
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 Bay/Sacramento-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 transpac@cus. Another species, the Sacramento 
splittail Pogonichthys macrolepidom, 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 
peak 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 M - 
1993 the spawning escapement of winter-run chinook salmon past the dam has been 
estimated at 44 1, 19 1, 1,180, and 34 1. The National Marine Fisheries Service 
( W S )  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 Joaquin 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 
dec1ined.b~ 62% over the past 15 years (Meng, 1993). Young Sacramento splittail 
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 SWCB 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 
jeopardy" 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 s u r ~ ~ l i s ,  or other introduced species precludes the recovery of endangered 
species. Hence, DFG has initiated appropriate consultations on striped bass 
management activities as required by the Endangered Spies Acts to ensure our . 

management of striped bass is accomplished in a manner 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 important introduced species will only 
distract us from the pressing need to restore the Estuary's habitat values and function. 



are on 

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 and/or salinity standards to maintain estuarine fishes 
and their ecosystem is documented in WRMT-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 isohaline (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 



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

Monthly proportions of total fish entrained and salvaged at the CVP/SWP vary 
annually in response to: 1) pumping schedules, 2) flows, 3) timing of fish spawning, 
4) growth rate as it affects fish size, "salvageability" 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 
sapidissimu 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 yea. 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 19764977 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 aIl 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 
(WRINT-DFG-Exhibits 2, 3, and 8) establish that striped bass yearclass 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 1,800 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 amount 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 other factors. 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 Tn'dentrger 
trigonocephalus, threadfin shad Dorosoma peteneme, prickly sculpin Cottur 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 @WR 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 Microptew salmoi&s, and bluegill Lepomis macrochinu, were the species most 
commonly sampled, and along with western mosquito fish Gmbusia @inis, were the 
most commonly found species in the channel adjacent to the diversion. Less than 0.078 
fishlacre-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 the DFG's recenly 
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&E's Contra Costa and Pittsburg power plants where the principal loss is fish eggs 
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 
Estuary. Specifically, DFG wants to insure that adequate carryover storage is 
maintained in all affected reservoirs. High water temperatures resulting from resemoir 
drawdowns could result in substantial loss of salmon or steelhead production. DFG has 
made recommendations to the SWRCB for minimum pool volumes at Shasta, Qroville, 



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 andlor 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 propsed 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 Spirinckur thaleichshys, 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 199 1, 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 Fish at the State Water Project Fish Facilities in January 1978 
Relative to Total 1977 Fish Salvage. 

White catfish Ameiuw cams 
American shad Alosa sapidissima 
Threadfin shad D o r o s m  petenerne 
Sacramento splittail Pogonichthys mactolepidocus 
Longfin smelt Spirinchus thdeichthys 
Delta smelt Hypomesas transpac@?cus 
Yellowfin goby Acanthogobius jZmCNI= 27,478 17,844 154 
Inland silverside Menidia beryllirur 10,316 14,098 73 



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



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 - 
10 Legal-sized adults in year i = 3,801,443 + l4,182(weighted mean YOY index, R~ = 74% 

- 625,944(log,,(weighted mean loss ratei)) 

. . 9 Weighted mean YOY index, = (YOYM + 1.248(YOYJ + 0.661(Y0YL5) 
+ 0.289(YOY& + 0.158(YOYL7))15 .. 

YOY = Delta YOY + Suisun YOY + residual YOY 

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

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

Residual YOY = (ll(0.0093 + (2.70leggs))) - 60 3 = 38% 

.27 eggs = egg production (billions) = 49.27 + 88.01 (adults (rnilli~ns))~ 3 = 71 % 

9 Weighted mean loss ratei = (loss ratet, + 1.248floss m@J + 0.661(loss ratet5) 
. + O . ~ ~ ~ ( I O S S  rated + O.158(l0~~ ratet7))/5 . 

loss rate = antilogy(l~g,~(loss rate)) 

log,,(loss rate) = 4.482 + 0.00015252(mean August-March export (cfs)) R~ = 77% 
- O.OQU00594(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 first two mid- 
summer tow net surveys and mean April-July Delta outflow. The regression 
equation: abundance = 12.21 (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 1968 - 1978 YEARS 1979 -1992 

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 f ~ h  . 
facilities as percent of total annual salvage. 
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Figure 5. Relation between fall mid-water trawl index of longfin smelt abundance and 
mean December-May Delta outflow, 1967- 1993. 
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Figure 6.  Relation between annual abundance index of immature Crangon franciscorn 
and average March-May Delta outflow, 1980-1992. 
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Figure 7. Relation between annual abundance index of immature Crmgon franciscorn 
and annual April-June habitat index, 1980-1992. The habitat index represents 
the area of shoals within the 1.6-21.6 ppt salinity range. 



Appendix A 

Proyress Repon on re cove^ Effons for 
Sacramento hver  \Vinter-Run Chinook Salmon 

March. 1994 

Red Bluff Diversion Dam (RBDD) Fish Passage Long Term Solution: The C.S. Fish and 
IVildlife Senice (L'SFIVS) completed their field evaluations of the effects of RBDD on adult 
salmon upstream migration in July 1992. CSFIVS is expected to complete a final repon 
summarlzing thelr evaluations in the near future 

Due to strong opposition from the public regarding the replacement of RBDD with a 
permanent pumplns plant. the C.S. Bureau of Reclamation (Bureau) has changed their protocol in 
rind~ng a Isrig-term soiution to the fish passage problem at RBDD. They will now use a three step 
process to reach a decision. First. they \\;ill prepare a "Project Framework Document" which will 
brietly describe how the final repon \y111 be structured. This docum-ent is due in the spring of 
1993. Second, a "Project Plan" will be prepared. This repon is to be slightly longer than the 
project framework document and will have some detail about alternatives to achieve the final 
solution. Third. a "Work Plane' will be prepared which will contain extensive details about the 
preferred solution and the environmental effects. This same approach will be used for 
implementins other elements of the Central.Valley Project hprovement Act. 

