evaluate the effects of State and Federal Delta pumping plant operations on winter-run chinook 
salmon during the time period of January 1 through May 3 1, 1992. A report detailing the findings 
of the group was sizned by representatives of the Department, Department of Water Resources 
(DL%X), Bureau. USFCVS, and NMFS and distributed to each asency on October 30, 1992. 

Concurrently, an ad hoc "Winter-run Monitoring Group" was. meeting to discuss a pilot 
monitoring program for winter-run chinook salmon. The biological opinion issued to the Bureau on 
February 14, 1992, by W S  required the Bureau and DWR to continue and expand a program of 
monitoring downstream migrating winter-run chinook salmon in cooperation with MWFS, DFG, and 
USFWS. Assistance by the Bureau and DWR was to include, but not be limited to, the provision 
of funds for this program. This group joined with the members of the "Delta Salvage and CCF 
Predation Working Group" in Slay 1992 and has been meeting regularly since then. This group is 
now known as the "Winter-run Chinook Salmon .Monitoring and Loss Group". 
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Much of the basic life history information for winter-run in the lower Sacramento River and 
Delta was unkno\vn. Historical data were few,therefore. the sampling efforts were designed to 
determine the presence and period of time winter-run chinook occur in these areas. 

The monitoring elements incIude: 

- USFWS monitoring on the upper Sacramento River; 

BFG monitoring at GCID: 

USFWS monitoring of the lower Sacramento River and Delta; 

DFG fish salvage operations at the John E. Skinner Fish Facilities; and, 

* Bureau fish salvage operations at the Tracy Fish Facilities. 

In addition, the group has been involved in issues such as predation and predator studies in CCF. 
the USFWS winter-run release from Coleman National Fish Hatchery, USFWS chinook salmon 
mark and release studies throughout the system. and all other issues with the potentid to affect . 
juvenile chinook s a b n  in the lower Sacramento River and Delta. 

A repon on rhe lm-1993 monitoring results and recommendations for 1993-1994 was finalized 
in September, 1993 and is available upon request. 

Winter-Run Chinook Salmon Propagation Program at Coleman National Fish Hatchery: 
Spawning of adult winter-run chitlook salmon captured by the USFWS's Coleman National Fish 
Hatchery (C?dFH) was concluded in late July 1993. A total of 23 adults wete captured at the 
Keswick (1 8) and RBDD (6) fish traps, during the 1993 trapping period. Four of the adulta 
captured at Keswick were rewned to the river so as not to exceed the 20-fish limit directed by 
NMFS in the USFWS Section 10 permit. Two f ~ h  retained --:ere later identified as spring-- 
dropping the actual number of winter-run captured to 18. Age composition of the 18 adults 
retained, determined by scale pattern analysis, was 17% age-3. 25% age-3, and 50% aged. The 
inability to sex adults early in the season resulted in a 2 to 1, female to male sex ratio of the adults 
retained (i.e. 12 females and 6 males). Of these, 10 females and 3 males were successfully 
spawned. One female and 3 males died prior to maturation: one other female produced no progeny 
after an unsuccessful attempt to fertilize eggs with cryopreserved semen. 

Winter-run chinook salmon progeny resulting from the 1993 spawning, incubation and rearing 
operations were released in January 1994. Spawning and incubation operations in 1993 resulted in 
the production of 30,503 eyed esgs from a total collection of 47.157 green eggs. After 
approximately a four month rearing period. 19,745 juveniles in 15 sub-lots ,remained and were 

-- -- - - - - - - 
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adipose fin-clipped and coded-wire tagsed. Each sub-lot received a unique tag code to allow future 
differentiation by family group. Also, in January 1994, 1,000 individuals were removed from the 
general population and PIT tagged for incorporation into the captive brood stock program. The 
actual release of the winter-run juveniles occurred on January 27, 1994 at Caldwell Park (river mile 
299) in the city of Redding. The total number released was approximately 18,723. Average fork 
lengh of the juveniles released was S 1.2 mm. 

Recapture of marked juveniles will allow assessments of outmigration timing and potentially 
identify critical rearing areas. >larked juveniles recovered at pumping facilities and diversions will 
also assist in estimation of "take" at these sites. LVithin four days of the January 27,1994 release, 
some juveniles had emigrated apprdxirnately 100 miles from the release location. The cooperative 
juvenile outmigration monitoring program will continue to gather data both in-river and in the 
Delta. 

