vulnerable to predation during the closure period.

4. American River

Average monthly releases from Folsom Dam for all water year types generally decrease due to
the future LOD. Demand for water is predicted to increase by 310 TAF by the year 2020.
Proposed operations result in detrimental effects to the steelhead population from flow
fluctuations during spawning that dewater 5 to 15 percent of the redds, decreased flows that
provide minimal habitat availability and suitability associated with unsuitable (i.e., low
elevation) habitat, decreased spawning success due to redd superimposition, and higher over-
summer water temperatures resulting in predation and reduced fitness of juvenile steelhead .

5. Stanislaus River

NOAA Fisheries anticipates that steelhead numbers will continue to decline due to reduced
suitability of instream habitat caused by operations that target flows less than 200 cfs below
Goodwin Dam during the summer and early fall. Presently, operational plans do not include
minimum base flows for the Stanislaus River. These proposed low flows limit and isolate the
available habitat for refugia and may result in elevated water temperatures and stranding of
Juveniles in unsuitable habitat (NOAA Fisheries 1996).

6. Feather River

Year-round flows of 600 cfs in the Low Flow Channel of the Feather River will continue to
maintain approximately five miles of habitat with preferred water temperatures for holding,
spawning, and rearing spring-run Chinook salmon and steelhead. The Low Flow Channel is
utilized by approximately 70 percent of the spawning populations of Chinook salmon and
steelhead in the Feather River. Although preferred water temperatures within this five mile
reach are met at a year round flow of 600 cfs, rearing habitat suitability for fry and juveniles is
limited; especially for steelhead because only three riffle complexes are known to support
summer rearing. Habitat suitability indices generally indicate that rearing habitat for both
species reaches maximum suitability at flows of 1,000 cfs in the Low Flow Channel.

Flow fluctuations for flood control or dam safety inspections are expected to result in fry and
juvenile spring-run Chinook salmon and steelhead being stranded in both the High-flow Channel
and Low-flow Channel. These fluctuations are expected to occur on average every year and
more frequently as the facility ages.

6. Freeport Regional Water Project

The FRWP diversion is located downstream of most other diversions and downstream of critical
spawning and rearing areas. CVP water released to meet FRWP contract amounts will remain in
the Sacramento or American River longer thus providing some habitat value to listed salmonids
through increased releases during drought years. Since the screened diversion point is in the
tidally influenced region of the lower Sacramento River it is unlikely that any reduction in water
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level attributable to diversion at the facility can be discerned. Overall, the FRWP is not
anticipated to have an adverse effect on Central Valley salmonids.

7. Early Consultation

In some instances, early consultation components will increase Project impacts to listed Central
Valley salmonids over formal consultation impacts. This effect would be greatest in the
Sacramento River where, under early consultation, Shasta carryover storage is reduced by more
than 200 TAF in most water year types causing higher water temperatures. The probability that
less than 1.9 MAF will be available in carryover storage increases in dry years by 5 percent
under 2020 LOD (CALSIM Studies 4 and 5). Frequency of water temperatures exceeding 56 °F
at Ball’s Ferry in all years would increase by 22 percent compared to 15 percent under formal
consultation. Since most of these exceedances occur in September and October it is more likely
that the individual reproductive success of some spring-run Chinook salmon will be reduced or
impaired in the mainstem Sacramento River. Egg and fry mortality will increase more under
early consultation as storage is reduced and temperature control decreases. Predicted average
mortality is 9 percent for winter-run Chinook salmon, 25 percent for spring-run Chinook salmon,
and 2 percent for steelhead (i.e., using late-fall run Chinook salmon as a surrogate for steelhead).

On the American River, early consultation effects are expected to be greater than under formal
consultation due to reduced habitat availability, increased redd superimposition, increased flow
fluctuations, increased stranding and isolation and decreased habitat suitability from thermal
stress and predation for over summering juvenile steelhead. Conversely, in the South Delta the
construction and operation of permanent barriers will likely increase the survival of steelhead
smolts originating from the Stanislaus River and other San Joaquin River tributaries.

B. Sacramento-San Joaquin Delta Operations (downstream)

In the Delta, many direct and indirect impacts of Project operations occur as a result of increased
entrainment of salmonids into the Delta via the DCC and Georgiana Slough, and through
changes in hydrology within the Delta due to pumping operations. Direct entrainment of
juvenile Chinook salmon and steelhead will occur at the CVP/SWP export facilities and at the
unscreened Rock Slough Diversion. The Project creates several adverse conditions for listed
Central Valley salmonids in the Sacramento-San Joaquin Delta that result in mortality of
Juveniles. Sublethal responses also occur as juveniles are delayed or diverted in their migrations
due to flow levels or facility operations and are exposed to water quality conditions (e.g
pollutant loads) that decrease their physiological condition. However, NOAA Fisheries cannot
quantify the extent or consequence of these responses.

1. Delta Cross Channel

The primary avenues through which juvenile salmonids emigrating down the Sacramento River

enter the interior Delta, and hence become vulnerable to entrainment by the export facilities and
other adverse effects described below, are the DCC and Georgiana Slough. Therefore, operation
of the DCC gates affects the survival of some juvenile salmonids emi grating from the

186



Sacramento River basin towards the ocean.

Newman and Rice (1997) found lower survival rates for salmon releases on the Sacramento
River associated with the DCC gates being open. Using paired releases, Newman (2000) found
that the DCC gates being held open had a negative effect on smolts migrating through the Delta
and was confirmed using Bayesian and GLM modeling. Recent radio-tracking results (Vogel
2003) indicated when the DCC gates are closed, juvenile salmon movement into Georgiana
Slough (i.e., next opening downstream into the interior Delta) was unexpectedly high. Homn and
Blake (2004) found that juvenile Chinook salmon were exposed to entrainment into the Ceniral
Delta through the DCC at least two times per day and possibly four times a day due to tidal
exchanges. Extensive regression and correlation analyses of paired releases (i.e.,1993-1998)
indicate that the survival of smolts released into Georgiana Slough and simultaneously at Ryde is
increased as exports are reduced (Brandes and McLain 2001, FWS 2001-2004). These findings
are the basis for reducing exports at the Delta pumps through the use of EWA and CVPIA b(2)
water under early consultation actions to protect juvenile salmon mi grating through the Delta.

During the periods of winter-run Chinook salmon emigration through the lower Sacramento
River, approximately 20 to 50 percent of the Sacramento River flow can be diverted into the
interior of the Delta through the DCC and Georgiana Slough. Modeling of the DCC shows 20%
in November, 15% in December, and 9% in January of critical year types (OCAP BA figure 10-
5). With the DCC gates closed or opened, approximately 15-20 percent of the river’s flow is
diverted down the Georgiana Slough channel (20 to 25% in critical years). Analysis of two
week intervals (Low 2004) found significant positive relationships (P < .01) between the
proportion of Sacramento River flow diverted into the interior of the Delta in December and
January and the proportion of the juvenile winter-run Chinook salmon lost at the CVP/SWP
export facilities in late December (December 15-31) and early January (January 1-15) periods.

In dry years, flow patterns are altered to a greater degree than in the wet years and are expected
to result in a higher level of impact to emigrating winter-run Chinook salmon, spring-run
Chinook salmon, and steelhead as they move into the interior Delta (e. g., water quality demands
require the DCC gates to be opened to freshen the interior Delta).

2. CVP/SWP Pumps and Rock Slough Intake

Based on the increase in pumping rates, the direct take at the CVP/SWP pumps is anticipated to
increase on average by 10-12 percent over the baseline for all three listed Central Valley
salmonids. Increased pumping at the CVP as a result of the Intertie will occur during the winter
months when listed fish are present and will increase direct entrainment in both the formal and
early action consultations. Average differences from the baseline vary by water year and
location but are generally higher at the SWP than at the CVP. Losses at the CVP are probably
underestimated due to problems with maintenance and cleaning that allow unscreened water to
pass through the fish collection facility approximately 20-25 percent of the time (5 to 6 hours per
day). Analysis of each month's pumping rates using CALSIM modeling indicates that the
proportional loss rates for winter-run and spring-run Chinook salmon will increase the most in
Below Normal, Above Normal and Wet Years at Banks pumping plant. Loss rates for winter-
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run and spring-run Chinook salmon in the future will proportionally increase by 7 percent in
January to as much as 32 percent in March from Today's level during these year types. For
steelhead the highest proportional increase in loss, 26 percent, occurs in March of a Wet year at
Banks (Study 1 vs 5). Future operations increase entrainment mortality in winter months with or
without early consultation actions. The significance of this increase can be viewed in light of
juvenile production (Table 7). Increased pumping would entrain less than one percent of the
juvenile winter-run Chinook salmon population entering the Delta under today and 2020
conditions. Compared to the temperature related losses upstream, the pumping loss would
generally be less than the upstream losses except in critically dry years (i.e., using smolt
equivalents, 0.76 percent loss in smolts < 1.0 percent loss in eggs/fry mortality). Spring-run
Chinook salmon pumping loss would fluctuate between 1 and 3 percent of the juvenile
production depending on the water year, higher numbers would be taken in wet years when
production is greater. Steelhead entrainment loss would almost double the current levels of
salvaged fish. The increase in loss would likely reduce the annual juvenile production entering
the Delta by 5 percent under future conditions assuming predation rates are similar to Chinook
salmon (Table 8). Continual monitoring at the Delta pumps and use of adaptive management
process (i.e., DAT and WOMT) protective actions could minimize the likelihood of this increase
occurring. However, the benefits of these protective actions (i.e., export curtailments through
the use of CVPIA(b)(2) and EWA water) at the population level appear to be small and not well
understood (Kimmerer 2002) and are therefore used primarily to avoid exceeding incidental take
levels.

Table 7. Average juveniles losses at the Delta Pumps based on 1993-2003, compared to juvenile
production entering the Delta in 2003.

Baseline Future Lossasa | Lossasa | Population
yearly yearly loss | % of JPE | % of JPE | change
loss w/SDIP? Today’ Future
Today'
Dry Years
winter-run 10,467 14,595 0.55 0.76 0.21
spring-run 15,180 20,137 0.80 1.06 0.26
steelhead 4,560 6,681 3.51 5.14 1.63
Wet Years
winter-run 9,302 11,098 0.49 0.58 0.09
spring-run 49,394 59,525 2.60 3.13 0.53
steelhead 5,207 6,941 4.00 5.34 1.34

' Ten year averages (i. €.,1993-2003) from Tables A6-A9 and Sacramento River Index,
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geometric mean used for unclipped steelhead loss. 2 Future loss based on Dry year data
1994, 2001, 2002 and Wet year data 1993, 1995-2000, and 2003 presented in OCAP BA,
Tables 10-2 and 12-2, dated May 24, 2004. * JPE assumes population level in 2003
(1.€.,10,000 adult spring-run Chinook salmon, 8,133 adult winter-run Chinook salmon,
and 130,000 wild steelhead smolts). Note: Steelhead loss assumes predation is similar to
Chinook salmon.

Overall average loss for all water years at the Delta pumps compared to the baseline loss (ie., by
adding the change in loss between Study 3 vs 5) would increase take at the pumps to 12,201 for
winter-run Chinook salmon, 47,387 for spring-run Chinook salmon, and 6,837 for steelhead
(Table 8).

Table 8. Overall loss calculations using the change from baseline (Today).

The increase in pumping rates under future conditions will increase the number of fish drawn to
the pumps in the south Delta over the current baseline conditions. This means for the additional
numbers of fish projected to be salvaged at the export facilities under the increased export
demands, an appreciable number of fish must have entered from the north Delta. Under the
assumptions of the model, certain months of the migration period for salmonids have substantial
increases in pumping over the baseline conditions. For example, in a wet year, the SWP can
increase pumping by almost 22 percent under the 4a study (without Banks at 8500) conditions in
March, a peak month for both winter-run and spring-run Chinook salmon emigration as well as
the peak in steelhead salvage at the export facilities. Any increase in water volume moving
towards the pumps will carry additional fish through Georgiana Slough with it, hence the
proportional increase in salvage numbers when pumping rates increase. Fish that are drawn to
the export facilities will be killed not only from predation prior to being screened (75 percent at
the SWP), but also from screen inefficiencies (e.g, cleaning, gaps, debris loads etc.) which allow
fish to pass through to the pumps themselves. Un-quantified mortality occurs during the release
of salvaged fish back into the Delta, but the release is generally considered beneficial as all of
the salvaged fish might otherwise die at the pumping facilities.

Until Rock Slough Intake can be screened, juvenile direct losses due to entrainment may be
expected to increase as Contra Costa water demands grow. Based on the best available data,
extrapolated losses are expected to be 2,215 juvenile spring-Chinook salmon population, 257
winter-run Chinook population, and 738 steelhead. At the population level this loss would be
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insignificant by itself, but in combination with the CVP/SWP pump loss, it would be significant
for steelhead (Tables 9 and 10 below). However, this analysis does not recognize the changed
operations associated with the Los Vaqueros Project which is now the primary diversion point
for CCWD during January through August each year.

3. Interior Delta Mortality

The Particle Tracking Model results and various Delta survival studies (FWS 2001-2004; Vogel
2004) support the conclusions that mortality can be substantial (i.e., 37-50 percent of the fish
entering the Delta via the DCC and Georgiana Slough in these studies) through the interior Delta
due to predation and/or indirect effects. Substantial mortality under baseline conditions is
anticipated to result from listed fish being drawn into the waters of the central Delta, Each fish
physically recovered at the export facilities represents several dozen additional fish that are lost
in the interior of the Delta. The evidence from the PTM, survival and abundance studies, radio
telemetry studies, and the acoustic tracking studies all support the conceptual model that an
appreciable number of salmonid juveniles are conveyed from the Sacramento River through the
DCC and/or Georgiana Slough, and once in the Delta interior will be drawn southwards towards
the export facilities. There will be little change (1% or less) from current conditions in the
percent of fish from the Sacramento River diverted into the Delta through the DCC or Georgiana
Slough. The predation data from the radiotelemetry studies (Vogel 2004) support the survival
indices calculated from the abundance and survival studies. The FWS studies (Brandes and
McLain 2001, FWS 2001- 2004) estimated mortality ranging from 33 percent to 95 percent of
the fish entering the Delta, and Vogel’s studies found a predation rate of 82 percent in Georgiana
Slough. Vogel also found that predation in the Sacramento River was approximately 23 percent
of the released fish. Those fish that are not lost to predation are susceptible to loss due to
irrigation diversions in the central and south Delta. In addition, NOAA Fisheries anticipates that
fish drawn into the central and south Delta will be subjected to adverse water quality, pollution,
pathogens, and delayed migration which may lead to physiological stress, disease, disorientation,
and overall decreased likelihood of successful outmigration and survival. The available data
suggest that the increased mortality associated with the indirect effects of moving water and fish
across the interior of the Delta can range from 4 to 40 percent in the baseline for the juvenile
population entering the Delta (i.e., using winter-run Chinook salmon juveniles)'. The
incremental difference due to increased pumping rates probably ranges from one percent based
on a mean survival rate of 17 percent in the Simple Model (Tables A10) to 16 percent based on
mark-recapture data presented in salmon workshops (Brown and Kimmerer 2003). For other
listed species such as steelhead, mortality is expected to be greater for those fish emigrating
through the Delta from the San Joaquin River since a greater portion of that river's flow is
exported at the Delta pumping facilities. Under formal consultation conditions, the equivalent of
100 percent of the San Joaquin River flow will be exported.

1Forty percent loss would occur when cross-Delta survival is very low (e.g., at a 95 percent mortality level) and the
export salvage reaches 2 percent of the winter-run Chinook JPE. This would be a worst case condition. In the best
case scenario, four percent of the winter-run Chinook JPE is lost crossing the Delta (e.g., at a 33 percent mortality
level).
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In addition, CALSIM modeling predicts the long-term average Delta outflow is reduced by 239
TAF under today's condition. Total excess Delta outflow is decreased by 394 TAF under future
conditions (OCAP BA Table 12-14). This reduction represents approximately 2 percent of total
average Delta outflow and about 4 percent of the excess outflow. Reductions in Delta outflow
are a direct result of increased pumping rates in the winter months (i.e., October through March)
when salmonids are present. The abundance or survival of Chinook salmon and estuarine-
dependent species has been shown to increase with freshwater outflow (Kjelson 1981, Kimmerer
2002). Therefore, it is anticipated that the suitability and value of the Delta as important habitat
for salmonid emigration and rearing will be further diminished in the future as the Delta outflow
is reduced, but we cannot quantify to what degree this will affect listed salmon and steelhead
populations.

The current practice of waiting for salmon numbers at the fish salvage facilities to increase
before triggering protective actions is not anticipated to reduce or eliminate the increased loss
due to mortality and morbidity incurred in the Delta interior from increased pumping activities.
By the time sufficient numbers of listed salmonids are recovered at the export facilities, a
substantial proportion of the population may already have been lost in the Delta.

4. Early Consultation

Effects to listed salmonids in the Sacramento-San Joaquin Delta in general are linked to
CVP/SWP pumping rates, and are modeled as such in CALSIM. Therefore, early consultation
elements are expected to increase the severity of the effects in the Delta identified under the
formal consultation portion of the Project. CALSIM modeling predicts the long-term average
Delta outflow is reduced by 343 TAF in the future with Banks at 8500. The additional pumping
(i.e., Banks 8500 and CVP/SWP Intertie) that will occur over current conditions at both the SWP
and CVP export facilities will increase the number of winter-run Chinook salmon that will be
salvaged under most conditions, and is expected to increase mortality through indirect effects as
discussed earlier (i.e., predation, water quality, loss of habitat, etc.). Effects on spring-run
Chinook salmon and steelhead are expected to be similar. The increase in pumping rates simply
will increase the number of fish drawn into the interior Delta and to the Delta pumps compared
to current baseline conditions. The increase in pumping will not change what goes through the
DCC or Georgiana Slough into the interior Delta so any increase in number of fish has to be
mostly fish that are in the Delta anyway not new fish entering due to increased pumping.

C. Interrelated and Interdependent Actions
1. Hatcheries

Specific information on the effects of each hatchery was not available for this consultation.
NOAA Fisheries expects the effects of hatchery activities on listed salmonids to be addressed in
more detail in a future consultation. Generally, hatcheries within the action area (i.e., Trinity
River, Livingston Stone, Coleman, Feather River, and Nimbus) were established on Project
streams as mitigation for habitat lost upstream of high dams. However, hatchery operations can
also negatively affect the viability of natural fish populations through such mechanisms as the
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introduction of exotic strains of diseases, hybridization of hatchery fish with native local stocks
of fish, and domestication (i.e., selection for genetic traits advantageous in a hatchery setting and
accompanied by a loss of fitness for natural rearing). Hatchery fish may increase the abundance
of fish numbers, but there is evidence to demonstrate that they are not as productive or
genetically fit in the natural environment as fish under natural selection (Chilcote 2003, et al.
1986; Bergjikian et al. 1999; Fleming ef al.1993, Unwin 1997).

For winter-run Chinook salmon, artificial propagation was identified as a necessary restoration
action to prevent the extinction of the ESU, and so may be viewed as beneficial. However, for
the other ESUs considered in this opinion, the naturally-spawning populations in Project streams
are dominated by hatchery fish, due almost always to a scarcity of suitable spawning habitat
coupled with production of large numbers of hatchery fish. NOAA Fisheries believes this to be
a stressor for steelhead populations in virtually all project streams due to the very low numbers
of naturally spawning fish (e.g., fewer than 200 on the Feather River), which can easily be
overwhelmed genetically by hatchery fish. For spring-run Chinook salmon, NOAA Fisheries
anticipates that the naturally-spawning population will be lost on the Feather River due to
introgression with hatchery-produced fall-run Chinook salmon.

2. Long-term Contracts

The greatest effect of long-term water contract renewals on listed salmonids is anticipated to be
direct entrainment and mortality of juvenile salmonids in unscreened diversions. Based on the
analysis in the OCAP BA (June 30, 2004, version), under future conditions no more than 2
percent of the winter-run and spring-run Chinook salmon juvenile production in the project area
would be killed through the renewal of water contracts. For steelhead, the proportion of
juveniles lost through entrainment at CVP contractor diversion facilities is expected to be higher
due to their constant exposure while rearing for up to two years in areas where unscreened
diversions are common (e.g., Feather River, Stanislaus River, Calaveras River). NOAA
Fisheries anticipates that approximately 3.5 percent of the juvenile steelhead population is
entrained based on results from DFG’s (2002) Merced River study. Actual losses for juvenile
winter-run and spring-run Chinook salmon are expected to be higher then 2 percent for the next
10 years until screening of the largest of these diversions in the upper Sacramento River is
completed. These are the general expected effects of water contracts and diversion of the water;
NOAA Fisheries lacked specific information on individual water contracts to analyze the
expected effects in more detail. Future individual section 7 consultations on long-term contracts
are expected to analyze the impacts of unscreened diversions individually and cumulatively after
the OCAP BO is completed.

Additional effects caused by the use of CVP contract water are a degradation of the quality of
water in the Sacramento River while juvenile winter-run Chinook salmon are rearing and out-
migrating. Since the majority of CVP contract water (1.8 MAF) is returned to the Sacramento
River after being used for irrigation or flooding wetlands, juvenile salmonids are exposed to
higher water temperatures, pesticides, and contaminants that may reduce the survival rate of
some individuals before entering the Delta or before the first rains dilute the impact of the return
water. It is unknown to what extent this affects the population, but it is known that there is a
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significant delay in emigration from RBDD to Knights Landing during the fall months (Low
2004) which may be due, in part, to poor water quality conditions that occur prior to the first
winter storms.

D. Population Impacts and Potential for Recovery

Table 9 summarizes the expected effects of the proposed actions on Sacramento River winter-
run Chinook salmon, Central Valley spring-run Chinook salmon, and Central Valley steelhead
ESUs in terms of the increased percentage loss to juvenile and adult life stages. The table
includes the direct and indirect impacts of the proposed actions and interrelated and
interdependent actions, where quantification was possible. Overall project effects are expected
to result in the loss of an additional 3 to 20 percent of the winter-run Chinook salmon juvenile
population, 5 to 20 percent of the spring-run Chinook salmon juvenile population, and 12.5 to
27.5 percent of the steelhead juvenile population over baseline conditions.

Table 9. Summary of population level effects based on CALSIM modeling and historical
spawning distribution, shown as a percentage of the total juvenile or adult population.

Upstream Effects Winter-run | Spring-run’ Steelhead
(mainstem
Sac. R only)
EOS carryover storage reduction in 0.5% in U/N U/N
Shasta, juvenile mortality below Balls | 20% of the
Ferry * years
Average increase in mortality from 1-2% 0.4% 0.1%
water temperature (3 v 5) *
Critical Year increase in mortality 3% 0.6% 0.3%
from water temperature (3 v 5)
Flow fluctuations, based on redds minor minor 1% juveniles
dewatered *
Delta Effects (all juveniles)
CVP/SWP Pumps, juvenile loss as a 0.76 (dry) | 1.06 (dry) 5.14 (dry)
percentage of JPE (future formal and 0.58 (wet) | 3.13 (wet) 5.34 (wet)
early actions)*
CVP/SWP Pumps, adults (3.5% of N/A N/A 1% adult
salvage)
Indirect mortality increase due to 1-16% 1-16% 1-16%
pumping’ *
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SMSCG (adults delayed 10-40 hrs) U/N U/N U/N

Rock Slough mortality proportion of 0.01% 0.03% 0.56%

JPE *

Long-term Contracts, juvenile <2% <2% ~3.5%
entrainment *

Combined juvenile mortality for most | 3-20% 5-20% 12.5-27.5%
years (Upstream + Delta effects) *

U/N= unknown, N/A = not applicable
£

Indicates which effects were summed for total Project mortality

! Assumes <10% of spring-run Chinook salmon present upstream of RBDD
; The 16 percent value is based on mark-recapture data presented at salmon
workshops (Brown and Kimmer 2003)

Table 10 summarizes the expected effects of current operations on the winter-run Chinook
salmon, spring-run Chinook salmon, and steelhead ESUs in terms of the percentage loss to
juvenile and adult life stages. The table includes the direct and indirect impacts of CVP and
SWP operations and interrelated and interdependent actions, where quantification was possible.
Current operations result in the loss of 42 percent of the winter-run Chinook salmon Jjuvenile
population, 37 percent of the spring-run Chinook salmon Juvenile population, and 39 percent of
the steelhead juvenile population assuming that 33% of the population dies in the delta due to
indirect effects of the project. Actually, some of this mortality would occur with or without the

project.