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

Red Bluff Diversion Dam (RBDD) Research Pumping Facility (RPF): The Bureau has 
changed the name of the pilot pumping plant to the "Research Pumping Facility". Initially, the 
Bireau 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 
efficacy of the technology. This change will result in a de!ay of several years i.: making a decision 
on a long-term solution at RBDD. Construction of the RPF began on schedule March 1, 1994 and 
v.ill be completed by December 1994. 

In June 1993, the Bureau reinitiated consultation with the National Marhe Fisheries Service 
0 3 E S )  pursuant to Section 7 of the Federal Endansered 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 fuh screens from the 
temporary pumps used to divert rvater into the Tehama-Colusa Canal in mid-March or early .April 



1994. Removal of the screens are necessary to accommodate installing a cofferdam in the river that 
will allow consmction of the pumping facility. The February 1993 biolog~cal opinion concwning 
the long-tern operation of the Central Vailey 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, NhlFS 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, W S  has authorized the Bureau to keep gates 8 through I I in fmm March 1, 
1994 through .April 30, 1994 to accommodate cofferdam construction for the RPF. fhis will sdll 
allow free passage of chinook salmon via gates 1 though 7 which will be in the raised position. 

n - 1 

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 RBDD were raised on September 15, cven 
though the Bureau was not required to open them until November 1. The Bureau had offered to 
open the gates on September 1 but the fsheries apencies asked for the ouo week delay. The peak 
adult fdl-run chinook salmon migration occurs at the first of September and the delay in raising the 
dam gates was requested to ensure adequate passage fm these fuh past the dam. The delay was not 
expected M have a measurable effect on the earip migration of juvenih winter-run s ~ o n  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 ff 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 m be lowered on May 1. 1994 at which time aunts 
will begin for retuning adult winter-run chinook salmon passing upstream through the dam's fish 
ladder. 

Based on conditions set forth in the Y M F S  FeSrwy 1993 biolo@cal opinion to the Bureau 
for Long-term operations of the CVP, and subsequent ameadmsnts previously r e p d  hmre 
operations of WBD gates for protection of winter-nm cfiinook salmon -.,..ill be as fdlows: 

The gates of Red Bluff Diversion Dam must be raised on November 1, 1993 (but were 
raised on September 13, 1993) and remain in the raised position through at least April 
30, 1994; 

On September IS of commmcing in 1994, the gates of Red BhS Diversion 
D m  must be raised and remain in b e  raised position from September 15 through at 
least .May 14; and, 

W S  will review proposals by the Bweau for intennitteat gate closures ofui to 10 
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days one time per year on a case-b!.-sase.basis. 

The Bureau will not reinitiate consultation with. m f F S  to modify the September 15, 1994 
de3dline for raising RBDD gates (as stated in the last biannual repon). By the spring of 1995, 
when irrigation dem.ands are made, the RPF \vil! be on-line and providing water to the Tehama- 
Colusa Service .Area. 

Rod Bluff Diversions Dam 
Periods of Gates Out Operation 

Adult Run Size Estimates: Table 3. is a summary of the historic estimated run size of 
u-inter-run chinook salmon counted passing RBDD. The 1993 winter-run size &mate was 341. 

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

The 1993 return of adult spawners was composed primarily of two-year-bld (1991 broodyear) 
and four-year-old (1989 broodyear) fish with a noticeable scarcity of three-year-olds (1990 , 

broodyear). This was undoubtedly due to poor survival of the 1990 broodyear which experienced 
higher than optimal water temperatures in the upper Sacramento Rivw during the summer and fall 
of 1990. Li'ater temperature predictions for 1993 by the Bureau proved to berelatively accurate . 

and hi2h tvater temperatures were not a problem as in past years. 
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Squawfish Control at RBDD: Predation on juvenile salmon by squ;!wfish below RBDD is 
an ongoing concern. The development of a commercial fishery to aIleviate his problem is sti l l  on 
hoId while the Department of Health Services analyzes recently acquired dati. on reduced 
contamination levels. Several years ago squawfish were found to have unaccrptable levels of 
dioxin and, as a resulG there is a health advisory on copsumption of this fish. Simpson Paper 
Company routinely monitors trout and sucker tissue for dioxin and related cotlpounds and these 
analyses have shown a remarkable reduction in the contamination. Samples of squasfsh collected 
by the USFWS at RBDD in 1993 indicated a similar reduction in dioxin. The Department of 
Health Services determinations for the recent sampfes are pending. 

Teharna-CoIusa Canal Screen Evaluation: Nineteen paired groups of fall-run chinook" 
salmon and steelhead trout were released above and below the bypass facility at RBDD on the . 

Sacramento River from ,May 24 through June 25, 1993. The releases were made as pan of a pilot 
study to evaluate the effectiveness of the new fish screea's bypass system. A progress repon titled, 
Survival and condition of jrrve~rile sahonids pasing t h g h  the downraeum migrant fish 
protection facilities at Red Bluff Diversion D m  on the ,Sirctame?rto River, Spring 1993, was 
forwarded to the Bureau in Xovember 1993 and is now available for general circulation M t s  
suggest descding (loss of scales) was greater in test fuh than control fish. Results of this pilot 
study are being incorporated into a new plan of investigation which will refine methods for 
estimating survival and descaling. Use of physiological indicators of stress is also being explored. 