In accordance with the requirements of the ESA, the USFWS completed a Section 7(a)(2) 
Biological Assessment on the Effects of Coleman National Fish Hatchery Operations on Winter-run 
Chinook Salmon to ensure actions authorized, funded, or carried out by CNFH and its cooperators , 

(L7niversity of California at Davis' Bodega Marine Lab (BML), and California Academy of 
Science's Steinhm Aquarium) do not jeopardize the continued existence of winter-run chinook 
salmon. The Biological Assessment was finalized and submired to NMFS in October 1993. After 
completion of the Biological Assessment, initiation of Section 7 Consultation between USFWS and 
hWS, and the completion of a draft biological opinion by NMFS, it was determined that 
modification of the USFWS current Section 10 Research Permit was also required. Submission of 
both documents was deemed necessary to sort out directed versus incidental take issues. The permit 
modification request was fowarded to W S  on December 17. As of February 1, 1994, the 
USFWS is currently awaiting response to the request, as well as NMFS' biological opinion on ail 
ChTH operations. 

Experimental Captive Broodstock Program: The Winter-run Captive Broodstock.Program 
(WBCBP) was initiated in 1991 to insure against extinction of this species. The goal of the 
program is to produce 200 mature broodstock each year. 

A committee oversees the direction and management of the WRCBP. The members of this 
committee include representatives from DFG, W S ,  USFWS, University of California at Davis 
and BML, Steinhart Aquarium, Pacific Coast Federation of Fishermen's Association, Tyee Club, 
Golden Gate Fishermen's Association, DWR, Bureau, and Arizona State University. A summary of 
the proposed ten year budget and the funding sources is attached (Table 7). DFG has been an 
active proponent of thls program and has provided a total of $476,291 in funding since the program 
began. We are currently managing three contracts, two with BML and one with Steinhart 

Report to the Fish and Gume Commission 

13 



.4V'C:4L PROGNXS REPORT: Wl'ATER-RCY C W O O K  U b f U N  

Aquarium, that cover costs associated with equipment purchase and maintenance, materials, and 
staff salaries. 

The Winter-mn Chinook Salmon Act of 1993 (H.R. 2457) was passed in the House of 
Representatives on November 2 1, 1993. The Act authorized the appropriation of $1,000,000 
annually for five years (1994-1998). The Act was introduced by Congesswoman Nancy Pelosi, 
and several other California Representatives (Hamburg, Miller, and Fazio). It requires that at least 
20 percent of funds necessary to run the program come from non-Federal sources. The WRCBP 
committee has requested Senators Feinstein and Boxer to sponsor a similarly worded bill in the I 

Senate. I 
The 199 1 broodyear are being reared in seawater at both BIML and Steinhart Aquarium. BML 

has a total of 349 winter-run, and a total of 77 winter-run are being reared at Steinhart Aquarium. 
1 1  
I 

A total of 971 winter-run of the 1992 broodyear were transferred from CXFH to BML on February I 
17 and 19, 1993. There are now 5 13 winter-run chinook from the 1992 broodyear at BML. I 
Steinhart Aquarium is completing the construction of facilities to house 1992 and 1993 broodstock. 

I 

CNFH has approximately 1,000 winter-run from the 1993 broodyear for incorporation into the . 
captive broodstock program. These fish will be transferred to BML in early March 1994. 

USFWS Egg Incubadon Temperature Tolerance Study: No temperature tolerance studies 
were conducted by the USFWS in 1993. Analysis of previous data is expected to be completed 
prior to the continuation of this mufti-year research effort. 

Modify the IKeswfck Fish Trap and Stilling Basin to Prevent Mortality to Winter-Run 
Chinook Sralnaon: The stiiling basin acts as a trap to adult fih during spill events. Fish are 
attracted to the basin at spill and trapped when the spill ends. Testing of the escape eke  weir, 
which connects the basin to the f ~ h  ladder, was conducted by the Bureau in 1993. Results of tbe 
test indicate the e k e  weir does not resolve the entrapment problem. Although the eke weir was 
designed for one-way passage (i.e. from the basin into the ladder), testing demonstrated passage 
from both directions was possibIe. The Bureau is currently proceeding with design specifications 
for a channel from the basin directly to the river. Construction of this channel would avoid the 
undesirable connection to the ladder. 
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CUWon Court Forebay (CCF) Bredatioflredator Study: During late November and early 
December 1993 DFG's Bay-Delta Division conducted another in a series of experiments 
designed to measure pre-screen losses of chinook salmon entrained at the SWP export facilities. 
As with the December 1992 experiment (reported in the last biannual report), the objective of 
the fall 1993 experiment was to examine the swival of relatively large juvenile salmon 
entrained under conditions of cool temperatures and high export rates. Conducting experiments 
under these conditions is critical to developing an understanding of pre-screen losses 
experienced by winter-run chinook. As with the fall 1992 experiment, hatchery-reared late-fall- 
run chinook &on were used as surrogates for winter-run. 

