
During the first part of the 1990s, much of the Pacific Coast was subject to a series of very dry
years, which reduced inflows to watersheds up and down the west coast.

"El Nino" is an environmental condition often cited as a cause for the decline of West Coast
salmonids (NMFS 1996b). El Nino is an unusual warming of the Pacific Ocean off South
America and is caused by atmospheric changes in the tropical Pacific Ocean (Southern
Oscillation-ENSO) resulting in reductions or reversals of the normal trade wind circulation
patterns. The El Nino ocean conditions are characterized by anomalous warm sea surface
temperatures and changes to coastal currents and upwelling patterns. Principal ecosystem
alterations include decreased primary and secondary productivity in affected regions and changes
in prey and predator species distributions. Cold-water species are displaced towards higher
latitudes or move into deeper, cooler water, and their habitat niches occupied by species tolerant
of warmer water that move upwards from the lower latitudes with the warm water tongue.

A key factor affecting many West Coast stocks has been a general 30-year decline in ocean
productivity. The mechanism whereby stocks are affected is not well understood, partially
because the pattern of response to these changing ocean conditions has differed among stocks,
presumably due to differences in their ocean timing and distribution. It is presumed that survival
in the ocean is driven largely by events occurring between ocean entry and recruitment to a sub-
adult life stage.

10. Ecosystem Restoration

a. California Bay-Delta Authority (CBDA)

Two programs included under CBDA; the Ecosystem Restoration Program (ERP) and the EWA,
were created to improve conditions for fish, including listed salmonids, in the Central Valley
(CALFED 2000). Restoration actions implemented by the ERP include the installation of fish
screens, modification of barriers to improve fish passage, habitat acquisition, and instream
habitat restoration. The majority of these actions address key factors affecting listed salmonids
and emphasis has been placed in tributary drainages with high potential for steelhead and spring-
run Chinook salmon production. Additional ongoing actions include new efforts to enhance
fisheries monitoring and directly support salmonid production through hatchery releases. Recent
habitat restoration initiatives sponsored and funded primarily by the CBDA-ERP Program have
resulted in plans to restore ecological function to 9,543 acres of shallow-water tidal and marsh
habitats within the Delta. Restoration of these areas primarily involves flooding lands previously
used for agriculture, thereby creating additional rearing habitat for juvenile salmonids. Similar
habitat restoration is imminent adjacent to Suisun Marsh (i.e., at the confluence of Montezuma
Slough and the Sacramento River) as part of the Montezuma Wetlands project, which is intended
to provide for commercial disposal of material dredged from San Francisco Bay in conjunction
with tidal wetland restoration.

A sub-program of the ERP called the Environmental Water Program (EWP) has been established
to support ERP projects through enhancement of instream flows that are biologically and
ecologically significant in anadromous reaches of priority streams controlled by dams. This
program is in the development stage and the benefits to listed salmonids are not yet clear. Clear
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Creek is one of five priority watersheds in the Central Valley that has been targeted for action
during Phase I of the EWP.

The EWA is designed to provide water at critical times to meet ESA requirements and incidental
take limits without water supply impacts to other users, particularly South of Delta water users.
In early 2001, the EWA released 290 thousand acre feet of water from San Luis Reservoir at key
times to offset reductions in south Delta pumping implemented to protect winter-run Chinook
salmon, delta smelt, and splittail. However, the benefit derived by this action to winter-run
Chinook salmon in terms of number of fish saved was very small. The anticipated benefits to
other Delta fisheries from the use of the EWA water are much higher than those benefits ascribed
to listed salmonids by the EWA release. Under the long term operations of the CVP and SWP,
EWA assets have declined to 48 thousand acre feet after carriage water costs. The RPA actions
developed within the 2009 NMFS Operations BO are designed to minimize or remove the
adverse impacts associated with many of the OCAP project related stressors. Within the Delta,
stressors such as the Delta Cross Channel (DCC) gates and export operations have been modified
to reduce the hydraulic changes created by the project operations. Earlier closures of the DCC
gates prevent early emigrating listed salmonids from entering the Delta interior through the open
DCC gates. Management of the Old and Middle River flows prevents an excessive amount of
negative flow towards the export facilities from occurring in the channels of Old and Middle
River. When flows are negative, water moves in the opposite direction than would occur
naturally, drawing fish into the south Delta and towards the export facilities or delaying their
migration through the system. .