The Tehama-Colusa Canal was sampled with fyke nets for 6.594'houn fiom -'May 3 to 
October 13 to detect possible entrainment of juvenile salmonids behind the fish protection facility at 
the BBDD. Two salmon were captured in sampie nets. Total enuainment was estimated to be 20 
salmon based on a catch of 2 and sampling 105% of diverted flow. Fish screens were inspected by 
SCL'BA divers on two occasions. Most screen seais were found to be in good condition, howeverP 
one was reseated three times before meeting an libinch rnasimum gap criteria During two 
Magacid* treatments, May 10 and August 18 to coni;?l algal growth in tbe canal, 2 salmon and 1 
rainbow trout were obsmed. 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 law as the h t  week of June, 
1993. For the fmt time since the 1986 water year, temperature control was artairred downstream 
to Bend Bridge. The end-of-year September 1993 storage for Shasta Ressrvoir was 3.0 MU. 
Shasta Reservoir is currently holding 3.2 MAF but was predicted to have 3.1 W on Fetrnrary 15. 
I994 for purposes of water rights contracts allocations. The 1993-94 watu year is classifred as 
critical. Under this water year classification (criticai water vear with high inirial resemoir storage) 
the winter-run biological opinion requires that the Bureau operate to obtain 565; from Keswick to 
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Jelly's Ferry from April 15 through September 30, 1994 (see Appendix A): The Bureau is 
currently tvorking with >%ITS 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 

Tnnlty Resen-oir did not f i l l  during the 1992-93 water year because it has much less refill 
potential than Shasta Resenoir The diversion of Trinity Reservoir water to the Sacramento River 
was limited to allo\v Trinity storage to recoyer During low rates of Trinity diversion to the 
sacraminto River. the \r.ater 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 Resemoir to control the heat gain and the installation of two curtains in Whiskeytom 
Reservoir was complete in July 1993. In addition, the Bureau established an interpretive program 
to educate the public about the temperature conuol 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 m-o 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; 
thereby reducins the conflicts between power aad water supply operations and temperature control. 
The Bureau has reconvened the Temperature Task Force (meeting March 1, 1994) to determine the 
optimum timinz and amount of Trinity River 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 m d h g  priority under the 
CentraI i'alley Project Improvement Act. 

The preparation of a daily temperature model for the Sacramento River system is continuing 
01; the University of.California under a grant from the C S. Environmental Protection Agency 
(EP.4) and funding by Proposition 70. This model will assist in deriving more precise cold water 
budgets that can be used for real-time operatiocs. DFG is contributing to the studies focushg on 
the effects of shaded riverine habitat and agricultural drain water on water.temperature in this 
imponant juvenile rearing area. . , 

Spring Creek (1ron hfountain'Mine): 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 mnoff durins 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-per-minute (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 metala 
were large, they were tMed with proportionately large flood release. There 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 ham the more tolerant adult life 
stages of winter-fun that were present at the time. 

Under the EPA Superfirnd 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 River. 

1 

DFG secured a $1 00,000 Federal grant to characterize the iisks from chemicd stdiments in 
Keswick reservoir as a result of Iron Mountain Mine discharge. Preliminary results show that the 
quantity of contaminated sediments is enormous, approximately IS feet deep. The sediments 
contained contaminant levels quai to designation of hazardous waste levefs and are, therefore, 
highly toxic. The risk to the river depends on mobiiition of this hazardous materid 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 gravel 
restoration project in the upper Sacramento River. Natural gravel reemitmeat 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 s e l a  as gavel 
restoration sites. Substrate at these areas were mapped to obtain detailed pre-restoration baseline 
maps. Spawning-sized graveIs were added to the river at each site. Graveis were either dmped 
over the bank making it available to be disbursed by hi& flows, or graded under the low-flow 
water &ace elevation. In either case, the intention was to allow high water flows to natudy  
distribute the gravel throughout the upper Sacramento River creating additional. and improving 
existing, spaminp habitat. In 1992, a placerneat site just downstream of Keswick Dam was 
hcluded in the study. Previous sunteys tzd shown gravel at this site, dumped by the Departazent 
ia 1989, had moved little prior to 1992. 

During 1993, substrate surveys were conducted from the hderson-Cottonwood higation 
District Diversion (ACID) Dam upstream to Keswick Dam. Additional surveys were conducted at 
Market Street Bridge, Redding Riffle, and Shea Levee sites. Surveys were conducted using 
SCUBA t ~ h i q u a  to document gravel movement. 

Above average precipitation and warm weather combined in March, leading to high flow 
releases of over 50,000 ft)/s from Shasta and Keswick Dams These releases were the highest flows 
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occurring since gravel placement and well above mean monthly Rows since 1964. Significant 
movement of yravel resulted at all sites. Roughly 30,000 yd3 of spawninpsized gravel stockpiled at 
Keswick and Salt Creek (1 mile downstream of Kcswick) sites literally disappeared into the turbid 
flows with 2 or 3 days of continued high releases. Tobiasson and Shea sites, 1 1  and 12 miles 
downstream of Keswick, also had visible quantities of gavel 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 
part~cularly tmponant for winter-run chinook salmon spawning and incubadon as favorable water 
temperatures can be maintamed in this reach of the river. However. at the current low spawner 
escapement estimates, it is very unlikely that habitat (spawning gravel) is limiting winter-nrn 

I chinook salmon' Preliminac analysis indicates gravels in the uppermost sites, Keswick and Salt 1 

Creek. disbursed downstream over a mile, crearins excellent spawning habitat in areas which were . ! , 
previously marginal. L'SFWS is currentIy analyzing this data and will release a final report by May 
1994. 

I 
I I 

.Anderson-cottonwood Irrigation District (ACID): .hnrial *installation of flashboards at ' 
.4CIDYs dam on the Sacramento River was complete by April 1993. DFG provided the ACID 
engineerlmanager with an elevation survey of the dam and all the water control adjustment points in I 

the system to assist in developing a codispation of flashboards that would require less adjustment I 

during the imgation season. By use of the sumey and hydraulic engineering principles the dam I 
- ~ v a s  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 flkhboards. Keswick Dam releases were fluctuated causing 
srranding 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 deveioped at the dam when the Bureau anticipated 
flood releases of up to 20,000 cfs at Shasta Dam. Ths  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 tober ,  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 Bomeyview Pump screen installation survived the flood flows in the hver. This 
demonstrates the suitability of this type of installatiun for small pump diversions along the river. 