The data from the fall 1993 experiment have not been fully analyzed, but preliminary 
indications are that the observed survival rate was very low, on the order of 1-2 percent. This 
compares with survival rates during the fall 1992 experiment of about 25 percent. Factors 
affecting the outcome include; (1) water temperatures. (2) export pumping. (3) predator 
abundance, and (4) predator behavior which varies depending on temperatures and export rates. 
The 1993 experiment was conducted at warmer water temperatures and higher export rates. 
Unfortunately, no concurrent estimate of predator abundance was available since no recaphues 
were made of striped bass that were marked in November 1993. The 1993 experiment .was 
conducted earlier than in 1992 because of concerns that the occurrence of wild winter-run I 
chinook in the northern Delta or at the export facilities would prevent the SWP from expor?hg * 

at the high levels (> 6000 cfs) desired for the experiment. 

Quanerly estimates of the CCF striped bass abundance are conducted by Bay-Delta fieid 
staff to monitor changes in abundance and age composition. Four studies were planaed for 
1993, however, -only three were conducted an8 only two resulted in estimates of striped bass 
abundance. In February an estimated 156,667 striped bass were in CCF and in May an 
estimated 199,100 sqiped bass were present. The August study was cancelled and the 
November study was conducted but no recaptures of marked striped bass occurred, therefore, 
no estimate was possible. An abundance study began in hte-February 1994, howevez, adequate 
numbers of striped bass were not available and, therefore, a viable population ab- 
estimate was not possible. The next abundance study is scheduIed for May, but may be dooc 
sooner, if possibie. 

Preliminary planning is underway for an experimental, large-scale CCF predator removal 
efforr in the fall and winter of 1994-95. The purposes of this effor, are to reduce winter-run 
chinook pre-screen entrainment losses at the SWP in 1994-95 and to assess the efficacy of 
predator removal. It has not yet been decided by DFG whether or not this experimental 
removal will be conducted. At a workshop heId in August, 1993, striped bass angler groups 
expressed their opposition to the program on the grounds that sub-adult and adult striped bass 
may be killed during removal and that any reduction in direct losses achieved by the rcmwd 
will directly result in greater export pumping rates and, therefore, offsetting negative effects 
elsewhere in the Estuary. Concerns have also been expressed about where the removed 
predators wilt be returned to the Estuary. It appears likely that some form of environmental 
documentation will have to be prepared for the project so that all the issues can be addressed in 
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a formal manner. DFG and DWR are being apprised of these issues so that a decision can be 
reached as to whether or not to proceed with removal planning. 

Georgiana Slough Acoustic Barrier Test: The 1994 program of studies to assess the 
benefits and affects of an acoustic barrier designed to discourage emigrating salmon smolts from 
entering Georgiana Slough and the central Delta is in the advanced stages of planning and 
environmental documentation. The acoustic barrier was in place for about four weeks during 
May and June 1993 and yielded inconcIusive results with respect to its ability to prevent fall-run 
smolts from entering the Slough. The 1993 study was developed and submitted by the San 
Luis-Delta Mendota Water Authority, however, they did not provide any funding (correction 
from last Biannual Report). The funding for the study in 1993 came from DWR and the 
Bureau, with the State Water Contractors paying for the fisheries consultant and Westlands 
Water District paying for the project engineer. 

The 1994 program is substantially larger in scope and cost than the one attempted in 1993. 
The basic program, as presently proposed, includes 8 to 10 weeks of barrier testing in April, , 

May, and June during the fall-run juvenile emigration. It is hoped that this expanded period of 
testing will provide a more conclusive evaluation of the effectiveness of the barrier. The . 
program includes several elements designed to answer questions about potential secondary 
impacts of the barrier, including,: 

1) fall barrier operations combined with telemetric tracking of immigrating adult fall-run 
salmon to assess the potential of the barrier to delay or impede the upstream adult 
salmon migration, 

2 )  creel census and hydroacoustic sampling to see if the barrier operations attract predators, 

3) laboratory studies to examine potential physical effects of the sound generation on fsh 
eggs and larvae. 

The 1994 program is again being funded jointly by DWR and the. Bureau. As in 1993, the 
program is being lead by Dr. Chuck Hanson, in coordination with the Interagency Ecological 
Study Program (IESP) . 

Interagency Ecological Studies Program (IESP) Section 7 Consultation: DFG, Bay-Delta 
and Special Water Projects Division submitted a draft biological assessment for the Interagency 
Ecological Study Program (IESP) sampling programs to NMFS in September, 1993. The draft 
assessment is still under review at NMFS. NMFS is soon expected to provide a letter 
authorizing take until the assessment can be finalized and a formal biological opinion prepared. 