Table10. Summary of Baseline Project Effects based on CALSIM modeling and historical
spawning distribution shown as a percentage of the total Juvenile or adult population.

and (critically dry years) from Today Study
3 %

Upstream Effects Winter-run | Spring-run Steelhead
(mainstem
Sac. R. Only)
Spawning habitat reduced as a proportion of | 42% 100% 26%
total miles below Project Dams (American and
Feather Rivers
only)
Spawning distribution reduced based on 3.6% 48.2% U/N
redd counts between Balls Ferry to Bend
Bridge (10 year average)
Average early-life stage mortality all years 8% (41 2.1% (7.6) 2% (3)
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Flow Fluctuations (based on redds minor minor 1%

dewatered)*

RBDD operations (adults delayed or 15% 7.2% 9.7%

blocked)

Delta Effects (all juveniles)

CVP/SWP Pumps juvenile loss as a 0.50 (avg) | 1.70 (avg) 3.70 (avg)

proportion of JPE from Today Study 3* 0.55 (dry) | 0.80(dry) 3.51 (dry)
0.49 (wet) | 2.60 (wet) 4.00 (wet)

Losses due to Indirect mortality (best 33% 33% 33%

case)*

Combined juvenile losses (direct + indirect) | 42% 37% 39%

for average years (all Upstream + Delta

effects)*

Combined juvenile losses for average years | 8.5% 3.8% 5.7%

without indirect mortality

Combined juvenile losses in critical years 41.5% 9.3% 7.0%

without indirect mortality

U/N = unknown
* Indicates which effects were combined to get total Baseline mortality

This section analyzes the overall effects of the proposed actions, distinguishing between formal
and early consultation effects where appropriate, to determine if the responses of affected
individuals and populations are sufficient to decrease the likelihood of survival and recovery of
the listed species in the wild. Operational effects that result in the local extirpation or reduced
viability of a sub-population within an ESU may also increase the extinction risk of the ESU
based on the relationship between local and regional persistence in species. Based on this
relationship, the risk of regional extinction is lower than the risk of local extinction; however, as
local probabilities change, the probability of regional persistence changes correspondingly.

Recent status reviews (NOAA Fisheries 2003) of the ESUs analyzed in this Opinion report
various population characteristics such as mean log growth rate (1) and finite rate of increase
(A). These measures are further discussed below to aid in understanding of current population
conditions within the ESUs.

A population’s mean log growth rate (1) is a measure of the population’s stochastic growth over
time. In forecasts of a population’s stochastic growth over time, some trajectories would
increase, some would remain somewhat stable, while others would decrease. The mean log
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growth rate is a measure of the population’s “average” growth rate assuming that some
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trajectories will increase, some will remain stable, and others will decrease (here, “average” is a
geometric mean rather than an arithmetic mean because forecasts of population growth multiply
a starting value by a rate; averages of multiplicative processes are best represented by geometric
means). If a population’s mean log growth rate, p > 0, then most population trajectories will
increase; if p <0, then most population trajectories will decline.

A population’s finite rate of increase (1) captures a population’s growth rate or the amount by
which a population size multiplies from year to year. In the face of stable environmental
conditions, this growth rate would be constant and a population would increase geometrically (A
> 1), decrease geometrically (A < 1), or remain the same (A = 1). However, in changing
environments, a population’s birth and death rates will vary and the population’s growth rate will
vary as well,

1. Sacramento River Winter-run Chinook Salmon

Analysis of population estimates taken at RBDD since 1986, indicates that the population growth
rate (1) for winter-run Chinook salmon is 0.97 (95 percent confidence intervals: 0.87 and 1.09),
indicating a population that may be declining at 3 percent per year, although the confidence
intervals around this average allow for a population that is decreasing at a rate of 13 percent per
year or increasing at a rate of 9 percent per year. Estimated mean log growth rate (1) indicates a
population that is generally declining, although confidence interval values also indicate that the
population may be generally increasing. Short-term productivity has been increasing, as
indicated by the CRR, which was greater than 1.0 for last eight years. In the last three years, the
population has been increasing due to hatchery supplementation, restrictions on ocean harvest,
use of the TCD on Shasta Dam, and changes in Project operations due to the WRO. In the
future, if CALFED restoration of Battle Creek is successful it is likely that an additional
population can be established. For these reasons, NOAA Fisheries has proposed to change
winter-run Chinook salmon listing status from "endangered" to "threatened" in 2004 (69 FR
33102).

Despite shori-term increases in the population over the last three years, winter-run Chinook
salmon remain susceptible to extinction due to the elimination of access to most of their
historical spawning grounds and the reduction of their population structure to a single population
dependent for its survival on cold water releases from Shasta Dam. Population abundance is
low, with the average number of adults (males and females) over the past five years at 50 percent
of the recovery goal (i.e., 10,000 females for 13 years) as identified in the draft recovery plan
(NOAA Fisheries 1997).

Combined Project impacts are likely to reduce the juvenile population by 3 to 20 percent over
baseline conditions in most years (Table 9). Early life-stage mortality in the upstream spawning
areas will increase by 3 percent over Today's condition to 44 percent in years with very low
carryover storage (below 1.9 MAF). Due to proposed operations, these conditions will occur
more frequently, occurring 19 percent of the time in the modeled period versus 15 percent under
baseline conditions. The likelihood that an individual year class will be si gnificantly reduced by
drought conditions increases in two out of the three drought year sequences modeled by
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CALSIM, adding one more year of sustained high mortality to the year classes. Proposed
changes in temperature management could render approximately 42 percent of spawning habitat
less suitable, reducing adult spawning distribution and success. Adaptive management based on
actual spawning distributions and operation conditions is expected to decrease effects, although
we cannot quantify to what extent. Loss of juveniles at non-Project unscreened diversions will
also continue to occur at various locations along the mainstem Sacramento River and in the
Delta. Under baseline conditions, this annual impact results in the loss of 33 percent of the
winter-run Chinook salmon juvenile population. Proposed project operations are expected to
increase this loss between 34 and 49 percent.

Given the positive indicators in the population observed over the last 8 years, it would appear
that the winter-run Chinook salmon population is recovering. While it is concerning that future
Project operations are likely to result in the loss of more juveniles from each year class, NOAA
Fisheries expects that adaptive management processes will reduce these increased impacts to low
levels. For example, the estimated 22 percent loss includes both a 2.4 percent loss due to
decreased production for individuals spawning below Ball’s Ferry and a 16 percent increase in
indirect mortality from increased pumping, based on mark-recapture data presented in salmon
workshops (Brown and Kimmerer 2003). As these losses may not occur in every year, due to
both ecological and operational conditions and protective actions, Project effects in many years
may be less than 5 percent. NOAA Fisheries reasons that these losses are not sufficient to
reduce the likelihood of survival and recovery of the winter-run Chinook salmon based on the
observed and estimated recovery rates in the ESU. Recent CRRs in the population have been
high enough that minor reductions due to a 5 percent loss of juveniles would not cause the
population to decline, however some reduction in the rate of ESU recovery may occur.

2. Central Valley Spring-run Chinook Salmon

Overall abundance in this ESU is low (Figure B2), but has increased since 1992 due to a large
increase in spawning in three key tributaries (i.e., Deer, Mill and Butte Creek). Population
growth rates (1) in these three tributaries are estimated at 1.17 (95 percent CI: 1.04, 1.35), 1.19
(1.00, 1.47), and 1.30 (1.09, 1.60), respectively (NOAA Fisheries 2003). The Butte Creek
population may be at or near carrying capacity levels. The Deer and Mill Creek populations
appear to be recovering to population levels similar to those seen in the 1940s and 1950s (Grover
et al. 2004) On Clear Creek, small numbers of adults (i.e., less than 50) have started to return
due the removal of a diversion dam and improved operations (e.g., flows and water
temperatures).

The increase in population abundance in the tributaries masks the si gnificant decline in the
portions of the population residing in the mainstem Sacramento River and the Feather River; two
rivers that were significant portions of the ESU. These populations have been declining due to
hybridization with fall-run Chinook salmon and unsuitable habitat conditions caused by
operations (i.e., lack of cold water in September, flow fluctuations, redd dewatering, and lack of
over-summer habitat for adults and juveniles). The Feather River and mainstem Sacramento
River spring-run Chinook salmon populations probably represent 20-30 percent of the current
total population (i.e.,10,000-13,000 adults; DFG 2004c): historically, these two areas represented
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approximately 60 percent of the population based on DFG counts from 1964-1980. For
example, the spawning population in the Sacramento River above RBDD was estimated at
23,156 fish in 1982. DFG biologists believe that the spring-run Chinook salmon population has
nearly disappeared from the mainstem Sacramento River (DFG 1998). Genetic analyses
(Lindley et al. 2004), the existence of a springtime freshwater entry, and the potential for
segregation of naturally-spawning spring-run fish in the Feather River system suggest that rescue
of a spring-run may be possible. The conclusion of the Technical Recovery Team for the
Central Valley was that this phenotype will not persist without immediate and direct intervention
to preserve the genetic basis for spring run timing and that the Feather River population should
be conserved because it may be all that is left of and important component of the ESU (Lindley
et al. 2004).

Spatial structure of the spring-run Chinook salmon ESU is very limited. As discussed above,
populations exist in Deer, Mill and Butte Creeks. Limited habitat exists in the remainder of the
smaller tributaries like Antelope Creek, Beegum Creek, and Big Chico Creek, which can only
produce small numbers of fish. In the upper Sacramento River, RBDD blocks or delays adults
from re-establishing populations in the only available habitat for recovery (i.e., Battle Creek).

On average, proposed Project operation impacts in the upstream areas of the Sacramento River
are likely to reduce the mainstem Sacramento River juvenile spring-run Chinook salmon
population by 4 percent over current conditions in most years, increasing total loss to 25 percent
of the mainstem juvenile population (Tables 9 and 10). Project operations will continue to block
and delay adults at RBDD and increase water temperatures in the upper Sacramento River during
spawning (resulting in an egg and larval mortality rate of 21 percent on average and 82 percent
in critically dry years, an increase of 6 percent over the baseline). Project related losses are
expected to continue into the future under formal and early consultation and prevent the species
from expanding it's distribution unless new areas can be restored (e.g. Battle Creek) or passage
around Project dams can be achieved. Adaptive management is expected to reduce some of
these impacts, however issues like water temperature effects are difficult to resolve for spring-
run Chinook salmon based on their spawning timing in late summer and fall when cold water
storage levels are low. We expect that proposed operations will continue the decline of the
mainstem population and likely lead to its extirpation. In the Delta, project operations are
expected to increase loss of juveniles 4 to 21 percent over baseline conditions, increasing total
Delta effects to 39 to 60 percent of all juveniles entering the Delta from Central Valley rivers. In
the Feather River, project operations are expected to provide generally adequate flows and
temperatures for spring-run Chinook salmon spawning, incubation, and rearing. Rearing habitat
will remain at current levels of suitability and availability, potentially affecting the population's
ability to increase. In addition, flow fluctuations in both the High Flow Channel and Low Flow
Channel are expected to result in the stranding of juveniles. We cannot quantify the effect of
these losses on the population, but the expected increase in frequency of flow fluctuations due to
safety inspections over the coming years is likely to harm the population.

Project operations in the Feather River are not expected to increase the primary threat to spring-
run Chinook salmon in that river: redd super-imposition by fall-run Chinook salmon and
hybridization with hatchery fish. Nor are project operations expected to reduce these threats.
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Overall, Feather River operations are expected to result in an increase of the population's
vulnerability to extinction due to chronic losses of juveniles due to flow fluctuations. However,
we cannot measure or quantify this increase due to uncertainty in both the frequency with which
flow fluctuations will occur and the number or proportion of spring-run Chinook salmon
Juveniles that may be stranded.

Harm to the Feather River population and loss of the mainstem Sacramento River population due
to the direct and indirect effects of Project operations, are expected to reduce the ESU’s
numbers, reproduction, and distribution. Continuation of and, in some cases, increases in the
adverse direct and indirect effects of Project operations are expected to increase the probability
of extinction of the Feather River and Sacramento River populations with little chance of
recovery or re-establishment without implementation of other recovery measures. Given the
apparently robust nature of the Deer, Mill, and Butte Creek populations, increases in the Feather
River and Sacramento River’s already high probabilities of extinction are not likely to
measurably change the overall ESU’s probability of extinction based on the proportional
relationship between local and regional probabilities of persistence in species. However, the
vulnerability of these populations will be problematic for recovery efforts and may require future
operational changes to aid in the recovery or re-establishment of these populations.

3. Southern Oregon/Northern California Coast coho salmon

Currently, the average inriver escapement to the Trinity River (i.€.,1991-2002) for naturally
produced coho salmon is 582 compared to 5,000 adults before Trinity Dam was built. Naturally
produced coho salmon make up on average 7 percent of the total inriver annual escapement (TR
SEIS/EIR 2004). The majority of coho salmon in the Trinity River are produced by the Trinity
River Hatchery. The naturally spawning population may be indirectly adversely affected by
current hatchery practices (see hatchery effects). However, SONCC coho salmon are expected
to increase in abundance and spatial structure through implementation of the proposed Trinity
ROD flows and TRMFR program in the future conditions. In order for naturally produced
inriver coho salmon to respond to the long-term improvements in habitat suitability the impacts
of the Trinity River Hatchery need to be investigated. Based on the best available information,
SONCC coho salmon should benefit from the proposed action through improved habitat
conditions, including critical habitat.

4. Central Valley Steelhead

The Central Valley steelhead ESU has been reduced to small, remnant populations both inside
and outside the Project action area, and the most recent available data indicate that the natural
population is continuing to decline and that hatchery steelhead dominate the catch entering the
Bay-Delta region. For steelhead, the limited habitat below Project dams has declined in quality
to a point where it can only support low population levels. Abundance estimates for steelhead in
three of the five Project rivers in the action area (i.e., the Stanislaus, Feather, and American
Rivers) presently are so low that continued viability of the populations is questionable
(McElhany et al. 2000). The resilience of these populations to further adverse impacts is likely
to be impaired. The Clear Creek population may be increasing in abundance due to dam
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removal and restoration efforts. Recent spawning surveys of small Sacramento River tributaries
(Deer, Mill, Antelope, Clear, and Beegum Creeks (Moore 2001)) and incidental capture of
Juvenile steelhead during Chinook monitoring (Calaveras, Cosumnes, Stanislaus, Tuolumne and
Merced Rivers) have confirmed that steelhead are widespread throughout accessible streams and
rivers (NOAA Fisheries 2003)

Productivity for steelhead is dependent on freshwater survival and over summering habitat
which has been reduced by 95 percent in the baseline. There is no commercial or sport harvest
and ocean conditions are assumed favorable; therefore, the decline in abundance is attributed to
impacts in the freshwater life stages. This species is subject to greater in river mortality than
most salmon species due to an extended fresh water life history (Meehan and Bjornn 1991). In
order to compensate for this, steelhead have the ability to spawn more than once and use
intermittent streams. Productivity is low due to the lack of remaining suitable habitat in river
reaches that historically were used as migratory habitat. The Biological Review Team
concluded the steelhead mean annual population growth rate is less than one (A = 0.95, with
confidence interval 0.90 t01.02) and the 5 year mean is 1,952 adults (NOAA Fisheries 2003).
Estimates based on juvenile production indicate that the wild population may number and
average of 3,628 female spawners (NOAA Fisheries 2003). On the Stanislaus River, less than
50 smolts are reported each year (Demko 2000). On the San Joaquin River, less than ten smolts
are observed each year in the lower river (Mossdale trawl data Figure B4). On the Sacramento
River, juvenile abundance has declined since the early 1990's at the Knight's Landing,
Sacramento, and Chipps Island monitoring stations (Reclamation 2004).

Spatial structure for steelhead is fragmented and reduced by elimination or significant reduction
of the major core populations (i.e. Sacramento River, Feather River, American River) that
provided a source for the numerous smaller tributary and intermittent stream populations like
Dry Creek, Auburn Ravine, Yuba River, Deer Creek, Mill Creek, and Antelope Creek. Tributary
populations can likely never achieve the size and variability of the core populations in the long-
term, generally due to the size and available resources of the tributaries. Steelhead redd and
juvenile rearing surveys in the Feather River (DWR 2003, Cavallo ef al, 2003) indicate that
spawning and rearing habitat is limited and primarily exists at only two locations; one at the
upstream end of the Low-flow Channel, and one at the downstream extent of the Low-flow
Channel. This limited amount of available habitat is likely to limit juvenile production and the
carrying capacity for steelhead fry and juvenile rearing. Furthermore, the minimal population
estimate of less than 200 spawning adults in this river is below established levels that are
considered to be viable to ensure the continued existence of the species ( NOAA Fisheries 1997,
Botsford and Brittnacher 1998).

NOAA Fisheries does not know how many steelhead spawn in the upper Sacramento River since
they cannot be distinguished from the sizable resident trout population that has developed as a
result of managing for cold water all summer. NOAA Fisheries assumes that most of the adult
steelhead passing RBDD spawn in tributaries since the habitat is more suitable. In addition, the
loss of riparian habitat due to the cumulative effect of urban growth and development is expected
to reduce the number of smaller streams in the Central Valley that contain isolated populations
of steelhead. Finally, the Central Valley steelhead ESU has become less diverse through the

200



introduction and reliance on out-of-basin stocks of hatchery produced fish, and the loss of the
San Joaquin population due to low flows and diversions. The Stanislaus River weir has not been
able to show a verifiable steelhead run exists after two years of operation.

Overall Project impacts are likely to reduce the juvenile population by 12 to 27 percent over
current conditions (Table 9) in most years, resulting in an average total of 51 to 66 percent
juvenile mortality when added to the effects of current operations. Mortality in the upstream
spawning areas is likely to increase on the American and Feather rivers due to flow fluctuations,
higher temperatures, and low flows. Habitat suitability in the upstream Project rivers is reduced
through increased LOD by 2020; increased water temperatures, which results in increased
predation due to both increased numbers of predators and feeding rates and increased
susceptibility to diseases; and negative hatchery impacts. Approximately 10 percent of the adult
population is delayed at RBDD. Steelhead migrate upstream as their gonads are sexually
maturing, but a short-term delay in migration is not expected to negatively impact their
reproductive viability. Predation is also likely to account for some juvenile loss at RBDD, as 36
percent of the population is disoriented from passing under the gates. Flow fluctuations in both
the High Flow Channel and Low Flow Channel in the Feather River are expected to result in the
stranding of juveniles, and fluctuations in the Low Flow Channel are expected to occur more
frequently in the future. The abundance of naturally produced juvenile steelhead is low in the
Feather River (DWR 2003), so frequent flow reductions may have a significant impact on the
number of juveniles that survive to smolt. Adults that enter the San Joaquin River during the fall
months are blocked by low DO and high temperatures leading to higher straying rates into non-
natal streams. Future increases in pumping rates take a higher proportion of San Joaquin River
water (see PTM results); therefore, it is unlikely that very many steelhead from the San Joaquin
River will survive across the Delta, unless they exit during VAMP periods. Increased
entrainment of juvenile steelhead at the Delta pumps is more critical to the steelhead population
than salmon due to the lower survival rate (and therefore higher individual value to the
population) of individual juvenile steelhead (Meehan and Bjornn 1991). As proposed, Project
operations would kill 43 to 59 percent of the juveniles entering the Delta through direct
entrainment at the pumps or other indirect sources of mortality. Additionally, 3.5 percent of the
entrainment at the pumps are adult steelhead returning to the ocean. This proportion of the
incidental take represents about one percent of the total adult population. Tt is expected that very
few of the adults survive the salvage operation due to their poor condition post-spawning.
Adaptive management processes are expected to reduce the magnitude of some of the effects,
but we cannot quantify the extent of the reduction.

Given the trends observed in the steelhead populations throughout the action area, continuation
of past project impacts and expected increases in losses of juveniles due to both future demands
and early consultation actions, NOAA Fisheries expects that the proposed Project operations
under both formal and early consultation will increase the likelihood of steelhead population
extinction in most Project rivers. As a result, the ESU would be rendered more vulnerable to
demographic and other stochastic extinction processes by reductions in the number of
populations, population abundances, ESU diversity, and spatial distribution. Based on recent
status and trends, the current ESU is comprised of several populations all with high probabilities
of extinction. Minor increases in the likelihood of extinction of one or more populations within
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such a species could have measurable impacts on the regional probability of extinction, based on
the proportional relationship between local and regional probabilities of persistence in species.
However, given the widespread distribution of the species, we expect that the ESU’s overall
probability of extinction is buffered against appreciable changes.

5. Central California Coast steelhead

Although CCC steelhead have benefitted from protective restoration projects as part of the state's
habitat restoration grant program both the biological review team and NOAA Fisheries findings
concluded that the population as a whole is likely to become endangered in the foreseeable
future throughout all of it's range (69 FR 33102, NOAA 2003). The area of the CCC steelhead
ESU contained in the project action area is the migratory corridor within the north-western Delta
leading to Suisun Creek and Greens Valley Creek. Recent studies have shown that both these
creeks contain small populations of resident and anadromous steelhead (Hanson 2001). Due to
the small number of naturally spawning steelhead in this ESU, these two creeks contribute to the
diversity and spatial scale of this mainly coastal population. Projects impacts to the migratory
corridor within the Delta are expected to be indirect and minimal to water quality through small
changes in the relative position of X2 and small changes in the relation between inflow and
outflow (i.e., E/ Ratio). Since CCC steelhead typically do not spend much time rearing in the
Delta, small changes in the water quality are not expected to adversely effect juvenile
outmigration. Total Delta outflow is expected to be decreased in the future condition by 473 cfs
(i.e., CALSIM studies 3 vs 5) because of the increase capacity to pump water in the Delta, but
this effect is not of sufficient magnitude to change flow patterns in the migratory corridor for
adult or juvenile CCC steelhead since the tidal flux is so much greater. Increases in the number
and amount of water transfers in the future may offset some of the decrease in Delta outflow.
Since migratory and rearing time in the Delta are short term in nature, these indirect project
effects are not anticipated to reduce the likelihood of survival and recovery of CCC steelhead.

6. Winter-run Chinook salmon designated critical habitat

Suitability of habitat between Ball’s Ferry and Bend Bridge is reduced by defaulting to the more
upstream temperature compliance point at Balls Ferry compared to Bend Bridge under both
operations today and in the future. Planning for future temperature control operations at a higher
compliance point could limit potential future spawning distribution. NOAA Fisheries anticipates
that the spawning distribution routinely will be more contracted (i.c., upstream of Ball’s Ferry),
therefore population abundance could be capped as these fish seek out areas of more suitable,
cooler water for spawning and move farther upstream than they otherwise would do in some
years. Reclamation has stated that it will manage the available cold water resources in a manner
consistent with SWRCB Order 90-5, to the extent controllable. The suitability of habitat will be
measured by the annual cold water resource management, not by geographic extent.