b. Central Valley Project Improvement Act

The CVPIA, implemented in 1992, requires that fish and wildlife get equal consideration with
other demands for water allocations derived from the CVP. From this act arose several programs
that have benefited listed salmonids: the Anadromous Fish Restoration Program (AFRP), the
Anadromous .Fish Screen Program (AFSP), and the Water Acquisition Program (WAP). The
AFRP is engaged in monitoring, education, and restoration projects geared toward recovery of
all anadromous fish species residing in the Central Valley. Restoration projects funded through
the AFRP include fish passage, fish screening, riparian easement and land acquisition,
development of watershed planning groups, instream and riparian habitat improvement, arid
gravel replenishment. The AFSP combines Federal funding with State and private funds to
prioritize and construct fish screens on major water diversions mainly in the upper Sacramento
River. The goal of the WAP is to acquire water supplies to meet the habitat restoration and
enhancement goals of the CVPIA and to improve the DOI's ability to meet regulatory water
quality requirements. Water has been used successfully to improve fish habitat for spring-run
Chinook salmon and steelhead by maintaining or increasing instream flows in Butte and Mill
Creeks and the San Joaquin River at critical times.

c. Iron Mountain Mine Remediation

Environmental Protection Agency's Iron Mountain Mine remediation involves the removal of
toxic metals in acidic mine drainage from the Spring Creek Watershed with a state-of-the-art
lime neutralization plant. Contaminant loading into the Sacramento River from Iron Mountain
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Mine has shown measurable reductions since the early 1990s (see Reclamation 2004 Appendix
J). Decreasing the heavy metal contaminants that enter the Sacramento River should increase the
survival of salmonid eggs and juveniles. However, during periods of heavy rainfall upstream of
the Iron Mountain Mine, Reclamation substantially increases Sacramento River flows in order to
dilute heavy metal contaminants being spilled from the Spring Creek debris dam. This rapid
change in flows can cause juvenile salmonids to become stranded or isolated in side channels
below Keswick Dam.

d. State Water Project Delta Pumping Plant Fish Protection Agreement (Four-Pumps
Agreement)

The Four Pumps Agreement Program has approved about $49 million for projects that benefit
salmon and steelhead production in the Sacramento-San Joaquin basins and Delta since the
agreement inception in 1986. Four Pumps projects that benefit spring-run Chinook salmon and
steelhead include water exchange programs on Mill and Deer creeks; enhanced law enforcement
efforts from San Francisco Bay upstream to the Sacramento and San Joaquin rivers and their
tributaries; design and construction offish screens and ladders on Butte Creek; and screening of
diversions in Suisun Marsh and San Joaquin tributaries. Predator habitat isolation and removal,
and spawning habitat enhancement projects on the San Joaquin tributaries benefit steelhead (see
Reclamation 2004 Chapter 15).

e. San Joaquin River Restoration Program (SJRRP)

In 1988, a coalition of environmental groups, led by the Natural Resources Defense Council
(NRDC), filed a lawsuit challenging the renewal of long-term water service contracts between
the United States and the CVP Friant Division Contractors. After more than 18 years of
litigation of this lawsuit, known as NRDC, et al. v. KirkRodgers, et al., a settlement was
reached. On September 13, 2006, the Settling Parties, including NRDC, Friant Water Users
Authority, and the U.S. Departments of the Interior and Commerce, filed a stipulation of the
terms and conditions of the settlement, which was subsequently approved by the U.S. District
Court, Eastern District of California, on October 23, 2006. The settlement establishes restoration
and management goals. The Restoration Goal is to restore and maintain fish populations in
"good condition" in the mainstem San Joaquin River below Friant Dam to the confluence with
the Merced River, including naturally reproducing and self-sustaining of salmon and other fish.
The Water Management Goal is to reduce or avoid water supply impacts to all of the Friant
Division long-term contractors that may result from the Interim and Restoration Flows provided
for in the Settlement. President Obama signed the San Joaquin River Restoration Settlement Act
(Act) on March 30, 2009, which authorized implementation of the settlement, as part of the
Omnibus Public Land Management Act of 2009. Pub. L. No. 111-11, 123 Stat.991.,