Of the 3 1 IESP elements adult winter-run chinook salmon appear to be significantIy 
vulnerable to capture in two of the elements and in both cases captured adult s;?mon are 
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released alive. Juvenile winter-run chinook salmon are significantly vulnerable to capture in six 
elements. Protocols have been developed for each element to minimize the potential capture 
and mortality to juvenile winter-run due as a result of program operation. These protocols will 
be implemented with NMFS approval in the absence of a biological opinion. 

Winter-run Chinook Salmon Occurrence at Tracy Fish Collection Facility and John E. 
Skinner Delta FIsh Protective Facility for the 1992-93 and 1993-94 Juvenile Emigration 
Seasow: The 1992-93 final estimates of salvage and loss at the SWP were 41 I salvaged and 
1,797 l~s t .  At the CVP they were 180 salvaged and 1 12 lost. This was a combined total loss I 

estimate of 1,909. The Febmary, 1993 biological opinion authorized a total combined 
incidentd take limit of 2,700 winter-run chinook salmon from the 1992-93 season. 

The incidental take statement of the biological opinion was updated by NMFS in October, 
1993. It authorized a total "take" of 905 juvenile winter-runat the CVP and SWP Delta export 
facilities during the 1993-94 emigration season. "Take" is based on sampling of salvaged fuh. 
The numbers of fish observed during salvage sampling is fust expanded to account for periods 
when sampling is not occurring. "Take" is then calculated from expanded salvage by 
accounting for pre-salvage loss factors such as screen efficiency and pre-screen losses. W'mter- 
run chinook salmon are cIassifIed as such by using length criteria developed by DFG bioIogists. 

The fmt winter-run sized chinook salmon was observed this season on December 25, 1993 
at the SWP. The' first to be observed at the CVP arrived on December 31, 1993. At the time 
this report was being prepared 11 winter-run sized Amon had been observed at the two 
facilities yielding an estimated "take" of 149. The peak occurrences of winter-run at the 
facilities is expected 'in March. 

Central Vdey  Project (CVP) and State Water Project (SWP): On February 26, 1991, 
NMFS requested the Bureau to formally consult with them pursuant to section 7 of ESA to 
determine whether its operation of the Central Valley Project (CVP) jeopardizes the continued 
existence of :;?e threatened Sacramento River winter-run chinook salmon. -Due to the 
complexity of the consultation, the Bureau and NMFS agreed .to consult separateiy on 1992 
project operations while pursuing completion of a "long-term" consultation which would address 
future operations under a full range of potential hydrologic and storage conditions. 

W S  issued a biological opinion and incidental take statement for 1992 operations on 
February 14, 1992. The opinion colicluded that the Bureau's proposed operation of the CVP in 
1992 was likely to jeopardize the continued existence of the Sacramento River winter-nm 
chinook salmon and offered a reasonable and prudent alternative to avoid jeopardy. On 
February 12, 1993, NMFS issued a biological opinion which addressed the effects of proposed 
long-term operation of CVP and the SWP concluding operations are likely to jeopardize the 
continued existence of the Sacramento winter-run chinook s a o n .  The biological opinion 
provided reasonable and prudent alternatives, conservation measures, and reasonable and 
prudent measures to the Bureau and DWR to avoid jeopardy and minimize the effects of 
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winter-run chinook salmon (see Appendix A). The incidental take statement authorized take up 
to 1 %  of the estimated number of outmigrating winter-run juvemles. NMFS estimated that 
270,000 winter-run would enter the Delta, therefore, the Bureau and DWR were authorized to 
take up to 2,700 winter-run at the CVP and SWP Delta pumping facilities from October 1, 1992 
through May 31, 1993. For purposes of satisfying the California Endangered Species Act, the 
Department adopted the.opinion on February 22, 1993 pursuant to Fish and Game Code Section 
2095. 

On October 1. 1993 NMFS issued an amended incidental take statement to the Bureau and 
DWR covering the period from October 1, 1993 through May 31, 1994. The authorized level 
of incidental take for the CVP and SWP Delta pumping facilities was set at 905 winter-run 
chinook salmon equalling 1 % of the estimated number of winter-run chinook salmon 
outmigrants entering the Delta. 

Reclassification of Federal Status: NMFS has determined that the Sacramento River winter- 
run chinook salmon should be reclassified from threatened to endangered effective February 3, 

- 1994 (Federal Register Vol. 59, No. 2). NMFS began the review and reclassification process 
in response to a petition from the American Fisheries Society, California-Nevada Chapter on ' 

June 5, 1991. Under the ESA an "endangered species" is any species that is in danger of 
extinction throughout all or a significant portion of its range. A "threatened" species is any 
species that is likely to become an endangered species within the foreseeable future throughout 
all or a significant portion of its range. The reclassification is based on the continued decline 
and increased variability of run sizes since its first listing as a threatened species in 1989, the 
expectation of weak returns in certain years as the result of two small year classes (1991 and 
1993), and continuing threats to the population. 