Based on IFIM studies, flows at the lowest range (i.e., 3,250 cfs from November through March)
provide enough spawning habitat spatially for a population of 14,000 winter-run Chinook
salmon (Reclamation 2004) between Keswick Dam and Battle Creek (downstream of Balls
Ferry). Flows at mid-range (i.e., 8250 cfs) would provide enough habitat to meet the recovery
goals (i.e., 20,000 adults for 13 years). Therefore, even with the reduction in suitability
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compared to the present, spawning habitat area is not expected to be physically limiting to the
winter-run Chinook salmon population. At present population levels, spawning adults could
redistribute themselves into other locations with greater suitability for spawning. However,
based on the past behavior of spawning adults, this is not anticipated to occur consistently.
Winter-run Chinook salmon spawning distributions in Central Valley streams can vary
depending on environmental conditions. If this variance contributes to the likelihood of survival
of the population, then a larger area of spawning habitat than otherwise would be expected may
be necessary to support a population.

Other factors that adversely affect critical habitat are the reduction in long-term average Delta
outflow (2 percent on average decrease) and return flows from CVP contractors. Reductions in
Delta outflow are a direct result of increased pumping rates in the winter months (i.e., October
through March) when salmonids are present. The abundance or survival of Chinook salmon and
estuarine-dependent species has been shown to increase with freshwater outflow (Kjelson 1981,
Kimmerer 2002). The value of Delta habitat for salmonid emigration and rearing is protected by
the standards in the State Water Quality Control Plan. As long as the water projects comply with
these standards, these values should be protected. The suitability and function of rearing areas
are degraded by the return of irrigation water in the fall when the peak of juvenile winter-run
Chinook salmon emigration occurs in the Sacramento River. Agricultural return water resulting
from the diversion of CVP contract water at numerous points along the Sacramento River creates
poor water quality conditions for out-migrants by exposure to high water temperatures,
pesticides, and contaminants. Essential features of critical habitat that are degraded due to this
action include water, space, cover, and rearing along approximately 200 miles of mainstem river.
This impact has been occurring since the designation of critical habitat and is expected to
continue at similar levels into the foreseeable future.

NOAA Fisheries does not expect that the above impacts on designated critical habitat will be
sufficient to reduce the value those areas of habitat have for the conservation of the winter-run
Chinook salmon population. In general, habitat space, resources, and flow conditions are
expected to be adequate to support a recovered population.

VIII. CONCLUSION

A. Formal Consultation

1. Sacramento River winter-run Chinook salmon

After reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries biological opinion that the action, as proposed, is not
likely to jeopardize the continued existence of Sacramento River winter-run Chinook salmon. In
addition, NOAA Fisheries has determined that the action, as proposed, is not likely to adversely
modify critical habitat for Sacramento River winter-run Chinook salmon,
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2. Central Valley spring-run Chinook salmon

After reviewing the best scientific and commercial information available, the current status of
the listed species, the environmental baseline for the action area, the effects of the proposed
action, and cumulative effects, it is NOAA Fisheries biological opinion that the action, as
proposed, is not likely to jeopardize the continued existence of Central Valley spring-run
Chinook salmon. Critical habitat for Central Valley spring-run Chinook salmon has not been
designated, therefore, none will be affected.

3. Southern Oregon/Northern California Coast coho salmon

After reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries biological opinion that the action, as proposed, is not
likely to jeopardize the continued existence of SONCC coho salmon. NOAA Fisheries has also
determined that the action, as proposed, is not likely to destroy or adversely modify critical
habitat for this species.

4. Central Valley steelhead

After reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries biological opinion that the action, as proposed, is not
likely to jeopardize the continued existence of Central Valley steelhead. Critical habitat for
Central Valley steelthead has not been designated, therefore, none will be affected.

5. Central California Coast steelhead

After reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries biological opinion that the action, as proposed, is not
likely to jeopardize the continued existence of Central California Coast steelhead. Critical
habitat for Central California Coast steelhead has not been designated, therefore, none will be
affected.

B. Early Consultation

1. Sacramento River winter-run Chinook salmon

After reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries preliminary biological opinion that the early
consultation actions, as proposed, are not likely to jeopardize the continued existence of
Sacramento River winter-run Chinook salmon. In addition, NOAA Fisheries has determined that
the early actions, as proposed, are not likely to adversely modify critical habitat for Sacramento
River winter-run Chinook salmon.

2. Central Valley spring-run Chinook salmon
After reviewing the best scientific and commercial information available, the current status of
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the listed species, the environmental baseline for the action area, the effects of the proposed
action, and cumulative effects, it is NOAA Fisheries preliminary biological opinion that the early
consultation actions, as proposed, are not likely to jeopardize the continued existence of Central
Valley spring-run Chinook salmon. Critical habitat for Central Valley spring-run Chinook
salmon has not been designated, therefore, none will be affected.

3. Southem Oregon/ Northern California Coast coho salmon

After reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries preliminary biological opinion that the early
consultation actions, as proposed, are not likely to jeopardize the continued existence of SONCC
coho salmon. NOAA Fisheries has also determined that the early consultation actions, as
proposed, are not likely to destroy or adversely modify critical habitat for this species.

4. Central Valley steelhead

Afier reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries preliminary biological opinion that the early
consultation actions, as proposed, are not likely to jeopardize the continued existence of Central
Valley steelhead. Critical habitat for Central Valley steelhead has not been desi gnated,
therefore, none will be affected.

5. Central California Coast steelhead

After reviewing the best scientific and commercial information available, the current status of
the species, the environmental baseline for the action area, the effects of the proposed action, and
cumulative effects, it is NOAA Fisheries preliminary biological opinion that the early
consultation actions, as proposed, are not likely to jeopardize the continued existence of Central
California Coast steelhead. Critical habitat for Central California Coast steelhead has not been
designated, therefore, none will be affected.

IX. INCIDENTAL TAKE STATEMENT - FORMAL CONSULTATION

Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct. Harm is further defined to include significant habitat
modification or degradation which actually kills or injures fish or wildlife by si gnificantly
impairing essential behavioral patterns, including breeding, spawning, rearing, migrating,
feeding, or sheltering. Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and
7(0)(2), taking that is incidental to and not intended as part of the proposed action is not
considered to be prohibited taking under the ESA provided that such taking is in compliance
with this Incidental Take Statement.
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The measures described below are non-discretionary and must be implemented by Reclamation
and DWR, for the exemption in section 7(0)(2) to apply. Reclamation and DWR have a
continuing duty to regulate the activity covered in this incidental take statement. If Reclamation
and/or DWR fail to assume and implement the terms and conditions of the incidental take
statement, the protective coverage of section 7(0)(2) may lapse. In order to monitor the impact
of incidental take, Reclamation and DWR must report the progress of the action and its impact
on the species to NOAA Fisheries as specified in this incidental take statement (50 CFR
402.14(M(3)).

This incidental take statement is applicable to all activities related to the operation of the CVP
and SWP described in this formal biological opinion. Unless modified, this incidental take
statement does not cover activities that are not described and assessed within this opinion. In
addition, unless modified, this incidental take statement does not cover the facilities or activities
of any CVP or SWP contractor, or the facilities or activities of parties to agreements with the
U.S. that recognize a previous vested water right.

A. Amount or Extent of Take - Formal Consultation

NOAA Fisheries anticipates that endangered Sacramento River winter-run Chinook salmon,
threatened Central Valley spring-run Chinook salmon, and threatened Central Valley steelhead
will be taken as a result of this proposed action. The incidental take is expected to be in the form
of death, injury, harm, capture, and collection. Death, injury, and harm to juvenile and adult
winter-run Chinook salmon, spring-run Chinook salmon, and steelhead are anticipated from the
depletion and storage of natural flows at CVP and SWP reservoirs. Reservoir operations are
expected to significantly alter the natural hydrological cycle in the Sacramento River
downstream of Shasta Dam, Clear Creek downstream of Whiskeytown Dam, the Feather River
downstream of Oroville Dam, the American River downstream of Folsom Dam, and the
Stanislaus River downstream of New Melones Dam.,

Reservoir releases to downstream areas during flood control operations may result in the take of
Chinook salmon and/or steelhead eggs and pre-emergent fry (sac-fry) through the scouring of
redds. The potential amount and extent of take of Chinook salmon and/or steelhead eggs and
sac-fty is difficult to predict, because it is directly dependent on precipitation patterns during the
winter and spring months. Heavy rainfall within upstream basins is likely to trigger flood
control operations at CVP and SWP reservoirs, resulting in short-term hi gh flow events in the
upper Sacramento River, Clear Creek, the Feather River, American River and the Stanislaus
River. Extremely high flow events may scour Chinook salmon and steelhead redds and result in
the injury and mortality of Chinook salmon and steelhead eggs and sac-fry. Incidental take of
Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and
Central Valley steelhead eggs and sac-fry due to flood control operations will be difficult to
detect, because dead or injured fish will be within the gravel substrate of the streambed.

Flood control operations can also lead to the incidental take of Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon and Central Valley steelhead fry
and juveniles through stranding and isolation from the main stem river channels. Isolation may
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occur in areas that are not connected to the rivers except during periods of high flows. Heavy
rainfall is likely to trigger flood control operations at CVP and SWP reservoirs, resulting in
short-term high flow events in the upper Sacramento River, Clear Creek, the Feather River,
American River and the Stanislaus River. During periods of high flows, juvenile Chinook
salmon and steelhead may enter into areas that become isolated when flows recede. If additional
high flow events do not follow within a short period of time, these isolated juveniles may be lost
to predation, lethal water temperature conditions, or desiccation. Incidental take of Sacramento
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead fry and juveniles are anticipated if precipitation patterns result in flood control
operations. However, the extent of incidental take associated with isolation will be difficult to
detect and quantify due to the large geographic area that will be affected and because finding
dead or injured juveniles would be difficult without extensive and systematic surveys
immediately following these flood events.

Take of adult Sacramento River winter-run Chinook salmon and Central Valley spring-run
Chinook salmon is not anticipated due to flood control operations. Take of adult Central Valley
steelhead is unlikely to occur as a result of flood control operations.

Delays to upstream migration of adult Sacramento River winter-run Chinook salmon, Central
Valley spring-run Chinook salmon, and Central Valley steelhead will occur when the Red Bluff
Diversion Dam (RBDD) gates are in the closed position between May 15 and September 15 each
year. Average delays of 11 days (range from 1- 40 days) have been reported by radio-tagging
experiments on spring-run Chinook salmon (FWS 1990). These delays are expected to increase
the chance that spawning will be unsuccessful. In some cases, it is expected that adult spawners
will be unable to access tributary streams above the RBDD, due to low flows and thermal
barriers developing at the tributary mouth during the time the fish were delayed in their
migration. The potential amount of take is difficult to predict. However, it anticipated that some
adult winter-run or spring-run Chinook salmon will die prior to spawning as a result of blockage
or delay. Of those that are able to continue migrating upstream after delays, spawning may be
unsuccessful because their redds may be destroyed by later spawning fall-run Chinook salmon.

Dry conditions or moderate precipitation will create low instream flows below CVP and SWP
controlled reservoirs. Such conditions could result in take of Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon, and Central Valley steelhead eggs
and pre-emergent fry through dewatering of redds. In addition, the take of juvenile Central
Valley steelhead is also anticipated because of high water temperatures as a result of low
summer flows. In the 90 percent exceedence forecast, water temperatures would reach lethal
limits for juvenile steelhead in the Feather River low flow channel from June through August
and in the American River from April through October. However, in the 50 percent exceedence
forecast water temperatures are in the preferred range for Sacramento River winter-run Chinook
salmon, Central Valley spring-run Chinook salmon and Central Valley steelhead for at least a
portion of the streams directly below CVP and SWP dams. These areas are: 1) the Sacramento
River from Keswick Dam to Red Bluff: 2) Clear Creek from Whiskeytown Dam to the
Powerline Crossing Road (RM 5); 3) the Feather River from Oroville Dam to the Thermalito
Afterbay; 4) the American River from Nimbus Dam to Watt Avenue; and 5) the Stanislaus River
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from Tulloch Dam to Oakdale. Water temperatures above the preferred ranges for Sacramento
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead will limit the availability and suitability of habitat in the above described
reaches for juvenile rearing and emigration. Low flow conditions forecasted for dry conditions
(90 percent exceedence forecast) or below normal precipitation can lead to rapid decreases in
stream flows during critical spawning periods, which may dewater redds or stress adults. Low
flow conditions can also prevent adults from reaching spawning areas within tributary streams
by creating thermal barriers and subjecting them to increased poaching or predation in summer
holding pools. Low flow conditions are particularly significant for Central Valley spring-run
Chinook salmon and Central Valley steelhead.

Capture and collection of juvenile Central Valley steelhead in the Stanislaus River by screw
traps is anticipated through fisheries studies to evaluate New Melones Reservoir operations on
anadromous salmonids. Based on past sampling by screw trap at the Oakdale sampling site, up
to 60 steelhead smolts and pre-smolts may be captured and released below the trapping site.
Previous sampling experience with screw traps in the Stanislaus River indicates that all captured
steelhead can be maintained in good physical condition and released unharmed back into the
river.

Capture and collection of juvenile Central Valley spring-run Chinook salmon and Central Valley
steelhead in the Feather River by rotary screw traps, fyke traps, and seines is anticipated through
fisheries studies to evaluate the effect of flow fluctuations. Based on past monitoring by screw
traps in the low flow channel and seining below the Thermalito outlet, fewer than 10 spring-run
Chinook salmon yearlings, approximately 3,000 young-of-the-year spring-run Chinook salmon
and 600 juvenile steelhead are expected be captured and released below the trapping site (DWR
2002, 2003, 2004). It is not expected that Central Valley spring-run Chinook salmon or
steelhead fry will be captured because emergence is anticipated to occur before the start of the
sampling period. Capture and collection of adult Central Valley spring-run Chinook salmon and
Central Valley steelhead may also occur during sampling. However, based on previous
sampling, no adult Central Valley spring-run Chinook salmon and fewer than 25 adult Central
Valley steelhead are expected to be captured and released. Experience with trapping and seining
in the Feather River indicates that all captured steelhead can be maintained in good physical
condition and released unharmed back into the river,

In the Delta, death, injury, and harm to juvenile and adult Sacramento River winter-run Chinook
salmon, Central Valley spring-run Chinook salmon, and Central Valley steelhead is anticipated
due to changes in Delta hydrology created by the operation of the Delta Cross Channel (DCC)
gates and at Tracy (CVP) and Harvey Banks (SWP) export pumping plants (Delta pumping
plants). This take includes reduced survival of juvenile Chinook salmon diverted through the
DCC into the central Delta from 1) elevated water temperatures and poorer water quality within
the central Delta; 2) losses due to entrainment at unscreened water diversions within the central
Delta; 3) predation associated with physical structures; 4) reverse flow conditions as a result of
CVP/SWP pumping; and 5) direct loss at the Delta pumping facilities within the southern Delta,
In addition, delays and increased straying are expected when adults encounter the backside of the
DCC gates in the closed position. Additional juvenile loss is expected to increase at the
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unscreened Rock Slough diversion into the Contra Costa Canal. Incidental take through the
collection, handling, trucking and release of salvaged juveniles and adults at the Tracy and
Skinner Fish Collection Facilities is expected to increase as more fish are entrained. At the
Suisun Marsh Salinity Control Structure delays in fish passage from tidal operations and
collection of adults in fisheries studies to evaluate passage are expected.

Operation of the DCC gates and Delta pumping plants are expected fo cause increased mortality
of Sacramento River winter-run Chinook salmon, spring-run Chinook salmon and steelhead
emigrating from the Sacramento River basin through entrainment into the central Delta where
survival rates are expected to be reduced. In most years these losses will be minimized by
intermittent DCC gate closures from October through January and mandatory closures from
February 1 to May 20 (SWRCB, D-1641). Overall mortality of Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon and Central Valley steelhead
juveniles that are diverted into the central Delta ranges from 33 to 95 percent (Brandes and
McLain 2001, FWS 2001-2004) depending on a variety of factors. These mortalities are
generally attributed to increased residence time, a longer migration route, reverse flows, altered
salinity gradient, predation, elevated water temperatures, contaminants, and reduced food supply
(DFG 1998; McEwan 2001, Vogel 2004). While losses at the CVP and SWP Delta pumping
facilities can generally be quantified through observations of salvaged fish at the Tracy and
Skinner Fish collection facilities, the difference in through-Delta mortality as a result of
proposed operation of the Delta pumping plants is difficult to detect and quantify because dead
or injured juvenile fish can not be observed.

Although indirect losses in the Delta cannot be quantified, entrainment of Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon and Central Valley
steelhead juveniles can be monitored at the CVP and SWP Delta pumping facilities. Based on
implementing actions described in the Salmon Decision Process to minimize direct and indirect
losses, it is expected that the incidental take of juvenile Sacramento River winter-run Chinook
salmon can generally be managed to less than 2 percent, cumulatively, between the CVP and
SWP pumping plants. This incidental take is based on the estimated annual juvenile production
of Sacramento River winter-run Chinook salmon entering the Delta.

The incidental take of juvenile Central Valley spring-run Chinook salmon, identified by CWT’s
or genetic markers, at the CVP Tracy pumping facility can be combined with the incidental take
at the SWP Harvey Banks pumping facility from December 1 to May 30, annually. Ttis
expected that the cumulative incidental take at the Delta pumping facilities can be managed to
not exceed one percent, of the anticipated juvenile Central Valley spring-run Chinook salmon
population entering the Delta in any year. However, due to their overlap in size with fall-run
Chinook salmon, losses of YOY Central Valley spring-run Chinook salmon are not easily
quantified or monitored through observations of fish salvaged at the CVP and SWP Delta
pumping facilities. An analysis using combined fall-run and spring-run Chinook salmon YOY
losses at the CVP and SWP pumping facilities from 1994 to 1998, showed Central Valley spring
run Chinook salmon represented less than one percent of the total loss, whereas Sacramento
River fall-run fish accounted for 7.4 percent and San Joaquin River fall-run fish made up the
majority at 92.5 percent (DWR 1999). The total combined YOY loss from 1994 to 1998 ranged
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from 11,258 to 124,816, with an average loss of 74,087 per year. This average represents the
anticipated combined loss of spring-run and fall-run YOY Chinook salmon from the proposed
project operations. Therefore, the average loss of Central Valley spring-run Chinook YOY
salmon is expected to be less than 741 individuals per year.

Due to expanded monitoring efforts in the upstream tributaries, wild Central Valley spring-run
Chinook salmon juveniles are being tagged with CWT’s as they migrate downstream to the
Sacramento River. In 2003, there were 97,529 tagged in Butte Creek and 36,415 tagged in the
Yuba River (DFG 2004b). Since it is standard practice at the Delta Fish Collection Facilities to
kill all Chinook salmon that are CWT tagged for identification purposes, a certain amount of
lethal take is expected for these wild Central Valley spring-run Chinook salmon, In the 2002-
2003 Sacramento River winter-run Chinook Incidental Take Report (DWR 2004) no wild spring-
run Chinook salmon were reported at the Delta fish collection facilities, however six tags were
recovered from the FWS Sacramento trawl and Chipps Island trawl studies in April and May.
NOAA Fisheries expects that in April and May a small number of tagged wild spring-run
Chinook salmon will be entrained and therefore killed during the sampling process (i.e., 10
minute counts) at the Delta Fish Collection Facilities.

Incidental take of yearling spring-run Chinook salmon at the CVP Tracy pumping facility can be
combined with the estimated take at the SWP Harvey Banks pumping facility and can be based
on observations of CWT late-fall Chinook salmon uniquely marked at Coleman National Fish
Hatchery and released in the upper Sacramento Basin as Central Valley spring-run Chinook
salmon surrogates. These uniquely marked late fall-run Chinook salmon are expected to serve as
appropriate surrogates for Central Valley spring-run Chinook salmon because they would be
released to begin their emigration and smoltification passage through the Delta at approximately
the same time and size as wild Central Valley spring-run Chinook salmon. Spring-run Chinook
salmon surrogate release groups will be identified by NOAA Fisheries, in consultation with FWS
and DFG. Since the surrogates would experience the same conditions in the Sacramento River,
NOAA Fisheries anticipates that they will be taken at comparable rates to the wild fish.
Therefore conditions which result in the loss of one percent of the marked late fall-run Chinook
salmon surrogates are expected to have also resulted in the loss of one percent of the juvenile
Central Valley spring-run Chinook salmon population. Take will be calculated with the standard
loss estimation procedures applicable at the respective fish collection facilities.

Although loss estimates for Cental Valley steclhead at the CVP and SWP Delta pumping
facilities have not been determined, the level of take for steelhead can be anticipated from
salvage estimates at these facilities in prior years. Based on salvage data from 1993 to 2003, the
number of unclipped (wild) juvenile Central Valley steelhead salvaged from both facilities has
ranged from 461 to 16,537 fish during the sampling season from October through June, with an
average salvage rate of 3,719 steelhead. Generally, these fish are returned alive to the Delta
waters through the collection, trucking and release program at the CVP and SWP pumping
facilities.

At the Rock Slough diversion, direct losses due to entrainment are not expected to exceed 5
Sacramento River winter-run Chinook salmon juveniles, 10 Central Valley spring-run Chinook
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juveniles, and 5 Central Valley steelhead total (juveniles plus adults) annually. This incidental
take is expected to account for the extrapolated loss due to predation in front of the pumps and
the pumps themselves. Expanded losses (entrainment losses plus losses due to predation in front
of the pumps) based on DFG monitoring from 1994 to 1996, is anticipated to be approximately
257 juvenile Sacramento River winter-run Chinook salmon, 2,215 juvenile Central Valley
spring-run Chinook salmon, and 738 juvenile Central Valley steelhead. However, these losses
are expected to be reduced due to integrated operations with screened diversions at Old River
and Mallard Slough where the majority of pumping is planned. In addition, changes in
diversions at Rock Slough from winter to summer months is expected to further reduce
anticipated losses.

Incidental take of Central Valley steelhead at the CVP Tracy pumping facility can be combined
with the incidental take at the SWP Harvey Banks pumping facility and will be based on yearly
observations of unmarked steelhead at the CVP’s Tracy and SWP’s Skinner fish collection
facilities during the period of October 1 through September 30. The combined cumulative
salvage of unmarked juvenile and adult Central Valley steelhead at the CVP and SWP Delta
pumping facilities is not expected to exceed one percent of the previous years estimated juvenile
steelhead production, based on Chipps Island Trawl data. The juvenile production estimate (JPE)
for Central Valley steelhead will be developed by NOAA Fisheries in consultation with DFG
and FWS. For the year 2004-2005, and until a suitable JPE is developed, the combined
cumulative salvage at the CVP and SWP pumping facilities is not expected to exceed 3,000
juvenile steelhead.