Glenn-Colusa Irrigation DisMct (GCID): In 1991, GCID brought suit against DFG in 
Superior Court h mponse 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 M S .  The federal court miins 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 scrern design. 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 I other legal avenues. , 

. . 

GCID's resuiting 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 federally listed winter-run cbhook salmon into their diversion. This failure to 
prevent entrainment, in turn, resulted in fedeni legal action by ? r W S  against GCID. 

. .  

During the spring of 1993. DFG discussed possible settlement t ~ n r  with GCID. Afta failure 
to reach sdemenc the w e  went to trial in June 1993. M e r  two weeks of testimony, the ju@e 
ruled that, as a m a w  of law, the State war not responsible for replacing the KID tirh screen but 
was only responsible for routine maintenance of the screen pursuant to the 1968 colmact b m m n  
the Deparmcqt and GCID. 

A federal Joint Stipulation of Parties war reamed between GCID and NMFS in July 1993, 
superseding the April 1992 amended stipulation. The stipulation sets forth terms and conditions for 
operation of KID'$ Hamilton City water diversion facility while development of long-tam 
ansenration measures proceed. The stipulation shall remain in effect until GCID's operatioa of 
their Hamilton City facility is covered by either an ESA Section 7 Biological Opinion and 
incidental take statement or a Section 10 permit. - 

GCID completed installation of an interim flat-piate screen across the existing trashrack m u w e  
during September 1993. The scheduled hydraulic and biological evalwtiorrs were limited duc to 
the deiay in completion of the herim screen, and are being proposed for continuation durhg the 
spring of 1994. Pumping operations were limited m the court imposed velocity criteria of 0.33 fcet 
per second for the periad of August through November of 1993. 

GCID has made a request to the Corps of Engireers that their dredge p d t  be extended for 
additional year and that two key provisions be relaxed. The District is proposing that the 
requiremeat for reduced pumping during the release of Coleman National Fish Hatchcry fall 

-- 
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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 ( E M I S )  has 
been delayed and is not anticipated for completion until April 1995. The Bureau has assumed the 
designation of Federal Lead .L\_~ency and is now actively participating in the preparation of the 
E M I S .  and will be responsible for administering federal funding for the long-term solution under 
the Central Valley Project Improvement Act. 

Promulgation of Bay-Delta FVater Quality Standards: EPA has promulgated drah water 
quality standards for the San Francisco Bay'Sacramento-San Joaquin Delta. EPA is consulating 
with I\r%IFS pursuant to the ESX regarding potential effects of the water quality standards on the 
Sacramento win ter-run chinook salmon. h 3 E S  has requested additional infoxmation as to the 
effect such standards would have on the ability of DWR and the Bureau to comply with terms and i 

conditions of the Federal biological opinion for the State and Federal water projects which was 
issued by h%ES in February 1993. Joint, formal public hearing 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 d d b g  fonnal I 

I I 

witten comments to the EPX on the standards. 1 

\Tinter-run Chinook Salmon Outmigration Monitoring Program: In April 1992 an ad hot 
"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 signed by representatives of the Depanment, Department of Water Resources 
(DIS'R), Bureau. USFWS, and hhFS and distributed to each agency on October 30, 1992. 

Concurrently, an ad hoc "Winter-run Monitorins 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 h 3 G S  required the Bureau and DWR to continue and expand a program of 
monitoring downstream migating winter-run chinook salmon in cooperation with NMFS, DFG, and 
L'SFWS. Assistance by the Bureau and DWR was to include, but not be limited to, the provision f 

I 
of funds for this program. This group joined with the members of the "Delta Salvage aud CCF 
Predation Working Group" in May 1992 and has been meeting regularly since then. This group is 
now known as the "Winter-nm 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 unknown. 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 elemeats include: 

USFWS monitoring on the upper Sacramento Kiver: 

DFG monitoring at GCID: 

* USFWS monitorin,g of the lower Sacramento River and Delta; 

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

Bureau fish savage operations at the Tracy Fish Facilities. 

In addition, the group has been involved in issues such as predation and predatod studies in CCF, 
the USFWS winter-mn release from Coleman Xational Fish Hatchery, USFWS chinook salmon 
mark and release studies throughout the system. and all other issues with the potential to affecf . 
juvenile chinook salmon in the lower Sacramento River and Delta. 

A report on the lm-I993 monitoring results and recommendations for 1993-1994 was f b W d  
in September, 1993 and is available upon request 

Winter-Run Chinook Salmon Propagation Program at Colemm National Fish Eatchery: 
Spawning of adult winter-nur chinook salmon captured by the USFWS's Coleman National Fish 
Hatchery (CYFH) was concluded in late July 1993. A total of 2.1: adults were captured at the 
Keswick (18) and RBDD (6) fsh traps, during the 1993 trapping period. Four of the adults 
ca~tuhed at K&ck were reamed to the river so as not to exceed the 20-fish limit d i d  by 
M S  in the USWS Section 10 permit. Two f sh  retained --:ere later ideatifid as 'spring-nm, . 
dropping the actual number of winter-run captured to 18 Age composition of The 18 adults 
retained, determined by scale pattern audysis, was 17% age-:. 33% age-3, and 50% age-4. The 
inability to sex adults early in the season resuIted 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 s u d y  
spawned. One female and 3 males died prior to maturation: one other female produced no progeny 
after an unsuccessfbl attempt to fertilize eggs with cryopreserved semen. 