§an Francisco Bay Dredging: DFG Environmental Services Division staff continue to work 
cooperatively with the joint Long Term Management Strategy (LTMS) program to improve 
dredging practices in San Francisco Bay. DFG's primary objectives are to rzduce the amount 
of dredged materials dumped into the Bay to levels that do not harm marine life or fishing, and 
to prevent the dumping of contaminated materials into the Bay. Recent LTMS progress towards 
these goals include: 1) The federal €PA published a draft EIS for a new ocean disposal site for 
clean dredged materials. This will provide an option to in-Bay disposal, and reduce impacts on 
the Bay; 2) The U.S. Army Corps of Engineers (Corps) set a limit on the volume of material 
that'can be dumped at the Alcatraz disposal site; 3) The Corps adopted testing guidelines to help 
prevent disposal of contaminated materials into the Bay; and 4) The Regional Water Quality 
Control Board set guidelines to help prevent contamination of upland disposal sites for dredged 
materials. These actions, along with others under development, will help prevent dredging 
from harming winter-run salmon and other wildlife species. 
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Centrd Valley Project Improvement Act; Public Law 102-575, Title 34: On October 30, 
1992, the President signed into law the Reclamation Projects Authorization and Adjustment Act 
of 1992 (Public Law 102-575). including Title X X X V ,  the Central Valley Project Improvement 
Act (Act). This significant legislation amends the authorization of the Department of Interior's 
California Central Valley Project (CVP) to include fuh and wildlife protection. restoration, and 
mitigation as project purposes having equal priority with irrigation and domestic use and fish 
and wildlife enhancement as a purpose equal to power generation. The Act identifies a number 
of specific measures to meet these new purposes and sets a broad god of sustaining nanvat 
populations of anadromou f ~ h e s  produced in Central Valley riven and streams at double their 
recent average levels. The Act also directs the Secretary of the Interior to operate the CVP 
consistent with these purposes, to meet the Federal mt respomibilitiu to protect the fishery 
resources of affected federally recognized Indian tribes. and to meet al l  requirements of Federal 
and California law. 

1 

The Act requires that 800,000 acre-feet of water from CVP yield be dedicated and znanaged 
for the primary purpose of implementing the fish, wildlife, and habitat restoration purposes and 
measures in the Act; to wkt the State of California in its efforts a, protea the waters of the 
San Francisco Bay/Sacramento-San Joaquin Delta Estuary; and to help to meet such obligations 
as may be legally imposed upon the CVP under state or fedtrai law following the &te of 
enactment of the Act including but not limited to additional obligatiom under the federal 
Endangered Species Act. 

Fish and wildlife restoration activities speclfied in the Act which will have a direct - 

consequence and benefit to Sacramento winter-nm chinook salmon include: 

@ developing and implementing a program to mitigate for tirhery impam associated with 
operations of the Tracy Pumping Plant, develop and implement a program to mitigate for 
bhery  impacts resulting from operations of the Contra Costa Canal Pumping Plant No. 
1, install and operate a structural temperawe control device at Shasca Dam: 

@ m o m  CW operations as needed to control water temperatures in r!~e upper Sacramento 
River, meet flow standards and objectives and diversion Iknits set forth in. all laws and 
judicial decisions: 

@ develop and implement a program to eliminate losses of anadromous fish due to flow 
fluctuations caused by the operation of any CVP storage or re-regulating faciliqr: 

@ develop and implement rnearures to minimize fish passage problems for adult and 
juvenile amdromous fuh at the Red Bluff Diversion Dam; 

@ rehabilitate and expand the Coleman NationaI Fish Hatchery; 

@ develop and implement a continuing program for the purpose of restoring and 
replenishing spawning gravel lost due to the construction and operation of Central Valley 
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Project darns. bank protection projects, and other actions that have reduced the 
availability of spawning gravel; 

develop and implement a program which provides for modified operations and new or 
improved control structures at the Delta Cross Channel and Georgians Slough, 

develop and implement a program to resolve fishery passage problems at the Anderson- 
Cottonwood Irrigation District Diversion Dam as well as upsueam stranding problems 
related to operations; 

@ re-evaluate existing operational criteria in order to maintain minimum carryover storage 
at Sacramento and Trinity River reservoirs to protect and restore the anadromous fish of 
the Sacramento and Trinity rivers; and, 

participate with the State of California and other federal agencies in the implementation 
of the on-going program to mitigate fully for fishery impacts associated with operations 
of the Glenn-Colusa Irrigation District's Hamilton City Pumping Plant, assist the State of 
California in efforts to develop and implement measures to avoid losses of juvenile 
anadromous fish resulting from unscreened or inadequately screened diversions on the 
Sacramento River; and, 

@ developing and implementing the Central Valley Anadromous Fish Restoration Program 
to increase the number of anadromous fish, including winter-run chinook salmon, that 
reach adulthood. 