An unquantifiable amount of take is also anticipated as a result of the interrelated and
interdependent effects of hatchery operations conducted as mitigation for the CVP and/or SWP.
These effects primarily stem from the competition for space and hybridization between natural
or wild spawners and hatchery produced salmon and steelhead. As these activities will be
addressed in more detail under separate ESA section 7 consultations, this biological opinion does
not exempt take associated with the Trinity River Hatchery (Trinity River), Coleman National
Fish Hatchery (Sacramento River), Feather River Hatchery (Feather River), or the Nimbus Fish
Hatchery (American River). ‘

Reclamation and DWR have proposed to operate CVP and SWP facilities in accordance with
either plans, agreements, or specific criteria outlined in this biological opinion. Total upstream
plus Delta losses above the current baseline, due to the proposed action, are estimated at 7
percent for Sacramento River winter-run Chinook salmon, 10 percent for Central Valley spring-
run Chinook salmon, and 18 percent for Central Valley steelhead in all but critically dry water
year conditions. No additional losses, above the baseline, are anticipated for SONCC coho
salmon or Central California Coast steelhead. Critically dry water year conditions and
deviations during all other years from current plans, agreements, or criteria may result in
additional loss and adverse effects to Sacramento River winter-run Chinook salmon, Central
Valley spring-run Chinook salmon and Central Valley steelhead that have not been analyzed in
this opinion. In this event, formal consultation shall be reinitiated immediately to analyze these
additional effects and to determine if the changes are likely to jeopardize these species or result
in additional incidental take.
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B. Effect of the Take - Formal Consultation

The expected effect of the proposed action in the up river areas will consist of fish behavior
modification, temporary loss of habitat, and potential death or injury of egg, fry and juvenile
Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and
Central Valley steelhead. These effects are the result of intensively managed flows within the
upper Sacramento River, Clear Creek, the Feather River, the American River, and the Stanislaus
River which are anticipated to elevate instream water temperatures, reduce the availability and
suitability of spawning and rearing habitat, cause redds to be desiccated and juveniles stranded
and generally limit the amount of habitat available to salmon and steelhead. In addition, gate
closures at the Red Bluff Diversion Dam will adversely effect Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon, and Central Valley steelhead by
blocking or delaying adult migration to the upper Sacramento River and upstream tributaries to
spawn. It is anticipated that blockage or delay at the RBDD will adversely effect the populations
of Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook salmon,
and Central Valley steelhead by reducing spawning success and juvenile survival, In the Delta,
this action will alter fish behavior, result in modification of habitat value, and result in the death
and injury of juvenile and adult salmon and steelhead due to entrainment into the central Delta
through the Delta Cross Channel, altered Delta hydrology, and the direct loss of juvenile salmon
and juvenile and adult steelhead at the CVP and SWP pumping facilities and the Rock Slough
Intake. These effects are reduced by the real time adjustments made in operation of temperature
control strategies, minimum flow requirements, closures of the DCC gates, use of b(2) water and
the EWA.

In the accompanying formal biological opinion, NOAA Fisheries has determined that the
anticipated level of take associate with proposed project operations is not likely to result in
Jeopardy to the continued existence of Sacramento River winter-run Chinook salmon, Central
Valley spring-run Chinook salmon, or Central Valley steelhead.

C. Reasonable and Prudent Measures - Formal Consultation
NOAA Fisheries believes the following reasonable and prudent measures are necessary and
appropriate to minimize take of Sacramento River winter-run Chinook salmon, Central Valley

spring-run Chinook salmon, and Central Valley steelhead.

Joint Central Valley Project and State Water Project Measures:

1. Reclamation and DWR shall gather information regarding the effects of water
temperatures and flow fluctuations on Sacramento River winter-run Chinook salmon,
Central Valley spring-run Chinook salmon, and Central Valley steethead downstream of
CVP and SWP reservoirs, develop long-term ramping criteria, and operate to water
temperature objectives that will avoid or minimize adverse effects to listed salmonids,
consistent with meeting applicable conditions in CVP and SWP water right permits.

2. Reclamation and DWR shall augment spawning gravel within the Sacramento River,
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Feather River, American River, and the Stanislaus River, as necessary, based on
recommendations from DFG, FWS and NOAA Fisheries.

3. Reclamation and DWR shall continue the real-time monitoring of Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead in the lower Sacramento River, the lower San Joaquin River and the
Delta to establish presence and timing to serve as a basis for the management of Delta
Cross Channel gate operations and CVP and SWP Delta pumping operations consistent
with the Salmon Decision Process.

4, Reclamation and DWR shall monitor the extent of incidental take of Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead, associated with the operation of the CVP’s Tracy and SWP’s Harvey
Banks pumping facilities.

Central Valley Project Measures:

General

5. Reclamation shall make its February 15 forecast of deliverable water based on an
estimate of precipitation and runoff within the Sacramento River basin at least as
conservatively as the 90 percent probability of exceedence. Subsequent updates of water
delivery commitments must be based on forecasts at least as conservatively as the 90
percent probability of exceedence.

Shasta Division/Whiskeytown Reservoir Operations

6. Reclamation shall manage the cold water supply within Shasta Reservoir and make cold
water releases from Shasta Reservoir to provide suitable habitat for Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead in the Sacramento River between Keswick Dam and Bend Bridge.

7. Reclamation shall minimize the adverse effects of flow fluctuations associated with
Shasta Reservoir and Whiskeytown Reservoir operations on Sacramento River winter-
run Chinook salmon, Central Valley spring-run Chinook salmon, and Central Valley
steelhead spawning, egg incubation, and fry and juvenile rearing within the upper
Sacramento River and Clear Creek.

Sacramento River Division
8. Reclamation shall implement all measures practicable to provide unimpeded passage
upstream and downstream at the Red Bluff Diversion Dam during the period of
September 1 through June 30 each year.

American River Division
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10.

11.

12.

13.

14.

15.

Reclamation shall manage the cold water supply within Folsom Reservoir and make cold
water releases from Folsom Reservoir to balance the needs of Central Valley steelhead
with fall-run Chinook salmon in the American River downstream of Nimbus Dam.

Reclamation shall minimize the adverse effects of flow fluctuations associated with
Folsom Reservoir and Nimbus Dam operations on Central Valley steelhead spawning,
egg incubation, and fry and juvenile rearing within the American River.

New Melones Division

Reclamation shall manage the cold water supply within New Melones Reservoir and
make cold water releases from New Melones Reservoir to provide suitable rearing
habitat for Central Valley steelhead in the Stanislaus River downstream of Goodwin
Dam.

Reclamation shall minimize the adverse effects of flow fluctuations associated with New
Melones Reservoir and Goodwin Dam operations on Central Valley steelhead spawning,
egg incubation, and fry and juvenile rearing within the Stanislaus River.

CVP Delta Operations

Reclamation shall operate the gates at the Delta Cross Channel (DCC) during the period
of October 1 through April 30 each year to minimize the diversion of juvenile
Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook
salmon, and Central Valley steelhead from the Sacramento River basin into the central
Delta.

Reclamation shall improve and maintain in good working order fish screens at the Tracy
pumping facility to minimize entrainment of juvenile Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon and Central Valley
steelhead as a result of Delta export operations. This shall include fish screen inspections
and developing and implementing a collection and release program, designed to provide
for the survival of fish salvaged at the facility.

Reclamation, in cooperation with the Contra Costa Water District (CCWD), shall
continue to collect additional data at the Tracy Fish Collection Facility and the Rock
Slough Intake to monitor the extent of incidental take of Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon, and Central Valley
steelhead associated with the operation of the CVP’s Tracy and CCWD’s Rock Slough
pumping facilities.

State Water Project Measures:

Oroville/Feather River Operations
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NOAA Fisheries considered the issue of spring run/fall run hybridization, which is largely
attributable to the existence of Oroville Dam, in its jeopardy analysis. NOAA fisheries also
evaluated the effects of instream flows on juvenile Chinook and steelhead rearing habitat in the
low flow channel under the existing regulatory regime. Although terms and conditions could be
specified here to minimize take that might be attributable to in-river conditions resulting from
the operations of the dam, NOAA Fisheries has decided to reiterate terms and conditions from its
interim opinion with respect to cold water releases from Oroville Reservoir and ramping of
flows to ensure those protective measures remain in place to minimize take associated with
ongoing operations and to defer development of additional measures to the ongoing FERC
relicensing process in which it is participating. DWR holds a license for Oroville from FERC,
which is currently undergoing review in the context of a relicensing proceeding. In the FERC
relicensing proceeding, the effects of Oroville Dam and its operations on listed species will be
considered, and NOAA Fisheries will have the opportunity to develop recommendations to avoid
or mitigate adverse effects on listed species not only through the ESA but through the additional
authorities granted to NOAA Fisheries under the Federal Power Act. NOAA Fisheries has
broad authority to prescribe fish passage measures under section 18 of the Federal Power Act
(FPA) and to recommend measures to improve or maintain habitat downstream of a dam
pursuant to section 10(j) of the FPA. As part of the FERC relicensing process, DWR is
completing studies and negotiating measures to address these issues. Rather than risk
complicating or frustrating those negotiations with terms and conditions that might prove to be
incompatible with the final section 18 and 10(j) recommendations, NOAA Fisheries will defer
the specification of any additional reasonable and prudent measures to the FERC process and
consultation on reissuance of the license.

16. The California Department of Water Resources (DWR) shall investigate and implement
all measures practicable to avoid or minimize adverse effects of Oroville Reservoir
operations and to improve natural production of Central Valley spring-run Chinook
salmon and Central Valley steelhead in the Feather River below Oroville Dam.

17. DWR shall manage cold water storage in Oroville Reservoir and make cold water
releases from Oroville Reservoir to provide suitable spawning and rearing habitat within
the Feather River for Central Valley spring-run Chinook salmon and Central Valley
steelhead between the Fish Barrier Dam and Robinsons Riffle (RM 61.6).

SWP Delta Operations

18. DWR shall improve and maintain in good working order fish screens at the Harvey
Banks pumping facility to minimize entrainment of juvenile Sacramento River winter-
run Chinook salmon, Central Valley spring-run Chinook salmon and Central Valley
steelhead as a result of Delta export operations. This shall include developing and
implementing a collection and release program for salvaged fish designed to provide for
the survival of fish salvaged at the facility.

19. DWR shall collect additional data at the Clifton Court Forebay, the John Skinner Fish
Collection Facility, and the Harvey Banks pumping facility to monitor the incidental take
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20.

of Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook
salmon, and Central Valley steelhead and to develop improvements to pumping facility
operations to further reduce or minimize losses of listed salmonids.

SWP Suisun Marsh Operations
DWR shall operate the of Suisun Marsh Salinity Control Gate to minimize delay and

blockage of adult Sacramento River winter-run Chinook salmon, Central Valley spring-
run Chinook salmon and Central Valley steelhead migrating upstream.

D. Terms and Conditions - Formal Consultation

Reclamation and DWR must comply or ensure compliance by their contractor(s) with the
following terms and conditions, which implement the reasonable and prudent measures
described above. These terms and conditions are non-discretionary.

Joint Central Valley Project and State Water Project Terms and Conditions:

1.

Reclamation and DWR shall gather information regarding the effects of water
temperatures and flow fluctuations on Sacramento River winter-run Chinook salmon,
Central Valley spring-run Chinook salmon, and Central Valley steelhead downstream of
CVP and SWP reservoirs, develop long-term ramping criteria, and operate to water
temperature objectives that will avoid or minimize adverse effects to listed salmonids,
consistent with meeting applicable conditions in CVP and SWP water right permits.

® Reclamation and DWR shall participate in the design, implementation, and
funding of a CALFED steelhead monitoring program that includes adult and
juvenile direct counts, redd surveys, and escapement estimates on CVP and SWP
controlled streams. If appropriate, authorization for any incidental take
associated with the implementation of this monitoring program will be provided
to Reclamation, DWR, or their agent, after NOAA Fisheries review and approval
of the study plans.

° Reclamation and DWR shall ensure that all monitoring programs regarding the
effects of CVP and SWP operations and which result in the direct take of
Sacramento River winter-run Chinook salmon, Central Valley spring-run
Chinook salmon or Central Valley steelhead are conducted by a person or entity
that has been authorized by NOAA Fisheries. Reclamation and DWR shall
establish a contact person to coordinate these activities with NOAA Fisheries.

° Reclamation and DWR shall submit weekly reports to the interagency Data
Assessment Team (DAT) regarding the results of monitoring and incidental take
of Sacramento River winter-run Chinook salmon, Central Valley spring-run
Chinook salmon and Central Valley steelhead associated with operations of
project facilities.
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° Reclamation and DWR shall provide an annual written report to NOAA Fisheries
no later than October 1 of each year. This report shall provide the data gathered
and summarize the results of Sacramento River winter-run Chinook salmon,
Central Valley spring-run Chinook salmon and Central Valley steelhead
monitoring and incidental take associated with the operation of the Delta pumping
plants(including the Rock Slough Pumping Plant). All juvenile mortality must be
minimized and reported, including those from special studies conducted during
salvage operations. This report should be sent to NOAA Fisheries (Southwest
Region, Protected Resources Division, Sacramento Area Office, 650 Capitol
Mall, Suite 8-300, Sacramento, California 95814-4706).

Reclamation and DWR shall augment spawning gravel within the Sacramento River,
Feather River, American River, and the Stanislaus River, as necessary, based on
recommendations from DFG, FWS and NOAA Fisheries.

a. Reclamation and DWR shall develop a spawning gravel augmentation plan, in
consultation with DFG, FWS, and NOAA Fisheries, for the Sacramento River,
Clear Creek, Feather River, American River, and Stanislaus River, no later than
December 31, 2005.

b. Reclamation and DWR shall implement the spawning gravel enhancement
program, as described in the spawning gravel augmentation plan, as soon as
possible.

Reclamation and DWR shall continue the real-time monitoring of Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead in the lower Sacramento River, the lower San Joaquin River and the
Delta to establish presence and timing to serve as a basis for the management of Delta
Cross Channel gate operations and CVP and SWP Delta pumping operations consistent
with the Salmon Decision Process.

a. Reclamation and DWR shall conduct continuous real-time monitoring must be
conducted between October 1 and May 31 of each year commencing in 2004.

b. Reclamation and DWR shall submit weekly DAT reports and an annual written
report to NOAA Fisheries describing the results of real-time monitoring of
Sacramento River winter-run Chinook salmon, Central Valley spring-run
Chinook salmon and Central Valley steelhead associated with operations of the
DCC and CVP and SWP Delta pumping facilities.

Reclamation and DWR shall monitor the extent of incidental take of Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead, associated with the operation of the CVP’s Tracy and SWP’s Harvey
Banks pumping facilities.
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a. Reclamation and DWR shall calculated salmon and steelhead loss at the Tracy
and Banks pumping plants on a real-time basis from October 1 through May 31
each year.

b. Reclamation and DWR will monitor the loss of juvenile Sacramento River
winter-run Chinook salmon at the CVP and SWP Delta pumping facilities and
will use that information to determine whether the anticipated level of loss is
likely to exceed the authorized level of 2%, cumulatively, of the estimated
number of juvenile Sacramento River winter-run Chinook salmon entering the
Delta annually. If either agency or NOAA Fisheries determines the rate of loss
has exceeded 1%, cumulatively, Reclamation and DWR shall immediately
convene the Water Operations Management Team to explore additional measures
which can be implemented to reduce the rate of take and ensure the identified 2%
level of take is not exceeded. If either agency or NOAA Fisheries determines the
rate of loss is sufficiently high that the estimated loss will likely exceed the 2%
identified level, consultation shall be reinitiated immediately.

C. Reclamation and DWR will monitor the loss of identified Central Valley spring-
run Chinook salmon surrogate release groups at the CVP and SWP Delta
pumping facilities and use that information to determine whether the cumulative
estimated level of loss is expected to exceed one percent. If the estimated rate of
loss approaches 1% Reclamation and DWR shall immediately convene the Water
Operations Management Team to explore additional measures which can be
implemented to reduce the rate of take. If the rate of loss exceeds 1%,
consultation shall be reinitiated immediately.

d. Reclamation and DWR will monitor the loss of Central Valley steelhead at the
CVP and SWP Delta pumping facilities and use that information to determine
whether the cumulative estimated level of loss is expected to exceed one percent
of the juvenile production estimate (JPE) for steelhead entering the Delta. Until
such time as a suitable JPE has been developed, the cumulative take at the CVP
and SWP delta pumping facilities shall not exceed 3,000 steelhead (juveniles and
adults combined). If the take level anticipated for Central Valley steelhead is
exceeded, Reclamation and DWR shall immediately convene the Water
Operations Management Team to explore additional measures which can be
implemented to reduce the rate of take. If suitable measures to reduce the rate of
take can not be implemented, consultation shall be reinitiated immediately.

Central Valley Project Terms and Conditions:

General

5. Reclamation shall make its February 15 forecast of deliverable water based on an
estimate of precipitation and runoff within the Sacramento River basin at least as
conservatively as the 90 percent probability of exceedence. Subsequent updates of water
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delivery commitments must be based on monthly forecasts at least as conservatively as
the 90 percent probability of exceedence.

a.

Reclamation shall provide to the Regional Administrator, NOAA Fisheries,
Southwest Region, the results of the February 90 percent exceedence forecast of
runoff and planned CVP operations, including predictive water temperature
models at least 3 working days prior to the first water allocations announcement
for the current year and all subsequent updates for that year.

Reclamation shall provide NOAA Fisheries with the opportunity to review the
proposed operations forecasts prior to the first water allocations announced each
year and all subsequent updates for the purpose of ensuring their consistency with
the objective of providing to the extent controllable habitat availability and
suitability for listed salmonids.

Reclamation shall cooperate with DFG to fund and implement aerial surveys of
redd distribution so that current information is available for consideration in
making within year water management decisions.

Shasta Division/Whiskeytown Reservoir Operations

Reclamation shall manage the cold water supply within Shasta Reservoir and make cold
water releases from Shasta Reservoir to provide suitable habitat for Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead in the Sacramento River between Keswick Dam and Bend Bridge.

a.

Reclamation shall target a minimum end-of-year (September 30) carryover
storage in Shasta Reservoir of 1.9 MAF for improvement of cold water resources
in the following water year.

Reclamation shall target daily average water temperatures in the Sacramento
River between Keswick Dam and Bend Bridge as follows:

1. Not in excess of 56 °F at compliance locations between Balls Ferry and
Bend Bridge from April 15 through September 30, and not in excess of
60°F at the same compliance locations between Balls Ferry and Bend
Bridge from October 1 through October 31, provided operations and
temperature forecasts demonstrate the capability to achieve and sustain
compliance.

il If annual conditions cannot support project compliance at Balls Ferry,
Reclamation shall reinitiate consultation and convene the SRTTF to
provide input regarding annual cold water management altematives prior
to announcement of the CVP water service delivery allocations.
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iii. The selection of compliance locations downstream of Balls Ferry shall be
accomplished through an annual adaptive management process, initiated
by Reclamation in consultation with NOAA Fisheries, utilizing input from
the SRTTF (as described in the OCAP BA, Appendix B), and based on
the technical assessment of cold water resources information and
projections available in the spring months (i.e., March, April, May).

iv. The annual adaptive management process will focus efforts to analyze
annual cold water management flexibility to provide thermal protections
to winter-run Chinook salmon, spring-run Chinook salmon, and steelhead
as envisioned in the SWRCB Order 90-5. Initial technical analysis will
consider the following selection of compliance locations based on the
projected cold water availability and spawning distribution in the upper
Sacramento River:

May 1, Shasta cold water volume below 52 °F Compliance Target
<3.3 MAF Balls Ferry
> 3.3 MAF but <3.6 MAF Jellys Ferry
>3.6 MAF Bend Bridge

Reclamation shall develop guidelines for use of the current temperature model to
analyze information produced by the model in combination with measured
temperature profiles to evaluate seasonal risks of cold water management. In
2005 Reclamation, in coordination with NOAA Fisheries and other
representatives of the SRTTF, will assess potential improvements to the model
and guidelines to increase its effectiveness and identify a schedule for
implementation of the improvements.

In critical water years, when temperature mortality of winter-run and spring-run
Chinook salmon eggs and fiy within the mainstem Sacramento River in
September and October is expected to be high (e.g., > 40% mortality using
Reclamation’s Salmon Mortality Model), Reclamation shall consider all options
for fully utilizing cold water available in Shasta Reservoir, including use of low
level outlets.

Reclamation shall minimize the adverse effects of flow fluctuations associated with
Shasta Reservoir and Whiskeytown Reservoir operations on Sacramento River winter-
run Chinook salmon, Central Valley spring-run Chinook salmon, and Central Valley
steelhead spawning, egg incubation, and fry and juvenile rearing within the upper
Sacramento River and Clear Creek.

Reclamation shall coordinate with NOAA Fisheries before reducing releases
downstream of Keswick Dam when monitoring suggests such changes may have
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adverse effects.

Reclamation, as described in the CVPIA, shall develop a Fisheries Management
Plan (FMP)for Clear Creek downstream of Whiskeytown Reservoir with input
from the Clear Creek Technical Team, a working group comprised of fishery
biologists, geologists, and other river and land management specialists from DFG,
FWS, NOAA Fisheries, Reclamation, and BLM. The Clear Creek FMP should
balance instream flow and temperature requirements of spring-run Chinook
salmon, fall-run Chinook salmon, and steelhead with the operations for other
CVP objectives, including water supply, power, and temperature control for
winter-run Chinook salmon in the Sacramento River. In the absence of an FMP,
Reclamation shall seek input from the Clear Creek Technical Team on these
considerations, and will develop annual plans for avoiding or minimizing adverse
impacts, and optimizing conditions for anadromous fish. Prior to implementation,
these annual plans shall be reviewed and approved by NOAA Fisheries.

Reclamation shall manage Whiskeytown releases, to the maximum extent
practical, to meet a daily water temperature of: 1) 60 °F at the Igo gage from June
1 through September 15 to protect over-summering steelhead and pre-spawning
spring-run Chinook from thermal stress; and 2) 56 °F from September 15th to
October 31st for spring-run Chinook spawning and steelhead rearing. In 2005
Reclamation, in coordination with NOAA Fisheries will assess improvements to
modeling water temperatures in Clear Creek and identify a schedule for making
improvements.

Reclamation shall schedule the ramping down of non-Glory Hole releases from
Whiskeytown Reservoir to not exceed 0.1 foot / hour (estimated at RM 3.03 in
attached table of maximum ramping rates). Ramping rates for releases greater
than 300 cfs would be made after consultation with the Clear Creek Technical
Team, considering: time of year of the change, time of day, timing change to
occur with natural changes in flow and or turbidity, size of fish present in creek,
species and protected status of vulnerable fish, the amount of water required, and
relative costs or benefits of proposed flow. Reclamation shall time flow
decreases so that the most juvenile Chinook salmon and steelhead experience the
stage decrease during darkness. Maximum ramping rate of flow releases from
Whiskeytown Dam into Clear Creek shall be accomplished based on the
following targets within the precision of the outlet works or the City of Redding
powerplant equipment.

Discharge Ramping Rate
600-330 cfs 16 cfs / hour
330-105 cfs 15 c¢fs / hour
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105-50 cfs 14 cfs / hour

Reclamation shall coordinate with DFG and FWS on conducting an IFIM study to
aid in determining long term flow needs, including channel forming pulse flows,
of Clear Creek as mandated under CVPIA. Upon completion of the study,
Reclamation and FWS shall consider allocation of CVPIA 3406(b)(1) and (b)(2)
resources to provide the recommended flows that provide habitat conditions for
anadromous salmonids.

Reclamation will coordinate with NOAA Fisheries, FWS, and DFG to continue
implementation and funding of fisheries monitoring of spring-run Chinook
salmon and steelhead (including adult snorkel surveys, population estimates for
steelhead, and rotary screw trapping) in Clear Creek to aide in determining the
benefits of flow and temperature management.

Sacramento River Division

Reclamation shall implement all measures practicable to provide unimpeded passage
upstream and downstream at the Red Bluff Diversion Dam during the period of
September 1 through June 30 each year.

a.

As a minimum, Reclamation shall provide unimpeded upstream and downstream
passage at the Red Bluff Diversion Dam from September 15 through May 14 each
year.