Winter-run chinook salmon progeny resulting from the 1993 spawning incubation aud rearing 
operations were released in January 1994. Spawning and incubation operaoions in 1993 resuIted in 
the production of 30,503 eyed eggs from a total collection of 47.157 green eggs. Ahet 
approximately a four month rearing period, 19,745 juveniles in 13 sub-lots -remained and were 
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adipose fin-clipped and coded-wire tagged. Each sub-lot received a unique tag code to allow future 
differentiation by family goup. .4lso. 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 8 1.2 mm 

Recapture of marked juveniles will allow assessments of outmigration timing and potentially 
identify critical rearins areas. >larked juveniles recovered at pumping facilities and diversions will 
also assist in estimation of "take" at these sites. Within four days of the January 27,1994 release, 

.,some juveniles had emigrated approximately 100 miles from the release location. The cooperative-- 
juvenile outrnisration 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 Fisk Hatchery Operations on Winter-run 
Chinook Salmon to ensure actions authorized, funded, or carried out by CNFH and its cooperators . 
(University of California at Davis' Bodega Marine Lab (BML), and California Academy of 
Science's Steinhart Aquarium) do not jeopardize the continued existence of winter-run chinook 
salmon. The Biological Assessment was finalized and submitred to NMFS in October 1993. After 
completion of the Biological Assessment, initiation of Section 7 Consultation betwe& USFWS and 
hMFS, and the completion of a draft bidogical opinion by M l F S ,  it was determhed 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 pennit 
modification request was forwarded 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 all 
ChTH operations. 

Experimental Captive Broodstock Program: The Winter-run Captive Broodstock Program 
WRCBP) 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, hWS, USFWS, University of California at Davis 
and BML. Steinhart Aquarium, Pacific Coast Federation of Fishermen's Association, Tyee Club, 
Golden Gate Fishermen's .Association, D m  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 this progam Bnd has provided a total of $476,291 in funding since the program 
began. We are currently managins three contracts, two with BML and one with Steinhart 
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Aquarium, that cover costs associated with equipment purchase and maintenance, materials, and 
staff salaries. 

The Winter-run 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 (19941998). The Act was introduced by Congresswoman Nancy Pdosi, 
and several other California Representatives @hutburg Miller, and Fazio). It requires that at least 
20 percent of frrnds necessary to run the program come from non-Federal sources. The WRCBP 
committee has requested Senators Feiastein and Boxer to sponsor a similarly worded bill in the 
Senate. 

The 1991 broodyear are being reared in seawater at both BAML and Steinhart Aquarium. BML 
has a total of 349 winter-run, and a total of 77 winter-run are being reared at Steinhart Aquarium 
A total of 971 winter-run of the 1992 broodyear were transferred from W H  to BML on February 
17 and 19, 1993. There are now 5 13 winter-run chinook fiom the 1992 broodyear at BML. 
Steinhart Aquarium is completing the construction of faciIides to house 1992 and 1993 broodstock. 

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

USFWS Egg Incubation Tempenrture Tolerance Study: No tempemure toIerance studies 
' 

were conducted by the USFWS in 1993. Analysis of previous data is expected to be camplcted 
A. 

- 
prior to the continuation of 'this multi-year research effort. 

Modify the KeMek Fish Trap and Stilling Basin to Prevent Mortality to Winter-Ran 
Chinook Salmon: The s t i w  basin acts chs a trap to adult fish 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 basii to the fsh ladder, was conducted by the Bureau in 1993. Results of the 
test indicate the fyke weir does not-resolve the entrapment problem. Although the fyke wek was 
desiped for one-way passage (i.e. from the basic into the ladder), testing  demons^ passage 
from both direai~ns was possible. The Bureau is currently proceeding with design specifid- 
for a channel from the basin directiy to the river. Consmaion of this channel would avoid the 
undesirable connection to the ladder. 

P UC- 
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Clifton Court Forebay (CCF) Predation/Predstor Study: During late November and early 
December 1993 DFG's Bay-Del ta Divlsion conducted another in a series of experiments 
designed to measure pre-screen losses of chinook salmon entrained at the SWP export facilities. 
Ar with the December 1992 experiment (reported in the last biannual, report), the objective of 
the faU 1993 experiment was to examine the survival 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-sc~en losses 
experienced by winter-run chinook. h with the fall 1992 experiment, hatchery-reared late-fall- 
run chinook salmon 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 obsemed survival rate was very low, on the order of 1-2 percent. This 
compares with swival  rates during the fall 1992 experiment of about 25 percent. Factors 
affecting the outcome include; (1) water temperatures, (2) expon pumping. (3) predator 
abundance, and (4) predator behavior which varies depending on temperanares 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 recaptures 
were made of striped bass that were marked in November 1993. 'Ihe 1993 experiment .was . 
conducted earlier than in lm because of c01lcem that the occurrence of wild winter-run 
chinook in the northern Delra or at the export facilities would prevent the SWP h m  expo- 
at the high levels (> 6000 cfs) desired for the experiment. 

Quarterly estimates of the CCF striped bass abundance are conducted by Bay-Delta &Id 
staff to monitor changes in abundance and age composition. Four studies were plarmd for 
1993, however, only three were conducted and only two resulted in est_imates of saipgd bass 
abu9dance. In Feb- an estimated 156,667 striped bass were in CCT; and in May an 
estimated 199,100 striped bass were present. The August study was cancelled and the 
November study was conducted but no recaptures of marked suiped bass occurred, therefore. 
no estimate was possible. An abundance study began in late-February 1994, howrvn, adeqcate 
oum5ers of striped bass were not available and. therefore, a viable population abundance 
estimate was not possible. The next a b u d a w  study is scheduled for May, but may be done 
sooner. if possible. 