Sacramento Winter-run Chinook Salmon Recovery Team: The seven member 
Sacramento Winter-run Chinook Salmon Recovery Team has met 12 times since September 
1992. Although progress on the draft recovery plan has been slow, the team has recently made 
significant progress. Much of the narrative for the plan has been developed and is being 
reviewed and edited. The most important element of a recovery plan is the stepdown outline of 
3-:ions necessary for the recovery of a species. The winter-run chinook stepdown outline in 
nearly complete and a draft is expected by mid-March 1994. The list of necessary actions to 
recover the winter-run is extensive and addresses known problems throughout its inland habitat 
and provides some guidance regarding ocean harvest management. 

The academic members of the team have made significant progress in determining population 
goals required for removing winter-run chinook salmon from the federal list of endangered 
species. During the past 25 years the population has been decreasing at a rate of 20 percent per 
year. Recovery to nonlisted status likely will take as long but will depend on the speed with 
which remedial measures are implemented. 

The Recovery Team is attempting to complete its assignment this spring and to provide the 
NMFS with its draft recovery plan as soon, as possible. Upon receipt of the draft plan, the 
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NMFS will initiate an internal review of the plan and may request clarification or modification 
by the Recovery Team. After NMFS is satisfied that the plan meets the intent of the law it will 
forward the plan to its office in Washington, D.C. The Washington office will have 
responsibility to distribute the plan for public comment. 

Critical Habitat Designation: The final rule to designate critical habitat for the Sacramento 
winter-run chinook salmon was published June 16, 1993 Federal Register, Volume 58, No. 
1 14). As originally proposed, habitat for designation includes: The Sacramento River from 
Keswick Dam, Shasta County (river mile 302) to Chipps Island (river mile 0) at the westward 
margin of the SacsamentoSan Joaquin Delta; all waters from Chipps Island westward to 
Carquinez Bridge, including Honker Bay, Grizzly Bay, Suisun Bay, aud Carquinez Strait; all 
waters of San Pablo Bay westward of the Carquinez Bridge; and: all waters of San Francisco 
Bay (north of the San FranciscoIOakland Bay Bridge) from San Pablo Bay to the Golden Gate 

I Bridge. 

-- - 
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Reasonable and Prudent Alternatives: 

1 .  The Bureau must make its February 15 forecast of deliverable water based on a estimates of precipitation and runoff at 
least as conservatively as 5#) percent probability of exceedance. Subsequent updates of water delivery commitments must 
be based on at least as conservativelv as a 90 percent probabrlity of exceedance forecast. 

2 .  The Bureau must maintarn a minimum endaf-water-year ~September 30) carryover storage in Shasta Reservoir of 1.9 
million acre-feet. 

3 The Bureau must rnarntarn a mtnrmum flow of' 3.150 cfs from Keswick Dam to the Sammento River from October 1 
through \\arch 3 1. 

4. When reductions in releases throuqh Keswick Dam to the Sacramento River are required from July 1 through March 31, 
the Bureau must reduce rlows at night (from sunset to sunrise) as follows: 

a) For reductron of Keswick Dam releases down to a level of 6,000 cfs, flows must not be decreased more than 15 per- 
cent each night. Flows must not be decreased more than 2.5 percent in a one-hour period. 

b) For reduction of Keswick Dam releases to levels between 5.999 cfs and 4,000 ds. flows must not be decreased by 
more than 200 cfs each night. Flows must not be decreased more than 100 cfs in a onehur period. 

c) For reduction of Keswick Dam releases to levels between 3,999 cfs and 3,250 ds, flows must not be decreased by 
more than 100 cfs each night. 

5. The Bureau must marnta~n a daily average water temperature in the Sacramento River at no more than 56OF within the 
winter-run chinook salmon spawning grounds below Keswick Dam as follows: 

a) Not in excess of 56'F at Bend Bridge from April 15 through September 30, and not in excess of 60°F at Bend 
Bridge from October 1 through October 31 for operational environments W-HI, W-HM, W-LM, W-LO, A-HI, A-HM, 
A-LM, A-LO, and D-HI. 

b) Not in excess of 56'F at Bend Bridge from April 15 through August 31, not in excess of 56°F at Jellfs Feny from 
September 1 through September 30, and not tn excess of 60°F at jelly's Ferry from October 1 mrough October 31 
for operational environment D-HM. 