NOAA Fisheries will review proposals for early gate closures (prior to May 15)
of up to 10 days, one time per year, only in emergency situations where the
alternative water supplies (i.e., new 4" pump at Red Bluff Pumping Plant and
Stony Creek) are unable to meet TCCA demands. Reclamation will reopen the
gates for a minimum of five consecutive days, prior to June 15 of the same year in
a manner that will be least likely to adversely affect water deliveries.

Reclamation shall further investigate and implement all practicable opportunities,
including improvements to fish ladders, to improve or provide unimpeded
upstream and downstream passage at Red Bluff Diversion Dam from May 15
through June 30 and from September 1 through September 15 each year.

Reclamation, in coordination with FWS and DFG, shall further investigate the
results of blockage or delays in the migration of adult Sacramento River winter-
run Chinook salmon and Central Valley spring-run Chinook salmon at the RBDD
as a result of gate closures between May 15 and June 30 and from September 1
through September 15. Written reports shall be provided to NOAA Fisheries as
investigations are completed.
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10.

American River Division

Reclamation shall manage the cold water supply within Folsom Reservoir and make cold
water releases from Folsom Reservoir to balance the needs of Central Valley steelhead
with fall-run Chinook salmon in the American River downstream of Nimbus Dam.

a.

Reclamation shall coordinate with the B2IT group to target a spring filling (May
or June) of at least 700 TAF of storage in Folsom Reservoir in order to conserve
available cold water resources and to develop a water temperature control plan.

Reclamation shall develop a water temperature control plan for review and
approval of NOAA Fisheries. The draft annual temperature control plan will be
submitted by Reclamation for review by NOAA Fisheries not later than May 1 of
each year. In the development of that annual temperature control plan,
Reclamation shall seek input from the membership of the American River
Operations Group (AROG).

The water temperature control plan will give a preference to utilization of
available cold water resources and Folsom Dam shutter management for the
protection of steelhead by targeting 68 °F at Watt Avenue Bridge, before
assessing cold walter reserves available for the fall. A target of 68 °F at Watt Ave
will likely provide a limited section of habitat between Nimbus Dam and Watt
Ave in the preferred 65 °F range without seasonally exhausting the limited cold
water available. If sufficient cold water availability exists to seasonally provide
68 °F at Watt Ave., then and only then would the potential to reserve the last
shutter pull for the fall season exist.

Reclamation shall minimize the adverse effects of flow fluctuations associated with
Folsom and Nimbus Reservoir operations on Central Valley steelhead spawning, egg
incubation, and fry and juvenile rearing within the American River.

a.

During periods outside of flood control operations and to the extent controllable
during flood control operations, Reclamation shall ramp down releases in the
American River below Nimbus Dam as follows:

20,000 to 16,000 4,000 1,350
16,000 to 13,000 3,000 1,000
13,000 to 11,000 2,000 700

223



11

12.

11,000 to 9,500 1,500 500
9,500 to 8,300 1,200 400
8,300 t0 7,300 1,000 350
7,300 10 6,400 900 300
6,400 10 5,650 750 250
5,650 to 5,000 650 250

<5,000 500 100

From January 1 through April 31 each year, Reclamation must coordinate with
NOAA Fisheries, DFG and FWS to implement and fund monitoring of steelhead
egg and juvenile stranding or dewatering events in order to estimate the incidental
take associated with flow reductions in this time period from Nimbus Dam to the
American River. All efforts shall be made to minimize dewatering of steelhead
redds or adverse effects to incubating eggs, fiy or juveniles.

New Melones Division

Reclamation shall manage the cold water supply within New Melones Reservoir and
make cold water releases from New Melones Reservoir to optimize suitable rearing
habitat for Central Valley steelhead in the Stanislaus River downstream of Goodwin

Reclamation shall manage cold water releases from New Melones Reservoir to
maintain daily average water temperature in the Stanislaus River between
Goodwin Dam and the Orange Blossom Road bridge at no more than 65°F during
the period of June 1 through November 30 to protect rearing juvenile Central
Valley steelhead.

Reclamation shall coordinate water temperature releases with DFG and FWS to
use fishery release water, to the extent possible, consistent with NMIPO, D-1641,
and CVPIA.

If it becomes necessary to deviate from condition 7.a. above, Reclamation shall
consult with DFG, FWS and NOAA Fisheries to develop a plan using all means
possible to maximize suitable rearing habitat for Central Valley steelhead
Juveniles within the Stanislaus River below Goodwin Dam prior to June 1 each
year.

Reclamation shall minimize the adverse effects of flow fluctuations associated with New
Melones Reservoir and Goodwin Dam operations on Central Valley steelhead spawning,
egg incubation, and fry and juvenile rearing within the Stanislaus River.
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13.

a. During periods outside of flood control operations and to the extent controllable
during flood control operations, Reclamation shall ramp down releases in the
Stanislaus River below Goodwin Dam as follows:

Existing Release Level Rate of Increase Rate of Decrease
(cfs) (cfs) (cfs)
at or above 4,500 500 per 4 hours 500 per 4 hours
2,000 t0 4,499 500 per 2 hours 500 per 4 hours
500 to 1,999 250 per 2 hours 200 per 4 hours
300 to 499 100 per 2 hours 100 per 4 hours
CVP Delta Operations

Reclamation shall operate the gates at the Delta Cross Channel (DCC) during the period
of October 1 through April 30 each year to minimize the diversion of juvenile
Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook
salmon, and Central Valley steelhead from the Sacramento River basin into the central
Delta.

a. Reclamation shall operate the gates of the DCC consistent with recommendations
from the CALFED Operations Group, SWRCB D-1641 and the Salmon Decision
Process (i.e., see OCAP Appendix B). Reclamation in coordination with the
interagency Data Assessment Team (DAT), will monitor fish movement and
water quality conditions within the Delta from October 1 through May 15. Gate
openings for water quality improvements shall be coordinated with NOAA
Fisheries, DFG, and FWS through the Water Operations Management Team
(WOMT) and shall be minimized if fishery monitoring results indicate that
Juvenile Sacramento River winter-run Chinook salmon, Central Valley spring-run
Chinook salmon and Central Valley steelhead are migrating through the area and
are in the vicinity of the DCC.

b. To facilitate common understanding of the potential competing objectives of
water quality maintenance, export water supplies, and fisheries protection,
Reclamation in cooperation with DWR shall develop a document addressing
specific water quality criteria, operational rules, and a decision making process
for operation of the DCC gates during the period between October 1 and May 15.
This effort shall include investigation of whether hydrodynamic models can be
used to predict potential water quality problems and develop alternative
operations scenarios for the DCC gates and the Delta export pumps. This
document, including updated water quality criteria, operational rules, and the
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14.

15.

decision-making process shall be completed and provided to NOAA Fisheries,
Southwest Region, for review and approval no later than December 31, 2005, As
necessary this document shall be updated or revised, with NOAA Fisheries
approval, annually thereafter.

Reclamation shall improve and maintain in good working order fish screens at the Tracy
pumping facility to minimize entrainment of juvenile Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon and Central Valley
steethead as a result of Delta export operations. This shall include fish screen inspections
and developing and implementing a collection and release program, designed to provide
for the survival of fish salvaged at the facility.

a. Reclamation shall submit to NOAA Fisheries for approval one or more solutions
to reduce losses associated with cleaning operations of the primary and secondary
louver screens and secondary channel dewatering at the Tracy Fish Collection
Facility (TFCF) no later than September 30, 2005. Upon approval by NOAA
Fisheries, the selected solution shall be implemented as soon as possible.

b. Prior to and until such time as a reasonable solution to losses associated with
cleaning operations at the TFCF is implemented, Reclamations shall coordinate
with NOAA Fisheries and revise the loss calculation formula for the Tracy
pumping facility to reflect the expected higher losses not previously considered.
This updated loss calculation formula shall be developed and submitted to NOAA
fisheries for review and approval no later than December 15, 2004.

c. Reclamation shall conduct annual fish screen inspections, in coordination with
NOAA Fisheries, of all Tracy pumping facility fish screens and permit reasonable
unannounced access to the TFCF by NOAA Fisheries staff at least one additional
time each year for additional inspections. These inspections shall include access
all to records of operation, fish salvage, and fish transportation and release
activities.

d. Reclamation shall ensure that fish transportation runs conducted as part of the
collection and release (salvage) program for listed salmonids are conducted at
least every 12 hours or more frequently if required by the “Bates Table”
calculations made at each count and recorded on the monthly report.

Reclamation, in cooperation with the Contra Costa Water District (CCWD), shall
continue to collect additional data at the Tracy Fish Collection Facility and the Rock
Slough Intake to monitor the extent of incidental take of Sacramento River winter-run
Chinook salmon, Central Valley spring-run Chinook salmon, and Central Valley
steelhead associated with the operation of the CVP’s Tracy and CCWD’s Rock Slough
pumping facilities.
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Incidental take of Sacramento River winter-run Chinook salmon, Central Valley
spring-run Chinook salmon and Central Valley steelhead shall be monitored daily
at the Tracy pumping facility and Rock Slough Intake from October 1 through
May 31 of each year. Tissue samples from salvaged fish shall be collected for
genetic analysis and provided to a lab identified by NOAA Fisheries. Loss and
salvage at each facility shall be computed using formulas developed in
consultation with DFG and FWS and approved by NOAA Fisheries.

At the Tracy pumping facility, the following monitoring procedures must be
performed at the Tracy Fish Collection Facility by personnel experienced in
salmon biology. For a minimum period of 10 minutes within each 2 hour interval
throughout the day and night (minimum of 120 minutes per day) all salmon and
steelhead are to be measured (fork length to the nearest millimeter), examined for
the presence or absence of the adipose fin and enumerated. At the Rock Slough
Intake a monitoring program must be implemented similar to the expanded
monitoring plan developed by DFG and implemented in 2004 and performed by
personnel experienced in salmon biology.

Reclamation, in cooperation with CCWD, will monitor the loss of Sacramento
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon and
Central Valley steelhead at the Rock Slough diversion from October 1 through
May 31 each year. Monitoring information shall be used to determine whether
the estimated Ievels of take at the Rock Slough diversion are expected to exceed 5
Sacramento River winter-run Chinook salmon juveniles, 10 Central Valley
spring-run Chinook juveniles, and 5 Central Valley steelhead total (juveniles plus
adults) annually. If the take levels above are exceeded, Reclamation and CCWD
shall immediately consult NOAA Fisheries to explore additional measures which
can be implemented to reduce the level of take. If suitable measure to reduce take
are not available, Reclamation and CCWD shall immediately reinitiate
consultation.

Reclamation shall submit weekly reports to the interagency DAT and provide an
annual written report to NOAA Fisheries. As a minimum, these reports shall
describe the estimated loss and salvage of Sacramento River winter-run Chinook
salmon, Central Valley spring-run Chinook salmon and Central Valley steelhead
associated with operations of the Tracy and Rock Slough pumping facilities. The
annual written report shall be submitted to NOAA Fisheries no later than October
1.

State Water Project Operations:

16.

Oroville Reservoir and Feather River Operations

The California Department of Water Resources (DWR) shall investigate and implement
all measures practicable to avoid or minimize adverse effects of Oroville Reservoir
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operations and to improve natural production of Central Valley spring-run Chinook
salmon and Central Valley steelhead in the Feather River below Oroville Dam.

a DWR will establish and chair a Feather River Interagency Anadromous Fishery
Technical Team (Feather River Technical Team). The Feather River Technical
Team should include fishery biologists, hatchery specialists, and river
morphology specialists from DWR, DFG, FWS, and NOAA Fisheries. The
Feather River Technical Team will meet monthly, quarterly, or as needed to
review, and deliberate O&M actions that may adversely affect anadromous
salmonids and their habitat, and will develop recommendations for avoiding or
minimizing adverse impacts that may result from such actions.

b. DWR will coordinate Dam safety inspections that involve the need to fluctuate
flows in the low flow channel to ensure the inspections are conducted at a time or
in a manner that minimize the potential for adverse effects to spawning and/or
rearing salmon and steethead without affecting flood control or water supply
operations and minimizes effects on power generation.

c. During periods outside of flood control operations and to the extent controllable
during flood control operations, DWR shall ramp down releases to the low flow
channel as presented in the table below:

Feather River Low-Flow Channel Releases Rate of Decrease (cfs) per 24
(cfs) hours
5,000 to 3,501 1,000
3,500 to 2,501 500
2,500 to 600 300
d. DWR shall provide a written report containing the results of rotary screw traps,

fyke traps, snorkel surveys, creel census and tissue sampling for monitoring
studies to NOAA Fisheries (Southwest Region, Protected Resources Division,
Sacramento Area Office, 650 Capitol Mall, Suite 8-300, Sacramento, California
95814-4706). In addition, DWR will continue with the stranding and isolation
study as proposed in the project description. A written report summarizing study
findings shall be provided to NOAA Fisheries annually, no later than December
31, each year. Additional studies are needed to determine (1) in-river abundance,
(2) spawning habitat utilization, and (3) suitability of annual flow patterns for all
life-stages of steelhead and spring-run Chinook salmon,

17. DWR shall manage cold water storage in Oroville Reservoir and make cold water
releases from Oroville Reservoir to provide suitable spawning and rearing habitat within
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18.

19.

the Feather River for Central Valley spring-run Chinook salmon and Central Valley
steelhead between the Fish Barrier Dam and Robinson’s Riffle (RM 61.6).

a. DWR shall maintain daily average water temperatures in the Feather River,
between the Fish Barrier Dam and Robinson’s Riffle (RM 61.6) from June 1
through September 30 less than or equal to 65 °F to protect over-summering
steelhead. This term is not intended to preclude pump-back operations at the
Oroville Facilities that are needed to assist the State of California with supplying
energy during periods when the California ISO has anticipated Stage 2 or higher
alerts.

b. DWR shall consult with the Feather River Technical Team and receive approval
from NOAA Fisheries, prior to making any necessary deviations from the average
daily water temperature compliance criteria as described in 2.a above.

SWP Delta Operations

DWR shall improve and maintain in good working order fish screens at the Harvey
Banks pumping facility to minimize entrainment of juvenile Sacramento River winter-
run Chinook salmon, Central Valley spring-run Chinook salmon and Central Valley
steelhead as a result of Delta export operations. This shall include developing and
implementing a collection and release program for salvaged fish designed to provide for
the survival of fish salvaged at the facility.

a. Incidental take of Sacramento River winter-run Chinook salmon, Central Valley
spring-run Chinook salmon and Central Valley steelhead shall be monitored daily
at the Skinner Fish Collection Facility. Loss and salvage shall be computed using
formulas developed in consultation with DFG and FWS and approved by NOAA
Fisheries.

b. If the trigger for incidental take (identified in amount of take section) for
Sacramento River winter-run Chinook salmon, Central Valley spring-run
Chinook salmon and Central Valley steelhead at the SWP Harvey Banks pumping
facility combined with the estimated take at the CVP Tracy pumping facility is
exceeded Reclamation and DWR, in consultation with the DAT and WOMT,
shall develop and implement actions to avoid further loss.

DWR shall collect additional data at the Clifton Court Forebay, the John Skinner Fish
Collection Facility, and the Harvey Banks pumping plant to monitor the incidental take
of Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook
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20.

salmon, and Central Valley steelhead and to develop and implement improvements to
pumping facility operations to further reduce or minimize losses of listed salmonids.

a. DNA tissue samples and CWT samples from juvenile spring-run and winter-run
Chinook salmon and steelhead at the Tracy and Skinner fish collection facilities
shall be collected by DWR or DFG for genetic analysis or tag removal/reading
pursuant to the sampling protocols established by the IEP Salmon Genetics
Project Work Team. Tissues shall be stored at the DFG tissue bank at Rancho
Cordova for subsequent analysis by Oregon State University or similar lab
approved by NOAA Fisheries. Whole fish or heads for CWT processing and
identification shall be stored at the FWS Bay/Delta Office in Stockton. All
samples shall be clearly marked according to office protocol and a log maintained
at each storage facility. Unclipped steelhead samples for DFG otolith studies may
be collected and stored at the above facilities after providing NOAA Fisheries,
Sacramento Office with a detailed study plan.

b. DWR shall submit weekly reports to the interagency DAT and an annual written
report to NOAA Fisheries describing, as a minimum, the estimated loss and
salvage of Sacramento River winter-run Chinook salmon, Central Valley spring-
run Chinook salmon and Central Valley steelhead associated with operations of
the Harvey Banks pumping facility. This annual written report shall be submitted
no later than October 1.

SWP Suisun Marsh Operations

DWR shall operate the of Suisun Marsh Salinity Control Gate to minimize delay and
blockage of adult Sacramento River winter-run Chinook salmon, Central Valley spring-
run Chinook salmon and Central Valley steelhead migrating upstream.

a. Incidental take for the Suisun Marsh Salinity Control Gates shall be based upon
DFG monitoring studies associated with gate operations. It is anticipated that
some adult steelhead may be caught during these studies, therefore up to 10 adult
steelhead may be tagged to determine their migratory patterns.

i Beginning no later than November 15, 2004, hold the boat lock “open” at
all times when the flashboards are installed at the SMSCG. The boat lock
may be closed temporarily to facilitate the passage of vessels traveling
through Montezuma Slough and for fish passage investigations. This term
and condition will continue to be in effect after September 2005 in
conjunction with the implementation of term and condition “ii” below.
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Ii. Reclamation and DWR shall continue to work with DFG, FWS, and
NOAA Fisheries through the SMSCG Steering Committee to develop a
proposal that will improve fish passage at the SMSCG. The proposal shall
include feasible measures to remove and re-install the SMSCG
flashboards in a timely and efficient manner between September and May
during periods when operation of the structure is not required for water
quality. The proposal shall be submitted to NOAA Fisheries for review
and concurrence by June 1, 2005,

X. PRELIMINARY INCIDENTAL TAKE STATEMENT - EARLY CONSULTATION

Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct. Harm is further defined to include significant habitat
modification or degradation which actually kills or injures fish or wildlife by significantly
impairing essential behavioral patterns, including breeding, spawning, rearing, migrating,
feeding, or sheltering. Incidental take is defined as take that is incidental to, and not the purpose
of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and
7(0)(2), taking that is incidental to and not intended as part of the proposed action is not
considered to be prohibited taking under the ESA provided that such taking is in compliance
with this Incidental Take Statement.

Because the prospective actions considered in the early consultation and preliminary biological
opinion are likely to result in the taking of listed salmonids incidental to the action, NOAA
Fisheries has included this preliminary incidental take statement pursuant to section 7(b)(4) of
the Act. However, because this is an early consultation on the prospective action, this
preliminary incidental take statement does not eliminate Reclamations or DWR’s liability under
the taking prohibitions of section 9 of the Act. Instead, this preliminary incidental take statement
provides Reclamation and DWR with the foreknowledge of the terms and conditions that will be
required if this prospective action is taken.

The following reasonable and prudent measures and implementing terms and conditions become
effective only after NOAA Fisheries confirms the preliminary biological opinion as a final
biological opinion on the prospective action. Reclamation and DWR must request that NOAA
Fisheries confirm this preliminary biological opinion as a final biological opinion on the
prospective action in writing. If NOAA Fisheries reviews the proposed action and finds that
there are no significant changes in the action as planned or in the information used during the
early consultation, it will confirm the preliminary biological opinion as a final biological opinion
on the project and no further section 7 consultation will be necessary except when one or more
of the criteria described in Section XII of this opinion (Reinitiation of Consultation) are met.

This preliminary incidental take statement is applicable to all activities related to the operation of
the CVP and SWP described in the preliminary biological opinion. This preliminary incidental
take statement does not cover activities that are not described and assessed within the
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preliminary biological opinion. In addition, this preliminary incidental take statement does not
cover the facilities or activities of any CVP or SWP contractor, or the facilities or activities of
parties to agreements with the U.S. that recognize a previous vested water right.

A. Preliminary Amount or Extent of Take - Early Consultation

NOAA Fisheries anticipates that the implementation of prospective actions considered in this
early consultation will increase project impacts to endangered Sacramento River winter-run
Chinook salmon, threatened Central Valley spring-run Chinook salmon, and threatened Central
Valley steelhead over those anticipated as a result of the formal consultation. This additional
incidental take is expected to be in the form of death, injury, harm, capture, and collection.

Death, injury, and harm to juvenile and adult winter-run Chinook salmon, spring-run Chinook
salmon, and steelhead are anticipated due to reduced storage in upstream CVP and SWP
reservoirs, further altering the natural hydrological cycle downstream of CVP and SWP dams.
The frequency of water temperatures exceeding 56 °F at Ball’s Ferry on the Sacramento River,
for example, is anticipated to increase by 7% over that expected in the formal consultation.
Since these exceedances are expected to occur in September and October it is likely that
individual reproductive success of Central Valley spring-run Chinook salmon will be most
affected. Egg and fry mortality is anticipated to increase under the prospective actions of the
early consultation as storage will be reduced and the ability to control water temperatures
downstream decreases. Predicted additional average mortality over that anticipated in the formal
consultation is 1% for winter-run Chinook salmon, 5% for spring-run Chinook salmon, and 1%
for steelhead. On the American River, prospective actions considered under early consultation
are also expected to be greater than those anticipated under formal consultation and include: 1)
further reductions in available and suitable habitat; 2) increased redd superimposition; 3)
increased flow fluctuations; and, 4) increased predation on juvenile steelhead.

Prospective actions considered in the early consultation are also expected to increase the severity
of effects in the Delta compared to those anticipated in the formal consultation. Additional
effects in the Delta are primarily linked to additional pumping that will occur when pumping at
Banks increases to 8,500 cfs and the CVP/SWP Intertie is completed. While it is anticipated that
the incidental take of juvenile Sacramento River winter-run Chinook salmon can still generally
be managed to less than 2 percent, cumulatively, between the CVP and SWP pumping plants as a
result of prospective actions considered in the early consultation, it is anticipated that the
incidental take of Central Valley spring-run Chinook salmon and Central Valley steelhead may
increase by 1% of the estimated juvenile population entering the Delta.

Additional changes in Delta hydrology created by prospective actions considered in the early
consultation are also expected to increase incidental take levels. This take includes further
reduced survival of juvenile Chinook salmon diverted through the DCC into the central Delia
from 1) elevated water temperatures and poorer water quality within the central Delta; 2) losses
due to entrainment at unscreened water diversions within the central Delta; 3) predation
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associated with physical structures; 4) reverse flow conditions as a result of CVP/SWP pumping;
and 5) direct loss at the Delta pumping facilities within the southern Delta.

B. Preliminary Effect of the Take - Early Consultation

The expected effect of prospective actions considered in the early consultation are generally the
same as those described for the formal consultation.

In the accompanying preliminary biological opinion, NOAA Fisheries has determined that the
anticipated level of take associate with prospective project operations is not likely to result in
Jeopardy to the continued existence of Sacramento River winter-run Chinook salmon, Central
Valley spring-run Chinook salmon, or Central Valley steelhead.

C. Preliminary Reasonable and Prudent Measures - Early Consultation

NOAA Fisheries believes that the reasonable and prudent measures described previously in the
incidental take statement for the formal consultation (Section IX.C.) combined with the
following preliminary reasonable and prudent measure are necessary and appropriate to
minimize take of Sacramento River winter-run Chinook salmon, Central Valley spring-run
Chinook salmon, and Central Valley steelhead.

1. Reclamation and DWR shall monitor the extent of incidental take of Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
Valley steelhead, associated with the operation of the CVP’s Tracy and SWP’s Harvey
Banks pumping facilities.

2. DWR shall reduce predation and loss of Central Valley steelhead due to increased
pumping to 8,500 cfs at the Harvey Banks pumping facility at Clifton Court Forebay, the
John Skinner Fish Collection Facility and the associated collection, trucking, and release
program.