Preliminary planning is underway for an experimental, large-sde CCC predator removal 
effort in the fall and winter of 1994-95. The purposes of this effon are to reduce winter-run 
chinook pre-screen entrainment losses at the SWP in 1994-95 and to assess the eeffiac of 
predator removd. It has not yet been decided by DFG whether or not this experimental 
removal will be conducted. At a workshop held in August, 1993, striped bass angler groups 
expressed their opposition to the program on the grounds that sub-adult and adult striped b U  
may be killed during removal and that any reduction in direct losses achieved by the remod 
will' directly result in greater export pumping raw and, therefore, offsetting negative effectp 
elsewhere in the Estuary. Concerns have also been expressed about where the removed 
predators will be returned to the Esmary. It appears Iikely that some form of emuopmf~~tal 
documentation will have to be prepared for the project so tbar all the hues can be addresstd 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 
I 
! 

benefits and affects of an acoustic barrier designed to discourage emigrating sal~lon smolts from 
I 

I 

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 inconclusive 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) fa11 barrier operations combined with telemeuic tracking of immigrating adult fall-nu 
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 31 IESP elements adult winter-run chinook salmon appear to be s ign i f i t ly  
vulnerable to capture in two of the elements and in both cases captured adult salmon . be 

Report lo the Fish and Game Commrssion 



M U ' P R O G E S  REPORT: R r ' - R C W  CMNOOK SALWN 

relwed alive. Juvenile winter-run chinook sdmoa 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 srs 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 FlsB CoUection Facilfty and John E. 
SMnner Delta Flsh Protedive Facility for the 1922-93 and 1993-94 Juvenile Emigration 
Seasons: The 1992-93 fiaaI estimates of salvage and loss at the SWP were 41 1 sawed and 
1,797 lost. At the CVP they were 180 salvaged and 1 12 lost. This was a combined total loss 
estimate of 1,909. The Febnrary, 1993 biological opinion authorized a total combined 
incidental take limit of 2,700 winter-run chinook salmon from the 1992-93 season. 

The incidental take statement of the biologicai opinion was updated by NMFS in October. 
1993. It a~thorized a total "cake" of 905 juvede winter-mn at the CVP and SWP Delta export 
facilities during the 1993-94 emigration season. 'Take' is based on sampling of salvaged fish. 
The numbers of fish observed during salvage sampling is frtst expanded to account for p e r i d  
when sampling is not occuring. "Take" is then calculated from expanded salvage by 
accounting for pre-salvage loss frrctors such as screen efficiency and pre-screen losses. wl~ter- 
run chinook salmon are classified as such by using length criteria developed by DFG biologists. 

The first winter-run sized chinook salmon was observed this season on December 25, 1993 
at the SWP. The' first .to be obswed ar the CVP arrived on December 3 1, 1993.. At the time 
this report was being prepared 11 winter-run sized salmon had been obsemed at the two 
facilities yielding an estimated "take" of' 149. The peak occurrences of winter-run at the 
facilities is expected 'in March. -. 

Ce Valley Project (CVP) and State Water Project (SWP): On February 26, 1991, 
W S  requested the Bureau to formally consult with them pursuant to section 7 of ESA to 
determine whether its operation of the CeneraI Valley Project (CVP) jeopardizes the continued 
existence ~f :ke threatened Sacramento River winter-run chinook salmon. Due to the 
complexity of the consultation, the Bureau and NMFS agreed .to consult separately on 1992 
project operadons while pursuiug completiot of a "long-termR consultation which would address 
future operaom under a full range of potentthl hydrologic and storage conditions. 

W S  issued a biological opinion and incidental take statement for 1992 aptrations on 
February 14, 1992. The opinion colicluded that the Bureau's proposed operation of the C\IP in 
1992 was likely to jeopardize the continued existence of the Sacramento River winter-mn 
chinook salmon and offered a reasonable and prudent alternative to avoid jeopardy. On 
February 12, 1993, NMFS baed 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 saImon. 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 taking 

-- 
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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 juvenrles. NMFS estimated that 

I 
270,000 winter-run would enter the Delta, therefore, the Bureau and DWR were authorized to 1 
take up to 2,700 winter-run at the CVP and SWP Delta pumping facilities from October 1, 1992 

I 

through May 3 1, 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 CI'P and SLVP 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 speciesw 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), arrd continuing threats to the population. 

San 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 EPA published a draft EIS for a new ocean d h p d  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 guideW 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' &edged 
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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Central Valley ProJect Improvement An; PubIic Law 102-575, Title 34: On October 30, 
1992. the President signed into law the Reclamation Projects Authorizat~on and Adjument Act 
of 1992 (Public Law 102-575). including Title XXXTV, the Central Valley Project Improvement 
Act (Act). This significant IcgisIation amends the authorization of the Department of Interior's 
California Cenaal Valley Project (CVP) to include fuh and wildlife protection, restoration, and 
mitigation as project purposes having equal priority with irrigation and domestic use arrd ftsb 
and wildlife enhancement as a purpose equai to power generation. The Act ideariAes a number 
of specific measures to meet these new purposes and sets a broad goal of susra;ninn nawal 
populations of anadromous fishes produced in Central Valley rivers a d  smams at double their 
recent average levels. The Act also directs the Sexretary of the Interior to operate the CVP 
consistent with these purposes, to meet the Federal trust responsibilith m protect the fishery 
resources of affected federally recognized Indian tribes. and to meet all requirements of Federal 
and California law. 

The Act requires that 800,000 acre-feet of w a r  fram CVP yield be dedicated and maaged 
for the primary purpose of impiementing the fish, wildlife, and habitat restoration purposes and 
measures h the Act; to assist the State of Califorah in iu efforts to protect the waters of the 
San Francisco BayfSacramento-San Joaquin Delta Estuary; and to help to meet such obligations 
as may be legally imposed upon the CVP under state or federal law following the date of 
enactment of the Act including but not limited to additional obligations under the federal 
E w e r e d  Species Act. 