C) Not rn excess of 56'F at Jelly's Fwry from Aprd 15 through September 30, and not in excess of 60°F at j d l y ' ~  Feny 
from October 1 through October 31 for operational environments D-LM, D-LO, C-HI, C-HM, C-LM, and E-HI. 

d) The Bureau must re-initiate consultabon 14 a; .,j prtor to the first announcement oi water delivery all0cati0fl~ for 
operationai environments C-LO, E-HM, E-LM, and E-LO. 

6. Pursuant to the followrng schedule, the gates of Red Bluff Diversion Dam must remain in the raised position to provide 
unimpeded upstream and downstream passage for w~nter-run chinook salmon: 

a) The gates of Red Bluff Diversion Dam must remain in the raised position through at least April 30, 1993. 

b) The gates of Red Bluff, Diversion Dam must be raise on November 1, 1993 and remain in the raised position 
through at least April 30, 1994. 

c) On September 15 of each year commencrng in 1994, the &tes of Red Bluff Diversion Dam must be raised and 
remain in the raised position from September 15 through at least May 14. 

NMFS will review proposals for tnterminent gale closures of up to 10 days one time per year an a caseby- basis. 
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weau musl ens al-time monitoring is conducted 

The Bureau must develop a real-time monitoring program including sampling locations, sampling equipment sampling 
freauency and he fisheries criteria for gate closures and openings. The Bureau must e w e  that mntinuws real-time 
monitaring is conducted upstream of the Cross Channel gates between October t and fanuary 31 of each year 
commencing in 1993 to senre as a basis for operation of the Delta Cross Channel gates. .\dditionaI monitoring must be 
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Conservation Recommendations: 

1. Continue implementation of the Shasta temperature control device. 

2 .  Cont~nue implementat~on of the temperature control fac~lities and operational rnodificattons at Whiskeytown Lake. 

3. .Modlfv the schedullnq of Trlnlty Rlver exports to the Sacramento Basln when effective for Sacramento River temperature 
control. 

4. Improve sampling and analvtlcal methodolo<y ior est~mat~ng total winter-run chinook salmon salvage numbers at Delta Fish 
Collect~on Fac~l~l~es. Ret ~sed sampling methodology and salvage estimations should be designed for small sample sizes 
n h ~ c h  rnav not be normallv distrtbuted. - .) 

5. C~ntinue to refine and Improve the upper Sacramento River predictive temperature model with the objective of developing 
a dailv predirvtve model. 

6.  Provide funding to the USFWS to fully evaluate the newly installed Red Bluff Diversion Dam downstream migrant fish 
pmtettion facilities under the full range of operating conditions. - 



APPENDIX A - ANNUAL PROGRESS REPORT: WINTER-RUN CHINOOK SALMON 

1. Continue and expand temperature monitoring in the upper Saaamento River. The Bureau must utilize an automatic 
temperame recording device in the Sacramento River at Jelly's Feny (river mile 2661 to monitor temperature conditions and 
compliance with h e  reawnable and prudent alternative. 

ecording water tempemure at 1 or 2 hour interfais on a Zehour baris. Water tempenhga 

prudent alternatives. 

The Bureau must utilize a d - t l m e  flow monitoring device at the weir below h e  dam to provide an accurate measurement 
of Spring Creek Debris Dam outflow. The d&ke must be in opeation as soon as possible. 

The Bureau must utilize analytical insmments capable of detecting copper and zinc at concanbations equal to d u t  specified 
by the Sauamento R i  Basin Plan. The analyEkal methodology shall be ~ ~ n r i ~ t e n t  with the US. Environmental Protalon 
Agency quality arwmces and q u a l i ~  conbol guidelines. 

The Bureau must inagie tho sampling frequency of copper and zinc concentrations in the dam autflow at the weir and In 
the Sacramento River below Keswick Dam during and immediately following ail major stwin evenk, or when rnallrslcltons 
at the upstream treatmart facilities cause metal concentations to m e .  Water quality data must be provided to NMFS in 
a d a n c e  with rhe repwing schedule outlined in term and condition No. 13. 

During the dry season, the Bureau must utilize the rsults of the real-time flaw mom* device and analytical tests 
outlined above to redrrce m d  concentrations in the Sacramento River to levels as low as the Spring Geak Debris Dam 
evacuation period will allow. At h i s  time, the Bureau mud hrgat rhe metal ~ e r ~ t i o n  Iwek speciffed by the 
Saaamento River Basin Plan. An exceuiion to this measure. would be required $wing wb'wndy critical water yean h e n  
Keswick Dam raleasn are too low under this M u l e  to accommodate full evacualic-n of Spring Ctaak Debris Dam. 
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- 
Reasonable and Prudent Measures: 

5 .  Durrng the ramprng down of Keswtck Dam releases, the Bureau must ensure fisheries monitoring is conducted in nearshore 
areas along upper Sacramenlo River between streamflowr of 4,000 and 3.250 cis. 