D. Preliminary Terms and Conditions - Early Consultation

Reclamation and DWR must comply or ensure compliance by their contractor(s) with all terms
and conditions described previously (Section IX. D.) for the formal consultation and the
following additional terms and conditions, which implement the reasonable and prudent
measures described above for early consultation. These terms and conditions are non-
discretionary.

1. Reclamation and DWR shall monitor the extent of incidental take of Sacramento River
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, and Central
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Valley steelhead, associated with the operation of the CVP’s Tracy and SWP’s Harvey
Banks pumping facilities.

a. Reclamation and DWR shall calculated salmon and steelhead loss at the Tracy
and Banks pumping plants on a real-time basis from October 1 through May 31
each year,

b. Reclamation and DWR will monitor the loss of juvenile Sacramento River
winter-run Chinook salmon at the CVP and SWP Delta pumping facilities and
will use that information to determine whether the anticipated level of loss is
likely to exceed the authorized level of 2%, cumulatively, of the estimated
number of juvenile Sacramento River winter-run Chinook salmon entering the
Delta annually. If either agency or NOAA Fisheries determines the rate of loss
has exceeded 1%, cumulatively, Reclamation and DWR shall immediately
convene the Water Operations Management Team to explore additional measures
which can be implemented to reduce the rate of take and ensure the identified 2%
level of take is not exceeded. If either agency or NOAA Fisheries determines the
rate of loss is sufficiently high that the estimated loss will likely exceed the 2%
identified level, consultation shall be reinitiated immediately.

C. Reclamation and DWR will monitor the loss of identified Central Valley spring-
run Chinook salmon surrogate release groups at the CVP and SWP Delta
pumping facilities and use that information to determine whether the cumulative
estimated level of loss is expected to exceed one percent. If the estimated rate of
loss exceeds 1% Reclamation and DWR shall immediately convene the Water
Operations Management Team to explore additional measures which can be
implemented to reduce the rate of take. If the rate of loss exceeds 2%,
consultation shall be reinitiated immediately.

d. Reclamation and DWR will monitor the loss of Central Valley steelhead at the
CVP and SWP Delta pumping facilities and use that information to determine
whether the cumulative estimated level of loss is expected to exceed 2% of the
juvenile production estimate (JPE) for steelhead entering the Delta. Until such
time as a suitable steelhead JPE has been developed, the cumulative take at the
CVP and SWP delta pumping facilities shall not exceed 4,500 steelhead
(juveniles and adults combined). If the take level anticipated for Central Valley
steelhead is exceeded, Reclamation and DWR shall immediately convene the
Water Operations Management Team to explore additional measures which can
be implemented to reduce the rate of take. If suitable measures to reduce the rate
of take can not be implemented, consultation shall be reinitiated immediately.

2. DWR shall reduce predation and loss of Central Valley steelhead due to increased
pumping to 8,500 cfs at the Harvey Banks pumping facility at Clifton Court Forebay, the
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John Skinner Fish Collection Facility and the associated collection, trucking, and release
program.

a. DWR shall design, implement, and complete studies to document the rate of
predation on Ceniral Valley steelhead while in Clifton Court Forebay (CCF) and
prior to salvage at the John Skinner Fish Collection Facility. Initial studies shall
be completed prior to permanent barriers being constructed and increased
pumping at the Banks pumping facility to 8,500 cfs.

b. Upon completion of initial studies, DWR shall take appropriate action to reduce
the predation rate on Central Valley steelhead, while in Clifton Court Forebay,

XI. CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further the
purposes of the ESA by carrying out conservation programs for the benefit of endangered and
threatened species. These "conservation recommendations" include discretionary measures that
Reclamation and DWR can take to minimize or avoid adverse effects of a proposed action on a
listed species or critical habitat or regarding the development of information. In addition to the
terms and conditions of the Incidental Take Statement, the NOAA Fisheries provides the
following conservation recommendations that would reduce or avoid adverse impacts on the
listed species:

1. Reclamation and DWR should support and expand salmon and steelhead monitoring
programs throughout the Central Valley to improve understanding of the life history of
these listed species and improve the ability to provide Fisheries protection through real-
time management of CVP/SWP facilities. This information can be used to better
implement real-time operational decisions, such as the closing of the DCC gates and
arrival of listed salmonids in the Delta (See Monitoring (Table A1), spawner surveys,
adult counts, rotary screw trapping).

2. Reclamation and DWR should participate in watershed planning efforts (including the
San Joaquin River), and support measures to protect adequate instream flows, and
equitable approaches to increasing stream flows and water available for flow
augmentation.

3. Reclamation should adopt a new minimum flow standard on the American River
consistent with the Water Forum Agreement referenced in the OCAP project description
that maintains the suitability of habitat below Nimbus Dam for steelhead spawning and
over-summering.
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Reclamation and DWR should support and promote aquatic and riparian habitat
restoration downstream of CVP/SWP reservoirs with special emphasis upon the
protection and restoration of critical habitat (i.e., shaded riverine aquatic cover) that
increase the existing stream meander zone.

Reclamation, consistent with the CVPIA, shall consider funding channel restoration
activities such as 1) implementing recommendations of the Clear Creek Gravel
Management Plan, as amended by the Clear Creek Technical Team; 2) maintaining a
stockpile of clean spawning gravel at the Whiskeytown Dam site; 3) supplementing
gravel supply within Clear Creek from Whiskeytown Dam downstream to the Clear
Creek Road Bridge; and 4) developing a detailed sediment transport budget for use in
determining required supplementation rates.

Reclamation and DWR should continue to provide benefits to winter-run Chinook '
salmon, spring-run Chinook salmon and steelhead to mitigate losses associated with the
CVP/SWP Delta Facilities.

a. DWR should continue to implement and/or fund projects pursuant to the 4-Pumps
Agreement with DFG.
b. Reclamation should continue to develop and implement measures to minimize

fish passage problems at RBDD as required under CVPIA Section 3406(b)(10).

c. Reclamation should include NOAA Fisheries in the review of projects
implemented or funded pursuant to the Tracy Fish Facility Agreement consistent
with CVPIA Section 3406(b)(4).

Reclamation and DWR shall work with NOAA Fisheries staff to minimize take from
unscreened diversions that are a part of water contract renewals.

a. Reclamation should complete funding and construction of fish screens pursuant to
CVPIA Section 3406(b)(21), to reduce entrainment of listed salmonids that
receive CVP contract water (e.g., Rock Slough Intake, City of Redding,
Reclamation District 108, Sutter Mutual, Natomas Mutual).

b. DWR should proceed with constructing a fish screen at the Morrow Island
Distribution system intake during 2005 to eliminate this source of fish mortality
in Suisun Marsh.

c. Reclamation should provide current information on the effects of agricultural
return flows from CVP water contracts on listed salmonids in the Sacramento
River prior to the renewal of long-term contracts.
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10.

11.

12.

13.

Reclamation and DWR shall work with NOAA Fisheries, FWS and DFG to implement
and/or fund any monitoring associated with projects that Reclamation, DWR, DFG, FWS
or NOAA Fisheries agree are necessary and appropriate to determine incidental take
levels (including genetic identification research, predation studies, and post-release
studies) or provide for the protection and/or recovery of spring-run Chinook salmon or
steelhead.

An adaptive management approach, including monitoring of salmon and steelhead status
and response to flow fluctuations, if they occur, should be established for each river to
minimize the loss associated with isolation and stranding events. If inadequate water
resources are anticipated, Reclamation and DWR should expedite the purchase of water
from willing sellers through EWA or (b)(3) to ensure meeting their environmental
responsibilities.

Pursue opportunities to conserve water and manage water more efficiently, including but
not limited to: improving water measurement, accurate water accounting, minimizing
conveyance losses, and minimizing environmental impacts to instream resources.

Reclamation should initiate section 7 consultation for Trinity River Hatchery and Nimbus
Hatchery within one year of issuance of this biological opinion to determine the effects
of those hatcheries on listed species (i.e., SONCC coho salmon and Central Valley
steelhead) and critical habitat. Reclamation and DWR should pursue mass marking of all
hatchery origin fish produced as mitigation for the Project to determine their effect on
natural spawning populations.

NOAA Fisheries recommends that Reclamation, and DWR should conduct a Fish
Passage Feasibility Study to evaluate the best opportunity for listed salmonids at all CVP
and SWP dams by no later than September 15, 2008.

The Reclamation and DWR should expedite, to the extent possible funding is available,
implementation and completion of the Battle Creek Restoration Project.

XII. REINITIATION OF CONSULTATION

This concludes formal and early consultation on the proposed actions outlined in the biological
opinion for the long-term operation of the CVP and SWP. In order to confirm the preliminary
portion of this biological opinion on proposed early actions (i.e., 8500 Banks, long-term EWA,
SDIP, and Project Integration), Reclamation and DWR should request in writing that the early
consultation be considered in a final biological opinion. If after NOAA Fisheries reviews the
proposed early consultation actions and finds that there are no si gnificant changes in the actions
as planned or in the information used during the early consultation, it will confirm the
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preliminary biological opinion as a final biological opinion on the project and no further section
7 consultation will be necessary except when one of the following criteria for reinitiation is met:

(1) the amount or extent of incidental take is exceeded; (2) new information reveals effects of the
action that may affect listed species or critical habitat in a manner or to an extent not previously
considered in this opinion; (3) the action is subsequently modified in a manner that causes an
effect to the listed species or critical habitat not considered in this opinion; or (4) a new species
is listed or critical habitat designated that may be affected by the action. In instances where the
amount or extent of incidental take is exceeded, formal consultation shall be reinitiated
immediately.

If NOAA Fisheries does not confirm this preliminary biological opinion as a final biological
opinion on the prospective early actions, Reclamation and DWR are required to initiate formal
consultation with NOAA Fisheries.
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Table Al:

Salmon and Steelhead monitoring pregrams in the Sacramento - San Joa

Suisun Marsh.

quin and Trinity River basins, and

Geographic Species Watershed Metheds Geographic Area Covered Monitoring Parameters | Menitoring Period Implementing
Region Ageney
Central Chinook Sacramento Scale and otolith Coleman National Hatchery, Scale and otolith All year CDFG
Valley Salnion, River collection Sacramento River and microstructure analysis
Steelhead tributaries
Sacramento Central Valley Angler | Sacramento and San Joaquin In-river harvest 8 or 9 times per CDFG
River and San Survey rivers and tributaries month, year round
Joaquin River downstream to Carquinez
Sacramento Rotary serew trapping | Upper Sacramento River at Juvenile emigration Year round CDFG
River Balls Ferry and Deschutes timing and abundance
Road Bridge
Sacramento Rotary screw trapping | Upper Sacramento River at Juvenile emigration Year round FWS
River RBDD timing and abundance
Sacramento Ladder counts Upper Sacramento River at Escapement estimates, Variable, May - ful | FWS
River RBDD population size
Sacramento Beach seining Sacramento River, Caldwell Spatial and temporal Bi-weekly or FWS
River Park to Delta distribution monthly, year-
round
Sacramento Beach seining, Upper Sacramento River from | Evaluate rearing habitat Random, year- CDEG
River snorkel survey, Battle Creek to Caldwell Park round
habitat mapping
Sacramento Rotary Screw Trap Lower Sacramento River at Juvenile emigration and Year-round CDFG
River Knight’s Landing post-spawner adult
steelhead migration
Sacramento- Kodiak/Midwater Sacramento river at Juvenile outmigration Variable, year- FWS
San Joaquin trawling Sacramento, Chipps Island, round
basin San Joaquin River at
Mossdale
Sacramento- Kodiak trawling Various locations in the Delta Presence and movement Daily, Apr - Sun 1IEP
San Joaquin of juvenile salmonids
Delta
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Geographic Species Watershed Metheds Geographic Area Covered Menitoring Parameters | Monitoring Period Implementing
Region Agency
Sacramento- Kodiak trawling Jersey Point Mark and recapture Daily, Apr - Jun Hanson
San Joaquin studies on juvenile Environmental
Delta salmonids Consultants
Sacramento- Salvage sampling CVP and SWP south delta Estimate salvage and Daily USBR/CDFG
Central Chinook San Joaquin pumps loss of juvenile
Valley Salmon, Delta salmonids
Steelhead,
Continued
Battle Creek Rotary screw trapping | Above and below Coleman Juvenile emigration Daily, year-round FwWS
Hatchery barrier
Battle Creek Weir trap, carcass Battle Creek Escapement, migration Variable, year- FWS
counts, snorkel/ kayak pattems, demographics round
survey
Clear Creek Rotary screw trapping | Lower Clear Creek Juvenile emigration Daily, mid Dec- FWS
Jun
Feather River Rotary screw Feather River Juvenile emigration and Daily, Dec - jun DWR
trapping, Beach rearing, population
seining, Snorkel estimates
survey
Yuba River Rotary screw trap lower Yuba River Life history evaluation, Daily, Oct - Jun CDFG
juvenile abundance,
timing of emergence and
migration, health index
Feather River Ladder at hatchery Feather River Hatchery Survival and spawning Variable, Apr- Jun | DWR, CDFG
success of hatchery fish
(spring-run Chinook),
determine wild vs.
hatchery adults
(steelhead)
Mokelumne Habitat typing Lower Mokelumne River Habitat use evaluation as | Various, when river | EBMUD
River between Camanche Dam and part of limiting factors conditions allow

Cosumnes River confluence

analysis
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Geographic Species Watershed Methods Geographic Area Covered Monitoring Parameters | Monitoring Peried Implementing
Region Agency
Mokelumne Redd surveys Lower Mokelumne River Escapement estimate Twice monthly, EBMUD
River between Camanche Dam and Oct I-Jan |
Hwy 26 bridge
Mokelumne Rotary screw Mokelumne River, below Juvenile emigration and Daily, Dec- Jul EBMUD
River frapping, Woodbridge Dam survival
mark/recapture
Central Chinook Mokelumne Angler survey Lower Mokelurmne River In-river harvest rates Various, year- EBMUD
Valley Salmon, River below Camanche Dam to Lake round
Steelhead, Lodi
Continued
Mokelumne Beach seining, Lower Mokelumne Distribution and habitat Various locations EBMUD
River electrofishing use at various times
throughout the year
Mokelumne Video monitoring Woodbridge Dam Adult migration timing, Daily, Aug - Mar EBMUD
River population estimates
Calaveras Adult welir, snorkel Lower Calaveras River Population estimate, Variable, year- Fishery
River survey, electrofishing migration timing, round Foundation
emigration timing
Stanislaus Rotary screw trapping | lower Stanislaus River at Juvenile outmigration Daily, Jan - Jun, S.P Cramer
River Oakdale and Caswell State dependent on flow
Park
San joaquin Fyke nets, snorkel Stanislaus, Tuolumne, Presence and Variable, Mar- Jul CDFG
River basin surveys, hook and line | Merced, and mainstem San distribution, habitat use,
survey, beach Joaquin rivers and abundance
seining, electrofishing
CV Steelhead | Sacramento Angler Survey RBDD to Redding In-river harvest Random Days, Jul CDFG
River 15 -Mar 15
Battle Creek Hatchery counts Coleman National Fish Returns to hatchery Daily, Jul 1 - Mar FWS

Hatchery

31
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Geographic Species Watershed Methoeds Geographic Area Covered Monitering Parameters Monitoring Period | Implementing
Region Agency
Clear Creek Snorkel survey, redd Clear Creek Juvenile and spawning Variable, FWS
counts adult habitat use dependent on river
conditions

Mill Creek, Spawning survey - Upper Mill, Antelope, and Spawning habitat Random days when | DFG

Antelope snorkel and foot Beegum Creeks availability and use conditions allow,

Creek, Beegum Feb - Apr

Creek

Central CV Steelhead | Mill Creek, Physical habitat Upper Mill, Deer, and Physical habitat Variable USES
Valley continued Deer Creek, survey Antelope Creeks conditions

Antelope

Creek

Dry Creek Rotary screw trapping | Miner and Secret Ravine’s Downstream movement Daily, Nov- Apr DFG

confluence of emigrating juveniles
and post-spawner aduits

Dry Creek Habitat survey, Dry Creek, Miner and Secret Habitat availability and Variable DFG

snorkel survey, PIT Ravine’s use
tagging study

Battle Creek Otolith analysis Coleman Hatchery Determine anadromy or Variable, FwS
freshwater residency of dependent on
fish retumning to hatchery | retum timing

Feather River Hatchery coded wire Feather River Hatchery Retum rate, straying Daily, Jul - Apr DWR

tagging rate, and survival

Feather River Snorkel survey Feather River Escapement estimates Monthly, Mar to DWR

Aug (upper river),
once annually
(entire river)

Yuba River Adult trap lower Yuba River Life history, mun Year-round Jones and
composition, origin, age Stokes
determination

American Rotary screw trapping | Lower American River, Watt Juvenile emigration Daily, Oct- Jun DFG

River Ave. Bridge
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Geographie Species Watershed Metheds Geographic Area Covered Moenitoring Parameters | Monitoring Peried Implementing
Region Agency
American Beach seine, snorkel American River, Nimbus Dam | Emergence timing, Variable DFG
River survey, electrofishing to Paradise Beach juvenile habitat use,
population estimates
American Redd surveys American River, Nimbus Dam Escapement estimates Once, Feb - Mar DFG, BOR
River to Paradise Beach
Mokelumne Electrofishing, gastric | Lower Mokelummne River Diet analysis as part of Variable EBMUD
River lavage limiting factor analysis
Mokelumne Electrofishing, Lower Mokelumne River, O. Mykiss genetic Variable EBMUD
Central CV Steelhead | River hatchery retums Mokelumne River hatchery analysis to compare
Valley continued hatchery retuming
steelhead to residents
Calaveras Rotary screw trap, pit lower Calaveras River Population estimate, Variable, year- SP Cramer
River tagging, beach migration patterns, life round
seining, electrofishing history
San joaquin Fyke nets, snorkel Stanislaus, Tuolumne, Presence, origin, Variable, Jun - Apr | DFG
River basin survey, hook and line Merced, and mainstem San distribution, habitat use,
survey, beach Joaquin rivers migration timing, and
seining, abundance
electrofishing, fish
traps/weirs
Merced River Rotary screw trapping | Lower Merced River Juvenile oumigration Variable, Jan-Jun Natural
Resource

Scientists, Inc.

Central Valley-
wide

Carcass survey, hook
and line survey,
electrofishing, traps,
nets

Upper Sacramento, Yuba,
Mokelumne, Calaveras,
Tuolumne, Feather, Cosumnes
and Stanislaus Rivers, and
Mill, Deer, Battle, and Clear
Creeks

Occurrence and
distribution of O.
Mykiss

Variable, year-
round

DFG
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Geographie Species Watershed Metheds Geographic Area Covered Monitering Parameters | Monitoring Period | Implementing
Region Agency
Central Valley Scale and otolith Coleman NFH, Feather, Stock identification, Variable upon DFG
-wide sampling Nimbus, Mokelumne River juvenile residence time, availability
hatcheries adult age structure,
hatchery contribution
Central Valley Hatchery marking All Central Valley Hatcheries Hatchery contribution Variable FWS, DFG
-wide
SR Winter- Sacramento Aerial redd counts Keswick Dam to Princeton Number and proportion Weekly, May 1- DFG
run Chinook River of reds above and below July 15
salmon RBDD
Sacramento Carcass survey Keswick Dam to RBDD In-river spawning Weekly, Apr 15- FWS, DFG
River escapement Aug 15
SR Winter- Battle Creek Hatchery marking Colemen National Fish Hatchery contribution Variable FWS, DFG
run Chinook Hatchery
salmon
Sacramento Ladder counts RBDD Run-size above RBDD Daily, Mar30-Jun | FWS
River 30
Pacific Ocean Ocean Harvest California ports south of Point | Ocean landings May 1- Sept 30 DFG
Arena (commercial), Feb
15 - Nov 15 (sport)
CV Spring- Mill, Deer, Rotary screw upper Mill, Deer, Antelope, Life history assessment, Variable, year- DFG
rur Chinook Antelope, trapping, snorkel Cottonwood, Butte, and Big presence, adult round
salmon Cottonwood, survey, electrofishing, | Chico creeks escapement estimates
Butte, Big beach seining
Chico Creeks
Feather River Fyke trapping, Feather River Adult migration and Variable, Apr-june | DWR
angling, radio tagging holding behavior
Yuba River Fish trap lower Yuba River, Daguerre Timing and duration of Daily, Jan - Dec DFG
Point Dam migration, population
estimate
Suisun Chinook Suisun Marsh Otter trawling, beach Suisun Marsh Relative population Monthly, year- UCDavis
Marsh salmon seining estimates and habitat use | round
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Geographic Species Watershed Metheds Geographic Area Covered Menitoring Parameters | Monitoring Period Implementing
Region Agency

Suisun Marsh Gillnetting Suisun Marsh Salinity Control | Fish passage Variable, Jun - Dec | DFG

Gates
Trinity River | Chinook and | Trinity River Rotary screw trapping | lower Trinity River Abundance, emigration Daily, Apr- Aug FWS
coho salmon timing, life history
Trinity River Adult weir counts Trinity River at Willow Creek Migration timing, Daily, late Aug- DFG
population estimate mid-Nov
Trinity River Carcass/spawning Trinity River Escapement estimate, Variable, Sept - DFG
survey distribution, pre-spawn Dec

mortality, sex
composition, wild vs.
hatchery fish ratio
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Table A2:

Annual lethal take estimated from section 10 and 4{d) research projects

Winter-run Chinook Spring-run Chincok CV steelhead
Adult Juvenile Adult . Juvenile | Adult Juvenile
Total of 14 IEP Projects* 1 21 1 75 1 17
: e 598 +
Total of 13 PWS Projecis 373 0.09% 547 5,845 262 1,360
Total of 78 4(d) CDFG + ‘ .
SCP Projects na na a9 14,261 134 2,020
FPemnitted section 10 .
Projects (8 pemits) 4 102 12 15,222 15 105
Pending section 10 Projects| -
(10 applications)* 128 451 1 1,182 10 407
Total take from 1,193 + ,
mohitorin 506 0.08% 820 36,585 422 3,809

*not officially permitted yet (as of June 2, 2004)
Used highest number from FWS take estimates
Reported take is often lower than estimated take
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Table A3:
Historical Chinook salmon salvage numbers from the SWP and CVP export facilities.,

SWP Export Facilities
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Table A3: continued
Historical Chinook salmon salvage numbers from the SWP and CVP export facilities.

CVP Export Facilities
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Table A4:
Historical Central Valley steelhead salvage from the SWP and CVP export facilities.

SWP Export Facilities
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Table A4: continued
Historical Central Valley steelhead salvage from the SWP and CVP export facilities.

CVP Export Facilities

202

Note:

CVP historical Central Valley steelhead salvage numbers from 1979 to 2003. Verifiable
steelhead identification did not start at until 1979 at the CVP.
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Table AS:
CALSIM II modeling values at the CVP Export Facilities (in cfs).

Xl

Note:

CALSIM II modeling values for the studies 1 through 3 and studies 4a and 5a at the CVP
export facilities. Values are in cubic feet per second (cfs). The CALSIM II modeling runs
used data from 72 years of historical hydrological records. Modeling runs are divided into

hydrological year types and are an average of those years falling into a particular water
year classification.
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Table AS: continued
Percentage changes in pumping rates at the CVP Export Facilitics.

Note:

Percentage changes in the pumping rates between study 4a and 2, and study 5a and studies
1 and 3 at the CVP export facilities. Numbers in parenthesis indicate that the future
condition is less than the current baseline condition.