Fish and wildlife restoration activities specified in the Act which will have a direct 
consequence and benefit to Sacramenm winter-run chinook salmon include: 

* dmloping and implementing a program to mitigate for fuhery imp* asocjated with 
operations of the Tracy Pumping Piaut, develop and impiement a program to mitigate for 
fishery impacts resulting from operations of the Contra Costa Canal Pumping P h t  No. 
I ,  install and operate a structural teapenwe control device at Shasta Dam: 

@ modify etrP operations as needed to control water temperatures in :ire upper S-to 
River, meet flow standards and objectives and diversion limits set fonh in all laws and 
judicial decisions: 

@ develop and implement a program to eliminate losses of anadromous fish due to flow 
fluctuations caused by thc operation of any CVP storage or regregdating faEility; 

@ develop and implement measures to minimize fish passage problems for adult and 
juvenile anadromous frsh at the Rea Bluff Diversion Dam: 

* rehabilitate and expand the Coleman National Fish Hatchery; 

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

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

develop and implement a program to resolve fishery passage problems at the Anderson- \ 

Cottonwood Irrigation District Diversion Dam as well as upstream stranding prdblems ! 

related to operations: 

@ re-evaluate existing operational criteria in order to maintain minimum carryover storage 
at Sacramento and Trlnity kver resenoirs to protect and restore the anadrornous f s h  of 
the Sacramento and Trinity rivers; and, 

1 

e 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 hadromous Fish ~estoratiori 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 
1993. Although progress on thedraft recovery plan has been slow, the team-has recently made 
s~gnificant 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 
c~tions 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 

I) 
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WMFS 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 
fonvard the plan to its office in Washington. D.C. The Washington office will have 
responsibility to distribute the plan for public comment. 

C r M d  Habitat Designation: ?%e f d  rule to designate critical habitat for the Sacramento 
winter-rwn chinook salmon was published June 16, 1993 (Federal Regiatcr, 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 w e s m d  
margin of tbe SacramentoSan Joaquin Delta: all waters from Chipps Island westward to 
Carquinez Bridge, including Honker Bay, Griuly Bay, Suisun Bay, and Carquinez Strait: all 
waters of Sag Pablo Bay westward of the Carquinez Bridge; and: all waters of San Francisco 
Bay (north of the San Francisco/Oakland Bay Rridge) ffom San Pablo Bay to the Golden Gate 
Bridge. 
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a, For reductton of Kesw~ck Dam releases down to a level of 6,000 ds, flows must not be demased more thrn 15 pa- 
cent each night. Flows must not be decreased more than 2.5 percent in a onehour period. 

b) For reduction o l  Keswick Dam releases to levels between 5.999 d s  and 4,060 cfs, flom must not be decreased by 
more than 200 ds each night Flows must not be decreased more than 100 dr in o onehorrr pevid. 

a) Not in excess of 36'F at Bend Bridge from April 13 through September 30, d not in excess of 60°F at Bend 
Bridge from October 1 through October 31 for operatioral environments W-HI, W-HM, W-LM, W-LO. A-HI. A-HPA 

m. 

A-LU, A-LO, and D-HI. 

bi Not in excess of 36'F at Bend Bridge from April 15 dvwrqh August 31, not in excess of %OF at JdVs F m  from 
September 1 through September 30, and not In excess of 60°F at Jelly's Ferry from Octokr 1 duough October 31 
for operat~onal environment 0-HM. 

b e  first announcement of water delivery d l m l i m s  for 

a) The gates of Red Bluff Diversion Dam must remain In the n~sed position bough at least April 30, 1993. 

b) The gates of Red Bluff Diversion Dam must be raise on November 1. 1993 and remain In he  r a i d  podtion 
through at least April 30, 1994. 

c; On September 15 of each year commenclnq in 1994. the gates of Red Bluff Oiversh Dam must ba raised and 
remain In the r a ~ d  porttlon horn September 15 through at least May 14. 

p- -- 
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Mme monitoring is conducted 

fhe Bureau mrnt develop a raaldrne mitoring progmm ir#lubig sampling locations, sampling aquipmmf nnrpltng 
f r ~ e n c y  and he fisheries criteria for gate doffPa and @gs. The Bureau must ensure rhol cmtbw~~ ml-tlm 
monitoring is conducted upstream of the CIort aurolei gates betwen October I nnd 31 of aach y w  
commencing in 1993 to serve as a basis for opaah of the Oel& Gess Olannel gat-. Additbal mosli(orin8 murt be 
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4. Improve ~ m p l t n g  rnd analbtbcal methdolcgy ior cstrmarlng total wlnterrun chinook salmon salvage numbers at Delta F i h  
C3llect1on Fscilittes. Reblsed sampl~nq merhodologv and salvage est~mattonr should be designed for small sample sizes 
wht* mav not be narmallv dirrrrbuted. 

5. C:ntlnue lo refine and tmprovc [he upper Sacramento Rtver predlcuve temperature model with the objective of developing 
a darlv pr4ic:lve model. 

6. Provide funding to the U S n V S  to fully evaluate the newly installed Red Bluff Diversion Dam downsbeam migrant fish 
protection facilities under the full.ranqe of operating conditions. 
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1. Condrms Pnd apad tmperabm mitaring in he upper Slcnmmto Rlvar. Tha Butuu must utlliza an urmmatk 
tempmbrn d t n g  device br Um kcnrnenco bar I Jdys F a y  (river mile 266) to monitw temperature codition, md 
complium nid, he reuorrPMe and pudrnt r l t a w h  

l%e Bureau r r m ~ r  drue a mkime flow moni?orisg davb  at !he weir bekm the L m  to provide an acaate mewremat 
d Spring Creek Deb& Dam ourRow. The dbke  must be in opeation as man u pdbie.  

The Bweau muot ufillte analytical ins8urnentr QpjMe of detecting c o p ~ a  and zinc at contenm?ions to hat oprdAd 
by Ihe Sacximento Rlva Ldn Plan. The analytkd memodology hall be emsirten1 wik the US. Enviranmd PmtecHan 
Agency quality arms tnd d i r ~  control guidelimra - 
The B u r h a u r n r a t ~ b w ~ h g  k p e n c y o f c o p p r u a i z i n c c o n c e n ~  l n ~ e d a m o u ~ a t t h e b w ~ ~  
the Sacramerim River below Kemtd< Dam and immadiabdy foihing an Nior  storm wantP, or when molWons 
at the upbeam treatment facilities cause meal arncenb;ltiom to d-e. Water quality &ta must be pavided to NMFS m 
aceordance with Ihs repartins schedule oudined in w n  Md condition No. 13. 