The Bureau must provide resources to monitor and prevent the stranding of juvenile winter-run chinook salmon during 
,Ireamflow reduction3 between 4.000 cis and 3.250 cfs at Kesw~ck Dam. 

6 .  The Bureau mud develop and ~mplement a program to evaluate potential adverse effects on juvenile salmon associated with 
air entrainment In the ii.h bypass system of the Tehama-Colu3a Fish Facrlities. If necessary, corrective rnust be developed 
and implemented by the Bureau. 

The Bureau must enjure a program of evaiuatron of the fish bypass system at the Tehama-Colusa Fish Facilities is funded 
and ~mplernented. If atr entrainment problems are idmtified, the Bureau must develop corrective measures. The proposed 
evaluat~on program must be iubmitted for review and approval by the NMFS prior to lune 1, 1993. 

7. The Bureau must prevent entrarnment of wrnter-run chinook salmon iry and juveniles at the intakes of the existing 125 ds  
pumps at Red Bluff Drvers~on Dam. 

The Bureau's exrctinq pumping capacity of 125 cfs from the river into the.TehamaColura Canal at Red Bluff Diversion Dam 
must be screened wrth stated-the-art posil~ve-barrier screens. The fish screen design must meet NMFS' fish screening 
criteria for anadromous salmonids. Screen design and specifications shall. be submitted to NMFS' Southwest Region for 
review and approval prror to June 1, 1993. The screens must be operated and maintained by the Bureau whenever these . 
pumps are in operatron commencing October 1. 1993. 

8 .  The Bureau must prevent winter-run chinook salmon fry and juveniles from stranding within East Sand Slough of Lake Red 
Bluff during lake drawdown periods. 

The Bureau rnust develop plans for modification of the bottom Lake Red Bluff or other melhads that wi l l  prevent winterrun 
chinook salmon iry and juveniles from becoming stranded in isolated pools during lake drawdown periods. Plans must be 
submitted to NMFS for review and approval no later than June 1993. 

9. The DWR and the Bureau are authorized to take up to 196 of the estimated number of out migrating smoit winterrun 
incidental to the operation of the Delta pumping facilities at Byron and Tracy. 

During the period from October 1, through May 31, of each year, calculated estimates of winter-run chinook salmon loss 
must be performed by the Bureau and DWR on a real-time basis. The total level of incidental take at the Delta pumping 
facilities for This period must not exceed 1 percent of the estimated number of wintertun chinook salmon entering the 
Delta. NbtFS and CDFC estimate that approximately 270,000 will enter .the delta during the 1992-93 oulmigration. 
Therefore. the total combrned incidental take limit for the Delta pumping facilities covered in this biological opinion must 
not exceed an estimated loss of 2,700 juvenile winter-run chinook salmon. 

Commencing in September of 1993, NMFS will develop an estimate of the number of w i n t e r m  chinook salmon fry and 
juveniles that will enter the Delta during the following fall, winter, and spring months of each year. This estimate wi l l  be 
used to determine the incidental take limit for that year. 

NMFS expects the Bureau and the DWR to monitor the loss of juvenile winter-run chinook salmon at the Ddta facilities as 
described in the reasonable and prudent alternative and to use that information to determine whether the estimated level of 
loss is likely to exceed the allowable level. If either agency or the NMFS determines the rate of loss is wficiently high that 
the estimated loss will likely exceed authorized levels, consultation should be reinitiated to explore additional measures 
that could be ~mplemented to reduce the rate of take and ensure the.authorized level of rake is not exceeded. 

* 
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Tho California Department of Water Resources in coordination the Bureau must develop and implement a prognm of 
chinook salmon investigations designed to evaluate he  effects of the operation of h e  Suisun khnh Salinity Control 
Structure on winterm chinook salmon. The investigations must assess the diversion ate of chinook salmon jweniles intn 
the slough, predation at dre control sbucture, survival of chinook salmon juveniles during pasrage through Montezuma 

11. The Bureau and Cafifmia Department of Water Resources mwt ensure that the fish collection facilities are fully staffed for 
mitoring Incidental take and the weens fully operated whenever the Tracy and Banks pumping plan& - operation from 
Octeberl koughMoy31. 

The Bureau and h e  C a l i h i a  Department of Water.Resources shall at no time allow unrrroened water to pas5 hmugh the 
Tracy or Skinner Fish Collection FaciliUes from October 1 &row& May 31. If either fish screening facility is rot fully 
operational due lo mainlenance w equipment failure, the operation of the associated pumping plant must simultaneously be 
dismntinued until h e  screening kality reiums b full operation. 

Report to the Fish and Gme Commission 