288



Table A6: Salvage Projections for Winter-run Chinook Salmon

R
St thaviis BIR I IS 4328 | 3dq | ad R Rk S
tasiyy oy Retare i B 2 y & f oy 4 3 213 B { §
LoDy vE R G EON. ? AR 3 G TR TR i
1947 wtanrn ofth AT w83y % ORI ) ¢ iy 7 51 %
Ehags i Sabron Sabene ; VUUR: ST VY Jnzt Hunel % Changy
Hodigon Kok i D012 5484 T 3 Ty : ) &7
Bedwes dhan wly BAAN « ) 55348 #3 32 { g 3) 3
1KY s fanee lth TSI v 8ey GRIQME @t 3 i ¢ N Vg &
1994 ;
Salvage Nurber 238 | 215 [ 2041 1825 [432 [i] 1] 5457 C
todaicys future no EWARZvdaY [ (1) | .y | 2 2 8 8 ol ol e @
todayys future with BWASG v5a3| (1) | 7) | (0) | 6 i 3 8 | @& 3 I3 Jag e
1067 s fuure with EWA (1 vEa) | 3. | 11 GL | ©1 | 5 5 T G5 8 (8 [ 5% |
Changein Salmon Sahage Sum of Change | % Changa |
today us futne no EWA (2 v4a) 5 5 222 1130 Jw oyl 391 E
todayvs future wih EWAS v5a) (13 12 24 132 34 @ |0 200 4
1997 w-future with EWA T v53): @l 1138 §0 4 @ |0 207 4
: N 1935 ‘
Salvage Nurrber 38 | 4082 | 268 34 384 | 16 0 ] 4820 W
todayws futire no EWAGZvda) |4 | 4 | 6 5 5. ] 2 T 1] 2 6o
todayvs future with EWAG voall 3 7 | 7 5 4 5 4 |8 |2 12 [ &l @
1997 s future with EA (T vda) | & 2 [ORIES) @) 2 aicenl o ORI
Change:in Salmen Sahage Surm of Change | % Change
todayws future no EWA (2 vda) | 2 189 1 12 3 7 i ] 214 4
todayvs futune wih BWA(S vSa) 3 215 11 2 15 1 0 248 5
1997 & future with EWA{ v5a) ) T.azoy| 06y 7 [CHRESEN (1723 [C)]
1896 ] .
Salvage Hurrber 36 |3281 ] 386 | 73 40 12 0 . 3878 W
todayws futre no BEWA R vda) | 4 |74 B 8 5 8 2 |1 @] 2 Ty m
todayvs future with BVARQ w5a) | 2 2 7 [ 4 5 4 g 3 2 5y 1 )
1997 vs:future with BWA (1 wda)y | 8 | 2 3 3 ) 22 {1231 (30) | () 0 2y |
Change in Salmon Salage . Sum of Change | % Change
todayys future no BIVA L2 v 4a) 2 152 18 6 1 i ] 179 5
fodayws future with BIPAS v53) 3 173 16 3 2 1 [i] 198 5
1897 v future with BYWWA (1 w53} M @] e | 18 B) i (4 | D {103y 3)
1997 .
Salvage Nurber 520 1 i 337 |23 [i] 0 ! 981 W
todayys futuns-no EWA[Zvda) | 4 4 § & 5 8 .2 1 @i 2 IR
today s futire with EWAR vEay] 3 2 7 5 4 5 .4 1.8 3 2 G5l
1897 s future with EWA(Tv5a) | § 2 [HNINS) “ 22 jan el o 2y | M
Change'in Salmon Sahage . Sum of Change | 4 Change
todayys futuna no EWWA (2 v da) 23 0 [0 28 0 i [ 62 7
todayvs future with BWVALS w5a). ¥ 1D 0 15 .o (o 53, §
1997 s future. with EWA (1 v5a) @y @ | 0 73 |y 0 |0 63 7

289



Table A6: continued
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Table A6: Note

This table presents the combined salvage numbers for winter-run Chinook salmon recovered at
the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set. Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A7: Loss Projections for Winter-run Chinook Salmon
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Table A7: continued

R
6 M it BN

Ry

357 s Sdarn Qi KA wiel

L,

Ny

O

)

Py d

23

293



Table A7: Note
This table presents the combined loss numbers for winter-run Chinook salmon recovered at the

SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set. Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A8: Salvage Projections for Spring-run Chinook Salmon
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Table AS8: continued
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Table A8: Note
This table presents the combined salvage numbers for spring-run Chinook salmon recovered at

the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set. Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A9: Loss Projections for Spring-run Chinook Salmon
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Table A9: continued
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Table A9: Note

This table presents the combined loss numbers for spring-run Chinook salmon recovered at the
SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set. Future changes in the loss numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in loss numbers.
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Table A10: Simple Through-Delta Loss Model

This simple model is based on the projected loss of fish entrained at the south Delta export
facilities. It includes losses due to pre-screen mortality, trucking and handling, and screening
efficiency (top table). The number of fish that arrive at the facilities to support the number of
fish counted in the expanded count ( e.g.10,000 fish) is then further expanded by the two survival
factors, 5% survival and 66% survival, (Low and High). This expanded number is the projected
number of fish that would have to arrive at the northern Delta to support the 10,000 fish salvaged
in the expanded salvage count.
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Table A10: Simple Model for Through-Delta Expansion - part 2

This table represents a Simple Model for the expansion of the number of fish arriving at the
export facilities utilizing a typical range of pumping increases observed in the CALSIM II
modeling for studies 4a and 5a. The through-Delta expansion is then calculated for the values
derived in the future pumping conditions. Finally, the changes in the number of additional fish

needed to support the different percentages of pumping rate increases are determined from the
expanded values.
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Table A11: CALSIM II Modeling for Studies 4 and 5 at the SWP
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Table All: Note

CALSIM II modeling values for the studies 1 through 3 and studies 4 and 5 at the SWP export
facilities. Values are in cubic feet per second (cfs). The CALSIM Il modeling runs used data

from 72 years of historical hydrological records. Modeling runs are divided into hydrological

year types and are an average of those years falling into a particular water year classification.
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Table A12: Percentage Changes in Pumping Rates at the SWP for Studies 4 and 5

:

Table A12:

Percentage changes in the pumping rates between study 4 and 2, and study 5 and studies 1 and 3
at the SWP export facilities. Numbers in parenthesis indicate that the future condition is less
than the current baseline condition.
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Table A13: CALSIM II Modeling for Studies 4 and 5 at the CVP

Table A13: Note

CALSIM II modeling values for the studies 1 through 3 and studies 4 and 5 at the CVP export
facilities. Values are in cubic feet per second (cfs). The CALSIM II modeling runs used data
from 72 years of historical hydrological records. Modeling runs are divided into hydrological
year types and are an average of those years falling into a particular water year classification.
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Table A14: Percentage Pumping Changes at the CVP for Studies 4 and 5

00 2 @ Bl with ERA 1314
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Table A14: Note
Percentage changes in the pumping rates between study 4 and 2, and study 5 and studies 1 and 3

at the CVP export facilities. Numbers in parenthesis indicate that the future condition is less than
the current baseline condition,
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Table A15: Salvage Projections for winter-run Chinook salmon under Studies 4 and 5
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Table A15: continued




Table A1S: Note

This table presents the combined salvage numbers for winter-run Chinook salmon recovered at
the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set. Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A16: Projected losses for winter-run Chinook salmon under Studies 4 and 5
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Table A16: continued




Table A16: Note

This table presents the combined loss numbers for winter-run Chinook salmon recovered at the
SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set. Future changes in the loss numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in loss numbers.
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Table A17: Projected Salvage for spring-run Chinook salmon under studies 4 and 5
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Table A17

continued
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Table A17: Note

This table presents the combined salvage numbers for spring-run Chinook salmon recovered at
the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set. Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A18: Projected Loss numbers for spring-run Chinook salmon under studies 4 and §
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Table A18: continued
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Table A18:
This table presents the combined loss numbers for spring-run Chinook salmon recovered at the

SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set. Future changes in the loss numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block. Numbers in parenthesis indicate a
reduction in loss numbers.
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APPENDIX B - ADDITIONAL FIGURES
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Figure B1:

Annual estimated Sacramento River winter-run Chinook salmon escapement population.
Sources: PFMC 2002, DFG 2004, NOAA Fisheries 1997

Trendline for figure B1 is an exponential function: Y=39.358 ¢3¢ R2=(.4713.
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Figure B2:

Annual estimated Central Valley spring-run Chinook salmon escapement population for the
Sacramento River watershed for years 1967 through 2003.

Sources: PFMC 2002, DFG 2004, Yoshiyama 1998.

Trendline for figure B2 is an exponential function: Y=13.794 ¢*%7 R2=(.0322.
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Note: Steelhead escapement surveys at RBDD ended in 1993

Figure B3:

Estimated Central Valley natural steelhead escapement population in the upper SacramentoRiver
based on RBDD counts.

Source: McEwan and Jackson 1996.

Trendline for Figure B3 is a logarithmic function: Y= -4419 Ln(x) + 14690 R*=0.8574
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Figure B4:

Estimated number of juvenile Central Valley steelhead derived from the Mossdale trawl surveys
on the San Joaquin River from 1988 to 2002.

Source: Marston (DFG), 2003.
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Enclosure 2

NOAA FISHERIES - ESSENTIAL FISH HABITAT CONSULTATION

Long-Term Central Valley Project and State Water Project
Operations Criteria and Plan (OCAP)

Pursuant to section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and Management
Act (Magnuson-Stevens), Federal agencies are required to consult with the Secretary of
Commerce (delegated to NOAA Fisheries) with respect to “any action authorized, funded, or
undertaken, or proposed to be authorized, funded, or undertaken, by such agency that may
adversely affect any essential fish habitat identified under this Act.” In addition, the Magnuson-
Stevens Act also provides that the Secretary of Commerce “shall coordinate with and provide
information to other Federal agencies to further the conservation and enhancement of essential
fish habitat'.”

This essential fish habitat (EFH) Consultation is based on information received from the Bureau
of Reclamation (Reclamation) in a section 7 Biological Assessment (BA) on the OCAP project,
and the EFH Assessment (included as Chapter 14), dated June 30, 2004. A description of the
project is provided in the BA as Chapter 2.

This consultation involves the EFH of species managed under three different fishery management
plans (FMP) and discusses them in the following order: 1) the Pacific Groundfish FMP, 2) the
Coastal Pelagic Species FMP, and 3) the Pacific Salmon FMP. With regards to the Pacific
salmon FMP, because the accompanying OCAP Biological Opinion provides habitat protection
for winter and spring-run Chinook salmon, this EFH consultation pertains only to fall and late-
fall run Chinook salmon. In addition, because steelhead are not managed by the Pacific Fishery
Management Council (the Council), EFH has not been designated for this species.

1.0 Pacific Groundfish Fishery Management Plan

Starry flounder (Platichthys stellatus) are managed under this FMP and were consulted upon by
Reclamation because of their interaction with the Delta pumps. Because of the high numbers of
fish taken at the pumps, NOAA Fisheries believes that the proposed project will affect the EFH

of starry flounder.

' 16U.S.C. § 1855(b)(1)(D).



EFH Conservation Recommendation:

NOAA Fisheries recommends that Reclamation should insure that screening and salvage
operations are developed that minimize the take of starry flounder. NOAA Fisheries
believes that efforts to improve screening and salvaging efforts for fall/late-fall Chinook
salmon (which are described further below) recommended will also benefit starry
flounder.

2.0 Coastal Pelagic Species Fishery Maﬁﬁéément Plan

Northern anchovy (Engraulis mordax) is the only species managed under this FMP that occurs
in the project area. NOAA Fisheries concurs with Reclamation that the proposed project will not
affect the EFH of northern anchovy.

3.0 Pacific Salmon Fishery Management Plan

Chinook salmon (Oncorhynchus Ishawytscha) are the largest of the Pacific salmon. Chinook
salmon are highly prized by commercial, sport, and subsistence fishers. The fisheries of healthy
Pacific coast chinook salmon stocks are managed by the Council under the Pacific Salmon
Fishery Management Plan. Approximately, 80 percent of the California catch comes from the
Central Valley as opposed to the Klammath River system (Dan Viele, personal communication).
These stocks include fall and late-fall run Chinook salmon from the Klammath and Central
Valley systems. In 2003, preliminary estimates of California coastal community and state
personal income impacts of the troll and recreational salmon fishery collectively for the Fort
Bragg, and San Francisco/Monterey port areas was $27.0 million and $10.7 million,
respectively?.

As noted by the Council, Chinook salmon eggs, alevins, and juveniles in freshwater streams
provide an important nutrient input and food source for aquatic invertebrates, other fishes, birds,
and small mammals. The carcasses of Chinook adults can also be an important nutrient input in
their natal watersheds, as well as providing food sources for terrestrial mammals such as bears,
otters, minks, and birds such as gulls, eagles, and ravens. Because of their relatively low
abundance in coastal and oceanic waters, Chinook salmon in the marine environment are
typically only an incidental food item in the diet of other fishes, marine mammals, and coastal
sea birds.

In 1999, the Council identified EFH for Central Valley Chinook stocks to include the Sacramento
and San Joaquin rivers and their tributaries as EFIP®. F reshwater EFH for Chinook salmon
consists of four major habitat functions: 1) spawning and incubation; 2) juvenile rearing; 3)

> PFMC. 2004. Review of 2003 ocean salmon fisheries. (Document prepared for the Council and its advisory
entities.) Pacific Fishery Management Council, Portland OR, Table IV-16.
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juvenile migration corridors; and 4) adult migration corridors and adult holding habitat.3
Projected impacts associated with the proposed project are expected to eliminate, diminish,
and/or disrupt these EFH habitat functions for fall and late-fall run Chinook salmon at many sites
within the project area. As concluded in the EFH Assessment prepared by Reclamation, CVP
and SWP operations will adversely affects the EFH of fall and late-fall run Chinook salmon.

In developing its EFH Conservation Recommendations, NOAA Fisheries recognized that all
appropriate and practicable steps to avoid adverse effects to EFH and measures to minimize
remaining adverse affects are constrained due to the existing operational conditions in the Central
Valley that have transpired over the lifetime of managing water in the Central Valley.
Consequently, available opportunities to avoid and minimize adverse effects may be limited. In
addition, the agency’s highest priority is to fulfill its conservation mandates for protecting winter
and spring-run Chinook salmon, coho salmon and steelhead listed under the Endangered Species
Acts (see OCAP Biological Opinion). In some instances, this priority may take precedent over
protecting the EFH of fall and late-fall run Chinook salmon for particular locations.

Due to these limitations to avoid and minimize EFH impacts, NOAA Fisheries believes that
available conservation measures may be insufficient to offset the expected further deterioration
of EFH habitat functions in parts of the project area. Consequently, the agency included EFH
Conservation Recommendations that advise Reclamation to consider compensatory mitigation as
part of this consultation. As stated in the EFH regulations, the EFH Conservation
Recommendations provided by NOAA Fisheries “...may include measures to avoid, minimize,
mitigate, or other otherwise offset adverse effects on EFH from actions or proposed actions
authorized, funded, or undertaken®..” by the Federal action agency. Consequently, the agency
believes that in order to provide meaningful EFH Conservation Recommendations for conserving
and enhancing EFH, it needs to look beyond options for avoiding and minimizing adverse affects
and also include compensatory mitigation for conserving and enhancing Chinook salmon EFH.
The use of compensatory mitigation is also consistent with NOAA F isheries Southwest Region’s
habitat protection policy.’

For this EFH consultation, compensatory mitigation is defined as activities used to offset
unavoidable adverse impacts on stream miles and associated habitat functions and values by
restoring, enhancing or creating Chinook salmon habitat in other locations. In examining
mitigation options, the agency recognizes that the proposed project action occurs within the
context of other water dependent operations that can also affect water quality and quantity.
Because all aspects of Central Valley water usage are interrelated and interdependent, the agency
believes that reasonable opportunities for compensatory mitigation should look beyond the scope

3 PFMC. 1999. Identification and description of essential fish habitat, adverse impacts and recommended
conservation measures for salmon. Amendment 14 to the Pacific Coast Salmon Plan. PFMC, Portland, OR.

* EFH regulations, 50 CFR §600.905 (b)

5 http://swr.nmfs.noaa.gov/hed/habitpro.pdf



of the OCAP proposed actions and consider opportunities related to other water dependent
operations. That is, in order to properly mitigate, NOAA Fisheries recognizes that Reclamation
may need to look beyond its own operations in order to improve the functions and values of
Chinook salmon EFH by combining suggested mitigation efforts with other government
programs and initiatives as well as with non-regulatory initiatives and partnerships.

The following EFH Conservation Recommendations are divided into two sections. The first
deals with specific measures that Reclamation and the California Department of Water Resources
(DWR) should consider to avoid and minimize adverse effects. The second section deals with
conservation measures that Reclamation and DWR should consider 1o offset unavoidable
impacts.

3.1 EFH Conservation Recommendations to Avoid and Minimize Adverse Effects:
3.1.1 Trinity River

To date restoration projects involving physically altering the riparian berms along the upper 40
miles of the Trinity River have not taken place, yet the corresponding flow increases have been
implemented and will increase in the future. Fall-run Chinook salmon have experienced
stranding and isolation as a result of the increased flows for the Trinity ROD.

EFH Conservation Recommendations:

3.1.1.1 NOAA Fisheries recommends that the Trinity River Mainstem Fishery
Restoration Program as described in the Trinity River SEIS/EIR along with the Trinity
River Record of Decision (ROD) flows be implemented. Implementing the restoration
program will reduce stranding and isolation of Juvenile fall-run Chinook salmon through
improvements to EFH.

3.1.2 Upper Sacramento River

Fall/late fall-run Chinook salmon adults migrate up the Sacramento River in late summer through
late winter(August -December). Fall-run spawn heavily in the main stem of the Sacramento
River, primarily upstream of Red Bluff although a few do spawn just downstream of the Red
Bluff Diversion Dam (RBDD). RBDD gates are raised during the majority of the fall-run
Chinook salmon migration but some are blocked or delayed prior to September 15 when the
gates are raised. The highest density spawning area occurs from the city of Anderson upstream
to the first riffle downstream of Keswick Dam.

Fall/late fall-run Chinook salmon spawning the upper Sacramento River is adversely affected in
all years when flows are kept high for agricultural demand (i.e., rice decomposition) and then
decreased in the fall to conserve water in Shasta Reservoir. Large numbers of fall-run Chinook
salmon redds have been dewatered in the upper Sacramento River when flows are lowered after



the rice decomposition program is completed and Shasta Dam releases decrease. Consequently,
it is anticipated that some redd dewatering will continue in the future condition. Outmi grating
Chinook salmon juveniles are also subjected to potential entrainment from several unscreened or
substandard screened water diversions located along the river. These diversions adversely affect
EFH by disrupting migration and rearing functions from operating properly.

EFH Conservation Recommendations:

3.1.2.1 NOAA Fisheries recommends that Reclamation, working through the
appropriate CalFed program, investigate alternatives to the rice decomposition program
(i.e., baling rice straw, mulching, etc.), and recommend ways of stabilizing, or increasing
flows after September 30, to reduce redd dewatering.

3.1.2.2 NOAA Fisheries recommends that Reclamation encourage the Sacramento River
Temperature Control Task Group efforts for managing water temperature throughout the
summer in the upper Sacramento River relative to fish habitat conditions and coldwater
pool storage in Shasta Reservoir to also consider the habitat needs of fall/late-fall-run
Chinook salmon.

3.1.2.3 NOAA Fisheries recommends that Reclamation continue to investigate options to
improve passage for all runs of chinook salmon at RBDD above that which is achieved
with the current operations of gates open between May 15 and September 15.

3.1.2.4 NOAA Fisheries recommends that Reclamation facilitate the Central Valley
Project Improvement Act, Anadromous Fish Screening Program, to expeditiously
complete the following projects:

- the Bella Vista Water District screening system should be reviewed for efficacy;

- the unscreened water diversion for the City of Redding Municipal Water Intake;

- the unscreened pumping plants for Sutter Mutual Water Company’s Tisdale, State
Ranch Bend Pumping Plant and the Portugese Bend Pumping Plant;

- the Natomas Mutual Water Company’s five pumping plants; and

- the Reclamation District 108 facilities at E] Dorado Bend, Steiner Bend, and Rough and
Ready plant.

3.1.3 Feather River

Fall-run Chinook salmon compose the largest population of salmonids in the Feather River.
Unlike spring—run Chinook salmon, there is a distinct and substantial amount of in-channel
spawning and rearing among fall-run Chinook salmon in the Feather River. Spawning activity
begins in the low flow channel (LFC) and then gradually intensifies downstream. Typically the
peak of spawning occurs about one month earlier in the LFC than in the river below Thermalito
Outlet. Approximately two-thirds of the total fall-run Chinook salmon spawning occurs in the



LFC, while roughly one-third occurs below Thermalito Outlet. Due to the success of the Feather
River Hatchery (FRH), large numbers of fall-run Chinook salmon spawn in the LFC of the
Feather River, often over utilizing the habitat available for spawning. The significant shift in the
distribution of Chinook salmon spawning in the Feather River to the upper reach of the LFC
may be a major factor affecting any in-channel production of spring-run Chinook salmon
resulting from redd superimposition mortality. This results in competition for spawning area in
the lower Feather River. Superimposition on spring-run Chinook salmon redds by fall-run
Chinook salmon is well documented (DWR 2003). Since fall-run Chinook salmon spawn later
in the fall, they may destroy a significant proportion of the redds of earlier spawning spring-run
Chinook salmon. This competition, and resulting superimposition of fall-run Chinook salmon
redds, is most intense in the LFC where flows are predicted to remain at 600 cfs, and where the
highest density of spawning occurs.

The operation of the Oroville Complex has also changed water temperatures in the Feather River.
Compared to historical levels, mean monthly water temperatures in the LFC at Oroville are 2° to
7° F warmer during November through April. Release from the broad, shallow Thermalito
Afterbay reservoir probably create warmer conditions than historical levels for at least part of the
spring and summer. For the proposed project, water temperatures below Thermalito will be too
warm for adult fall run Chinook salmon holding and spawning habitat.

Beside high water temperatures, late migrating juvenile fall run Chinook salmon may be exposed
to higher predation rates due to introduced exotics (e.g. striped bass, large-mouth bass, and
American Shad).

EFH Conservation Recommendations:

3.1.3.1 NOAA Fisheries recognizes the importance of providing more favorable
temperature conditions below the Thermalito outlet for spawning fall-run Chinook
salmon. NOAA Fisheries is currently engaged in the FERC licensing process to address
temperature, flow, passage, and hybridization issues in this system. Consequently, the
agency is deferring its EFH recommendations for mitigating and minimizing those effects
to the FERC proceedings rather than present recommendations here that could
unnecessarily limit those discussions.

3.1.3.2 DWR should consider EFH conservation by reestablishing endemic trees and
other appropriate native vegetation in riparian areas: restoring natural bottom
characteristics; removing unsuitable material; adding gravel to promote spawning. All of
these activities should be undertaken during appropriate seasons.

3.1.4 American River

Adult fall-run Chinook salmon enter the American River in August and peak migration occurs in
October although a few may show up as early as May. Spawning generally begins in late



October or early November and continues through December with a few later fish still spawning
in January. Most spawning occurs in the upper 3 miles of river from Goethe Park upstream to
Nimbus Dam.