During the dy wason. the &ncw must utilize rhe raults d l a  d 8 m e  flow moni(oring device and ~nalytlal tat, 
outlined above to &a m d  concanbltiom in me Sacramento River to levels as bw as he Spring Creek Daxir Dam 
evacuation period will allow. At lhir time, ?he Bmau must hqet dw matdl cmumtmiltion lev& speciffed by h e  
Sacramento River b i n  ?!an. An aceviion to ~r mcuure wouid be required W i  amndy critical warn y c ~ n  when 
KePwiJr Darn teleaw .re 00 :ow under this sckdule EJ accornmdate full e v a ~ t i a n  of Spring Om& Debris Dam. 
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Rtporr to 111e ~ i s h '  a d  Game Conrmisrion 

areas along upper Srcramento Rtver between rtreamtlom of 4.000 and 3.250 cfs. 

6. The 9urt.a~ mud develop and tmplement a proqram to cvaluale potenllal adverse effects on luventle salmon associated with 
alr enrratnment In the fi,h bvp~> i  wstem of the Tehrmalolula Ftrh Factlittes. I f  necessary, conectlve murt be dweloped 
and ~mplemented by the Bureau. 

The Bureau murt emure a proyram of evaiuatton of the tijh bvparr rvstem at the Teham-Colusa Fish Facilities is Wed 
and implemented. If atr entrainment problems are tdenttfied. the Bureau must develop corrective measures. The proposed 
evaluat~on proyram mual be 9ubmllted lor review w d  approial bv the NMFS pnor to lune 1, 1993. 

7. The Bureau must proven! ertlralnment o i  wrnter-run chinook salmon hy and juveniles at the intakes of the existing 125 d s  
pumps at R d  Bluff Otvers~on Dam. 

The Bureau's extstinq pumping capacity o i  125 d5 from the river into h e  TehamaColusa Canal at Red Bluff Diversion Dam 
must be screened with stateaf-theart po,i!tve-barrier ween,. The fih ween design must meet NMFS' fish screening 
criteria for anadromws salmonids. Screen design and rpectfications ha l l  be submitted b NMR'.Smhwest Region for 
rwtew and approval p ~ o r  to lune 1, 1993. The screens mujt be operated and maintained by the Bureau whenever  the^ . 
pumps are in operatton commencing October 1, 1993. 

8. The Bureau must prwent winter-run chtnook salmon fry and jweniles from stranding within Eat Sand Slough of Lake Red 
Bluff durtng lake drawdown pericds. 

The Bureau murt develop plans for modification of the bonom Lake Red Bluff or other methods hat will prevent  winter-^ 
chtnoak ~ l m o n  iry and juveniles from becoming stranded in isolated pools during lake drawdown periods. Planr must be 
submined to N M F S  for review and approval no later than lune 1993. 

9. The DWR and the Bureau are authorized to lake up to 1 % of the estimated number of out migrating -It winternsn 
incidental to the operation of h e  Delta pumping facilities at Byron and Tracy. .. 
During the perrod from October 1, through May 31, of each'yw, calculated estimates of winter-run chinook ~ilhmn !OSS 

must be periormed by h e  Bureau and DWR on a real4me basis. The tobl level of incidental take at h e  Delta pumping 
facilities for this period must not exceed 1 percent of the estimated number of winterrun chinook salmon entering the 
Delta. h \ t F j  and CDFC estimate that approximately 270,000 will enter the delta during the 1992-93 outmignbn. 
Therefore, the total combined incidental take limit for the Delta pumping facilities covered in this biological opinion W t  
not exceed an ejtrmated loss of 2.7W juvenile winter-nm chtnook salmon. 

Commencing in September of 1993, NMFS will develop an estimate of the number of w in te rm chinook salmon hy and 
juveniles that will enter the Delta during h e  following tall, winter, and sprlng monk d of myear. This =ti& will 
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 at Ehe.Della, hcititim ap 
described In the rearonable and prudent alternative and b use that information to determine whether the estimated fwd 01 
loss is likely to exceed h e  allowable level. If either agency or the NMFS determiner the rate of kws is d c i ~ d y  high tht 
the estimated lor5 will likely exceed authorized levels, conrultauon should be re-initiated to explore additiunal 
hat could be tm~lemented to reduce the rate of take and ensure the auhorized level of take is not exceeded. * 
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salmon invatigatfom must be designed to address the divemica mtr of iuveniln inlo the slough, predation at tho coneol 
smKhrrz survival durfng passage hrough Monterum Slough a d  parsaga of upstream migrant adults at the control 

The Callfomia Oeputmrnl or Water Resources In coordination the Bureau must develop Md implement a progmm of 
chinook nlm invesrigatims deigned to evaluate the effeas of thooptration of (he Suiwn MPoh Salinity Control 

lo NMFS for review and approval prior tu L, 1, 1993. Investigations shall be initiated during che spring of 

The Bureau and Ihe California Department of Water.Rewurces. ohall at no time allow u n w ~ e d  water b pur &mu& dw 
Tracy w Skinner Fish Collection Facilities from October 1 fhu& May 31. If either fish screening kdlity Is not fully 
opaationrl due to maintenance or equipment failure, h e  opmtim of he arrociz~ed pumping plant must rlrnulfPneouSly be 
discontinued until h e  screening kdlity reawns to LII opention. 

The Bureau and the Caiilomia Depa~ment of Water I(- are mqutred also to mm the fish tollecaion ladlities are 
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