The greatest EFH impact to the America River will result in loss of habitat functions from
increased water temperatures and ensuing increases in water demands. Actual water deliveries
will more than double from a total of 217,185 TAF to 475,000 TAF by year 2020. Future flows
would be lower than under present conditions throughout much of the year due to increased
diversions upstream of Folsom. The increased diversions have the potential to adversely impact
the spawning habitat of fall-run Chinook salmon. Chinook salmon spawning occurs at water
depths greater than 6 inches and flows need to be maintained near or above the level at which
spawning occurred in order to maximize survival from egg to fry. River flow levels dropping
below the level at which spawning occurs may cause stranding of redds and juvenile Chinook
salmon from the initiation of spawning at about the beginning of November until juveniles have
emigrated from the river, generally by end of June. While flows are expected to be adequate for
fall-run Chinook salmon spawning in normal water conditions, they are projected to provide less
than optimal spawning habitat during dry conditions. In fact, reductions could be as great as 700
cfs in February with the Environmental Water Account (EWA) in place, and would result in
significantly less rearing habitat available in dry years, affecting juvenile fall-run Chinook
salmon much more than juvenile steelhead. Concerns for flow fluctuations causing stranding of
redds and juvenile fall-run Chinook salmon from the initiation of spawning to about the
beginning of November is noted.

Flow fluctuations during peak spawning periods can significantly decrease egg and fish survival.
Under reduce flow conditions in the upper 3 miles (where most of spawning occurs), fish tend to
spawn in overlapping areas rather than extending spawning distribution downstream, resulting in
redd superimposition. In order to maximize survival from egg to fry, flows need to be
maintained near or above the level at which spawning occurred.

It is estimated that 1000 cfs provides 275 areas of spawning habitat; flows of 1,000 cfs or below
would occur during October-November in about 20-25 percent of years. Flows in the future
would be lower than under present conditions through much of the year due to increased
diversion upstream of Folsom. Flows in the river could potentially be as low as 300 cfs in May
under driest conditions, however, most juvenile Chinook salmon have left river by May.

Temperatures lower than 60°F are considered suitable for Chinook salmon spawning and egg
incubation in the American River with preferred temperature being <56°F. A temperature of 56°
F or below is best for survival of incubating eggs. Early spawning success is low if water
temperature in early November is above 60°F. Chinook salmon fry generally emerge from the
gravel starting in late December, peaking in February and continuing up through March. Nearly
all leave the river as young-of-the-year before the end of June. The preferred water temperature
for juvenile Chinook is 53°F to 57.5°F. Water temperatures generally exceed this range starting
in April in over 50 percent of years. Fry do not spend time rearing in the river and juveniles have



emigrated from the river, generally by the end of June. Emigrating Chinook salmon are nearly all
are pre-smolts suggesting that the smolting process continues downstream of lower American
River into the Delta and estuary.

Increased water temperatures will certainly reduced the habitat quality for incubating and rearing
fall-run Chinook salmon. The Chinook salmon egg mortality model results indicate that egg to
fry water temperature-related mortality will reach or exceed 15 percent in all water years.

EFH Conservation Recommendations:

3.1.4.1 NOAA Fisheries supports efforts to adopt a more prescriptive minimum flow
standard in the lower American River. The agency advises that:

a) discussions currently underway between Reclamation, members of the Water F orum,
and Management Agencies for modifying Reclamation’s water rights permits to effect an
increase to minimum flows in the lower American Rivers be ardently pursued; and

b) flows for spawning and rearing fall-run Chinook salmon be optimized considering the
needs of steelhead and other aquatic species.

3.1.4.2 NOAA Fisheries recognizes that meeting temperature objectives for steelhead
during the summer and for fall-run Chinook salmon in the fall may be problematic.
Conflicting demands between whether to use more cool water during the summer for
steelhead rearing or holding some to increase the spawning success of Chinook in the fall
will need to be reconciled. However, a temperate control management strategy/plan
should be developed for extending the effectiveness of cold water management in the
lower river that balances the cold water needs of steelhead during the summer months
with cold water needs for returning and spawning (eggs to fry water temperature related
mortalities are expected to increase) fall-run Chinook salmon during the fall months.
Coordinated efforts such as temperature curtains in Lake Natomas, temperature shutters
at Folsom Dam, and a new water intake for El Dorado Irrigation District to conserve the
cold water pool at Folsom Dam should be vigorously pursued.

3.1.5 Stanislaus River

The Stanislaus River is the northernmost tributary in the San Joaquin River basin used by
Chinook salmon. The river now supports fall-run Chinook salmon and small populations of late-
fall-run Chinook salmon.

Flows are projected to be adequate for fall-run Chinook salmon spawning in nearly all years but
temperatures will be warm in the lower part of the river during the early part of the adult
immigration period. Under dry conditions, flows may be less than desirable for optimal
outmigration prior to the VAMP period.



EFH Conservation Recommendations:

3.1.5.1 Reclamation should continue funding the development of a water temperature
model for identifying optimization strategies for cold water releases from the New
Melones Reservoir with consideration to fall-run Chinook salmon as well as steelhead.

3.1.6 Delta Ecosystem

Juvenile fall and late-run Chinook salmon normally migrate down from the Sacramento and San
Joaquin River basins through the rich feeding grounds of the Delta, to the San Francisco Estuary
and into the towards the Pacific Ocean. The suitability of the Delta migration corridor as part of
juvenile salmon rearing EFH is reduced by various aspects of the proposed project. Adverse
impacts to EFH may complicate normal habitat functions by extending migration routes (i.e.,
complex channel configurations make it difficult for salmon to find their way to the ocean),
increasing water temperatures, increasing susceptibility to predators, and adding direct mortality
from salvage and entrainment operations.

Once juvenile salmon are in the vicinity of the SWP and CVP export water diversion facilities,
they are more likely to be drawn into these facilities during water diversion operations. Water
transfers would increase Delta exports from 200 TAF-600 TAF in about 80 percent of years and
potentially up to IMAF in some dry and critical years. With exports increasing in the future
with the implementation of the project, and assuming that entrainment is directly proportional to
the amount of water exported, the potential exist for these diversions to adversely affect the
ability of outmigrating late fall/fall-run Chinook salmon to utilize the habitat as they normally
would. While screening facilities allow for many fish longer than 38 mm to be salvaged ,
considerable mortality is believed to occur when fish are less than 38 mm. In addition, smaller
fish are not screened effectively.®’

Though there are efforts in place to minimize entrainment, the Tracy Fish Collecting Facility
(TFCF) primary louver (screen) panels cannot be cleaned without leaving gaping openings in the
screen face. Further, cleaning the secondary channel and louver panels takes the entire facility
off-line. Also, during secondary louver screen cleaning operations, and secondary channel
dewatering, the entire secondary system is shut down. As aresult, all fish salvage is
compromised for the duration of the outage. This loss in fish protection allows unscreened water
to pass through the facility 25 percent of the time and results in underestimating the loss of
Chinook salmon to the pumps. Also, significant delays in routine maintenance and replacement
of critical control systems at the TFCF can occur. Finally, the TFCF was designed for a

6 Kimmerer, W. J. 2002. Physical, biological, and management responses to variable freshwater flow into the San
Francisco Estuary. Estuary 25:1275-1290.

B rown, R., S. Greene, P. Coulston, and S. Barrow. 1996. An evaluation of the effectiveness of fish salvage
operations at the intake to the California Aqueduet, 1979-1993. In J. T. Hollibaugh (ed.) San Francisco Bay: The
Ecosystem. AAAS, San Francisco, CA. Pp. 497-518.



maximum export rate of 4600 cfs, the rated capacity of the Tracy Pumping Plant (TPP).

With regards to the John E. Skinner Fish Facility, there is currently no standard method for
reporting problems associated with the operation and maintenance of the facility. Delays in
routine maintenance and replacement of critical control systems at the facility are not being
reported to NOAA Fisheries, as they are experienced.

A fish barrier at the head of Old River is intended to limit the movement of both water and
outmigrant Chinook salmon into Old River. The effect is to increase survival down the San
Joaquin River past the Port of Stockton, where they encounter Sacramento River flows to the
export facilities in the south Delta. Recent telemetry studies conducted as part of the VAMP
confirm the diversion of Chinook salmon outmigrants to the CVP and SWP facilities in the south
Delta (Vogel 2004%).

In addition, the fish barrier is again placed to improve adult Chinook salmon returns in the San
Joaquin River. A recent study has found that the placement of the barrier in the fall improves the
dissolved oxygen content in the Stockton ship channel, downstream to the head Old River in the
San Joaquin River.” Having poor water quality/low dissolved oxygen in the ship channel has
become a fish passage problem for returning adult salmon.'®

The projects are now challenging the need for fish screens, based on cost, without serious
consideration of impacts to Chinook salmon. At the present time, fish screening actions that are
called for in both State and Federal statutes (CVPIA section 3406 (21)) are falling behind the
compliance timetable in the existing CVPIA permits. So is progress to meet the “doubling goal”
of the CVPIA Anadromous Fish Restoration Program.

EFH Conservation Recommendations:

Central Valley Project (Reclamation)

Delta Cross-Channel Gates

3.1.6.1 To increase the survival of out-migrating fall/late-fall-run Chinook salmon,
NOAA Fisheries recommends that the DCC gates should be closed as early as possible,
under an adaptive management program based on monitoring outmigrant movements, but

8 Vogel, David A. 2004. Juvenile Chinook Salmon Radio-Telemetry Studies in the Northern and Central
Sacramento-San Joaquin Delta 2002-2003. Draft Report. Natural Resource Scientists, Inc. Red Bluff, CA. January
2004,

g Hallock, R. J., Elwell, R.F. and D.H. Fry, Jr. 1970. Migrations of adult king salmon, Oncorhynchus ishawytscha, in
the San Joaquin Delta. California Dept. of Fish and Game Bulletin 151. Sacramento CA. 92 p.

'® Lee, G. F. 2003. August and September 2003 SJR DWSC Flow and DO. Report submitted to SJR DO TMDL
Steering Committee, by G. Fred Lee & Associates, El Macero, CA.
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no later than on December 1 of each year, unless NOAA Fisheries approves a later date.
The DCC gates should remain closed for the protection of Pacific salmonids until June 15
of each year, unless NOAA Fisheries approves an earlier date. Water quality
considerations in the Delta will be one cause for a request to vary from these dates.

Tracy Fish Collection Facility (TFCF)

3.1.6.2 At the TFCF, Reclamation should submit to the NOAA Fisheries for approval,
one or more solutions to the problem of Chinook salmon losses associated with cleaning
the primary louvers, by no later than 12 months from the date of issuance of this
document. In the event that a solution is not be in place within 24 months of the issuance
of this document, NOAA Fisheries recommends that export pumping at the Tracy
Pumping Plant should cease during louver screen cleaning operations.

3.1.6.3 With regard to the secondary louver screen cleaning and secondary channel
dewatering at TFCF, Reclamation should submit to NOAA Fisheries for approval, one or
more solutions to this problem no later than 12 months from the date of issuance of this
document. Should a solution not be in place within 24 months of the date of issuance of
this document, NOAA Fisheries recommends that export pumping at the Tracy Pumping
Plant should cease during outages of the secondary system, such as the secondary louver
screen cleaning operations, debris removal and predator management programs.

3.1.6.4 Beginning on the first day of the month following the issuance of this document,
and monthly thereafter, Reclamation should submit a TFCF Status Report to the NOAA
Fisheries Engineering Team Leader. The report should be in a format acceptable to both
parties, but should describe the status of each component of the fish salvage system, and
should provide a schedule for the correction of each deficiency.

3.1.6.5 NOAA Fisheries staff (scientific and enforcement) should be permitted
reasonable access to the TFCF, and its records of (i) operation, (ii) fish salvage, and (ii)
fish transportation and release activities, during both announced and unannounced
inspection visits. Records of research activities conducted at the TFCF are also included
in this recommendation.

3.1.6.6 NOAA Fisheries recommends that Reclamation underiake ways to reduce
predation on juvenile fall/late-fall-run Chinook salmon by undertaking predator removal
studies at the Tracy facility and also at post-release sites for salvaged juveniles. Loss
calculations should be adjusted pending results of these studies.

Tracy Pumping Plant

3.1.6.7 A plan to limit TPP exports to 4600 cfs should be prepared and implemented.
This restriction should remain in place until a plan to expand the TFCF capacity is
prepared, approved by NOAA Fisheries, and implemented.
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3.1.6.8 Reclamation should promptly execute a renewal of the Tracy Pumping Plant
Mitigation Agreement between Reclamation and CDF G, to offset unavoidable losses of
Chinook salmon at the TFCF. The renewed agreement should provide for: a) An annual
payment of $740,000 (adjusted for inflation (1994 to 2004) and for the current level of
annual losses), as required in the last amendment of the agreement; b) Annual
adjustments for facility improvements implemented by Reclamation; ¢) Annual
adjustments for operation of the TFCF outside the criteria for the facility. Discretion
provided in existing permits and agreements (such as D-1630 - Table 2 ) shall not be used
to mask facility inadequacies and operational decisions from this adjustment; and d)
NOAA Fisheries shall have review and approval over all future agreements and/or
amendments for this term.

State Water Project (DWR)

JE Skinner Delta Fish Facility

3.1.6.9 Beginning on the first day of the month following the issuance of this document,
and monthly thereafter, DWR should submit a JE Skinner Delta Fish Facility Status
Report to the NOAA Fisheries Engineering Team Leader. The report should be in a
format acceptable to both parties, but should describe the status of each component of the
fish salvage system, and provide a schedule for correcting each deficiency.

3.1.6.10 NOAA Fisheries staff (scientific and enforcement) should be permitted
reasonable access to the JE Skinner Delta Fish Protective Facility and its records of (i)
operation, (ii) fish salvage, and (iii) fish transportation and release activities, during both
announced and unannounced inspection visits. Records of research activities conducted
at the facility are also included in this recommendation.

3.1.6.11 NOAA Fisheries recommends that DWR undertake ways to reduce predation on
Juvenile fall/late-fall-run Chinook salmon by undertaking predation management studies
at post-release sites for salvaged juveniles.

3.1.6.12 NOAA Fisheries recommends that alternatives to reduce “pre-screen” losses
(predation) in Clifton Court Forebay be evaluated. At minimum, the proposal to “re-
connect the Forebay” downstream of the fish screens, shall be evaluated.

CVP and SWP Fish Hauling Protocols
3.1.6.13 Fish hauling runs for salmonids should be scheduled at least every 12 hours, or
more frequently if required by the “Bates Table” calculations (made at each count and
recorded on the monthly report).

South Delta Improvement Project
3.1.6.14 For the Head of Old River Barrier (HORB), fish barrier, NOAA Fisheries
supports designing a permanent structure as proposed in the project to improve the water
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quality in the San Joaquin River, which also would benefit year round fish passage of
outmigrants and returning adults.

3.1.6.15 For the agricultural barriers and barrier at Old River, NOAA Fisheries
recommends that all diversions served from the waterways serviced by these facilities be
screened, to protect the fishery from losses caused by these diversions,

Freeport Regional Water Project, Rock Slough Intake and other Fish Screening Projects,
including CVPIA-AFSP
3.1.6.16 NOAA Fisheries recommends that Reclamation ensure that the Projects (CVP
and SWP) aggressively move to get the CVPIA - Anadromous Fish Screening Program
fully engaged, with appropriate funding, and implement the major projects already
designed.

3.1.6.17 Until the Rock Slough diversion is screened, pumping at this site should be
avoided whenever Chinook salmon are detected in the vicinity of the intake. The Contra
Costa Water District (CCWD) should use its two screened diversions (Los Vaqueros-Old
River and Mallard Slough), and the storage in the Los Vaqueros Reservoir, to offset this
restriction.

A monitoring plan, approved by NOAA Fisheries, shall be implemented, and continued
until such time as the use of the unscreened Rock Slough diversion is resolved.

3.2 EFH Conservation Recommendations to Mitigate Unavoidable Impacts

As mentioned in the introductory text, NOAA Fisheries recognizes that many of the expected
adverse impacts to fall and late-fall run Chinook salmon EFH cannot be avoided or adequately
minimized. Consequently, the agency believes that the proposed project presents a net negative
impact to EFH. NOAA Fisheries is recommending several measures that may effectively offset
these impacts. They are offered in the context of the general responsibility that Reclamation has
to evaluate options for improving fish mitigation."

3.2.1 Water Use Efficiency

The operation of the Central Valley Project and the State Water Project is to divert, store and
convey water from the southern portion of the Sacramento-San Joaquin Delta to other parts of the
state consistent with applicable law require targeting known water quantities for coordinating
operations. There is little doubt that all Reclamation water contracts under the Central Valley
Project could benefit from improved measurement, accounting, and compliance. The accuracy of

1 nThe Secretary of the Interior is further authorized and directed to conduct feasibility investigations of
opportunities to mitigate damages to or enhance fish and wildlife as a result of increasing the amount of water
available for such purposes because of water conservation efforts on Federal reclamation projects” (16USC12(1)).
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water diversion measurement could be improved by employing state of the art technology, as
well as sufficient monitoring and calibration checks to guarantee on-going accuracy. NOAA
Fisheries recommends building into the contracts incentives through water payment reductions
for voluntarily adopting water conservation programs (many Districts already have programs)

EFH Conservation Recommendation:

3.2.1.1 As ameans to offset potential adverse affects to EFH, NOAA Fisheries
recommends that Reclamation working with appropriate CalFed programs, perform (or
commission) an agricultural water-use efficiency study, using existing scientific literature
and/or new research as required, to consider (but not limited to) the following questions:
a) What are the current spatial and temporal irrigation patterns that dominate Central
Valley agriculture?; b) What is the efficacy of current cropping patterns (those specific
crops that are currently grown) under irrigated agriculture from a 'water consumption' per
'economic unit output' standpoint?; ¢) What would be the socio-economic and political
impacts of altering Central Valley cropping patterns to promote increased water use
efficiency by replacing water intensive crops (e.g.-rice) with more water-efficient crops?;
d) Are Central Valley irrigation methods and procedures in accordance with the most
modern knowledge and technological capabilities?; ) If new water-saving technologies
or methods can be identified, how much time and money would it take to deploy them on
a widespread basis in the Central Valley,

3.2.2 Fish Passage

As noted above, opportunities to avoid or minimize adverse affects to EFH in specific project
area may be constrained and the potential for substantive habitat gains in these areas is minimal.
Yoshiyama et al. (2001)" noted that the primary cause in the reduction of instream habitat for
Chinook salmon has been the construction of dams and other barriers. Many of the direct
adverse impacts to fall and late-fall run EFH or the indirect impacts caused by these runs to the
EFH of other Chinook runs could be alleviated if fish passage were provided. In Central Valley
watersheds, dams block 95% of historic salmonid spawning habitat. Additionally, non-federal
FERC licensed dams account for approximately 40% of all surface water storage in the Central
Valley. As aresult, Chinook salmon are extirpated from approximately 5,700 miles of their
historic habitat in the Central Valley. In most cases the habitat remaining is restricted to the
valley floor where it was historically limited to seasonal migration use only. Remnant
populations below these dams are now subject to intensive river regulation and to further direct
and indirect impacts of hydroelectric operations.

EFH Conservation Recommendation:

12 Yoshiyama, R.M., F. W. Fisher and P. B. Moyle. 2001. Historical and present distribution of Chinook salmon in
the Central Valley Drainage of California. IN Contributions to the Biology of Central Valley Salmonids, Vol. 1,
Randall Brown (ed.).
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3.2.2.1 NOAA Fisheries recommends that Reclamation consider evaluating fish passage
opportunities for late fall/fall-run Chinook salmon at all CVP dams and consider
modified operations at RBDD to minimize delays in upstream migration until a
permanent solution at RBDD is in place (Recommendation 3.1 .2.3) . Use of Tracy
Mitigation funds to restore passage and improve habitat in upstream tributaries as well as
improvements in screening efficiency and transportation at the Delta fish collection
facilities should be considered.

3.2.3 Increased Water Releases in San Joaquin River

Historically, the upper San Joaquin River supported spawning and rearing habitat for the
southernmost stocks of fall run Chinook salmon. Since completion of Friant Dam, most of the
water in the river has been diverted for agricultural and other uses, with the exceptions of
releases to satisfy riparian water rights upstream of Gravelly Ford and flood releases. As a resul,
the reach from Gravelly Ford to Mendota Pool is often dry, does not currently support a
continuous natural riparian and aquatic ecosystem, and is the reason why Chinook salmon are
extirpated from the San Joaquin River above the Mendota Pool. In addition, instream flows in
the balance of the San Joaquin River have been inadequate for the downstream sustenance of
healthy Chinook salmon populations. One option available for mitigating unavoidable adverse
effects is to restore degraded habitat to properly functioning conditions. Consequently, restoring
the Upper San Joaquin River ecosystem and simultaneously improving water quality in the San
Joaquin River/Delta can mitigate for impacts to fall run and late-fall Chinook salmon in other
parts of the Central Valley.

EFH Conservation Recommendation:

3.2.3.1 NOAA Fisheries recommends that Reclamation should seek opportunities to
restore adequate instream flows, and any necessary fish passage facilities, to restore fall-
run Chinook salmon EFH on the San Joaquin River. NOAA Fisheries recommends that
efforts to restore the ecosystem of the Upper San Joaquin River and its water quality
should meet the objectives be coordinated within the CALFED Programmatic
Environmental Impact Statement /Environmental Impact Report (PEIS/EIR) Record of
Decision (ROD), which also recommended evaluating water storage in the upper San
Joaquin River basin. Reclamation should take the lead on these efforts and fully
coordinate with other entities involved in restoring San Joaquin flows. Reclamation
should also coordinate with other efforts and actions underway on the Merced, Tuolumne,
Stanislaus, Calaveras, and Mokelumne/Cosumnes rivers (Lower San Joaquin River).
NOAA Fisheries finds that the above recommendation will reconnect the Upper San
Joaquin River and Lower San Joaquin River, resolve the water quality problems, fish
passage issue, and improve fall-run Chinook salmon habitat.

3.2.4 Merced Hatchery
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Merced Hatchery was built to help mitigate for the SWP Delta pumping plant and the loss of
habitat on the Merced River. There are plans by the State of California to close it.

EFH Conservation Recommendation:

3.2.4.1 If the hatchery is closed, NOAA Fisheries recommends that an equivalent amount
of habitat restoration efforts, beneficial to the habitat needs of fall-run and late fall-run
Chinook salmon, should be implemented and monitored. Both the habitat restoration
plan and the monitoring plan shall be submitted to NOAA Fisheries for approval before
implementation.

3.2.5 Monitoring

NOAA Fisheries recognizes the importance of monitoring the status of fall/late-fall-run Chinook
salmon for the purpose of adaptively managing Project operations.

EFH Conservation Recommendation:

3.2.5.1 Monitoring of fall/late-fall run Chinook salmon necessary to ensure that project
mitigation obligations are being met, and are not causing detrimental effects on remaining
populations of aquatic organisms, to include carcass surveys, population estimates, redd
surveys, and outmigrant trapping, shall be continued without interruption.

3.2.5.2 Marking of all hatchery origin fish produced for the projects shall be included in
this element.

4.0 Responsibilities of Reclamation

As required by section 305(b)(4)(B) of the Magnuson-Stevens Act, Reclamation must provide a
detailed response in writing to NOAA Fisheries (and to any Council commenting on the action
under section 305(b)(3)) within 30 days after receiving the EFH Conservation Recommendations.
The response must include a description of measures proposed by Reclamation for avoiding,
mitigating, or offsetting the impact of the project on EFH. In the case that the response is
inconsistent with NOAA Fisheries” Conservation Recommendations, Reclamation must explain
its reasons for not following the recommendations, including the scientific justification for any
disagreements with NOAA Fisheries over the anticipated effects of the actions and the measures
needed to avoid, minimize, mitigate, or offset such effects.
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