To achieve the Restoration Goal, the settlement calls for a combination of channel and structural
modifications along the San Joaquin River below Friant Dam, releases of water from Friant Dam
to the confluence of the Merced River, and the reintroduction of Chinook salmon, O.
tshawytscha prior to December 31, 2012. Title X, section 1001 l(b) of the Act states that spring-
run Chinook salmon shall be reintroduced in the San Joaquin River below Friant Dam pursuant
to section 10(j) of the ESA, provided that a permit for the reintroduction may be issued pursuant
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to section 10(a)(l)(A) of the ESA. In addition, Title X, section 10011(c)(2) of the Act states that
the Secretary of Commerce shall issue a final rule pursuant to section 4(d) of the ESA governing
the incidental take of reintroduced Central Valley spring-run Chinook salmon prior to the
reintroduction. Furthermore, Title X, section 1001 l(c)(3) of the Act states that the rule issued
under paragraph 2 shall provide that the reintroduction will not impose more than de minimus:
water supply reductions, additional storage releases, or bypass flows on unwilling third parties
due to such reintroduction.

11. Non-Native Invasive Species (NIS)

As currently seen in the San Francisco estuary, NIS can alter the natural food webs that existed
prior to their introduction. Perhaps the most significant example is illustrated by the Asiatic
freshwater clams Corbicula fluminea and Potamocorbula amurensis. The arrival of these clams
in the estuary disrupted the normal benthic community structure and depressed phytoplankton
levels in the estuary due to the highly efficient filter feeding of the introduced clams (Cohen and
Moyle 2004). The decline in the levels of phytoplankton reduces the population levels of
zooplankton that feed upon them, and hence reduces the forage base available to salmonids
transiting the Delta and San Francisco estuary which feed either upon the zooplankton directly or
their mature forms. This lack of forage base can adversely impact the health and physiological
condition of these salmonids as they emigrate through the Delta region to the Pacific Ocean.

Attempts to control the NIS also can adversely impact the health and well-being of salmonids
within the affected water systems. For example, the control programs for the invasive water
hyacinth (Eichhornia crassipes) and Brazilian Elodea (Egeria densd) plants in the Delta must
balance the toxicity of the herbicides applied to control the plants to the probability of exposure
to listed salmonids during herbicide application. In addition, the control of the nuisance plants
can have negative effects on certain physical parameters that must be accounted for in the
treatment protocols, particularly the decrease in DO resulting from the decomposing vegetable
matter left by plants that have died.

12. Summary

For Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook salmon,
and Central Valley steelhead, the construction of high dams for hydropower, flood control, and
water supply resulted in the loss of vast amounts of upstream habitat (i.e., approximately 80
percent, or a minimum linear estimate of over 1,000 stream miles), and often resulted in
precipitous declines in affected salmonid populations. For example, the completion of Friant
Dam in 1947 has been linked with the extirpation of spring-run Chinook salmon in the San
Joaquin River upstream of the Merced River within just a few years. The reduced populations
that remain below Central Valley dams are forced to spawn in lower elevation tailwater habitats
of the mainstem rivers and tributaries that were previously not used for this purpose. This
habitat is entirely dependent on managing reservoir releases to maintain cool water temperatures
suitable for spawning, and/or rearing of salmonids. This requirement has been difficult to
achieve in all water year types and for all life stages of affected salmonid species. Steelhead, in
particular, seem to require the qualities of small tributary habitat similar to what they historically
used for spawning; habitat that is largely unavailable to them under the current water
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management scenario. All salmonid species considered in this consultation have been adversely
affected by the production of hatchery fish associated with the mitigation for the habitat lost to
dam construction (e.g., from genetic impacts, increased competition, exposure to novel diseases,
etc.).

Land-use activities such as road construction, urban development, logging, mining, agriculture,
and recreation are pervasive and have significantly altered fish habitat quantity and quality for
Chinook salmon and steelhead through alteration of streambank and channel morphology;
alteration of ambient water temperatures; degradation of water quality; elimination of spawning
and rearing habitat; fragmentation of available habitats; elimination of downstream recruitment
of LWD; and removal of riparian vegetation resulting in increased streambank erosion. Human-
induced habitat changes, such as: alteration of natural flow regimes; installation of bank
revetment; and building structures such as dams, bridges, water diversions, piers, and wharves,
often provide conditions that both disorient juvenile salmonids and attract predators. Harvest
activities, ocean productivity, and drought conditions provide added stressors to listed salmonid
populations. In contrast, various ecosystem restoration activities have contributed to improved
conditions for listed salmonids (e.g., various fish screens). However, some important restoration
activities (e.g., Battle Creek Restoration Project) have not yet been completed and benefits to
listed salmonids from the EWA have been less than anticipated.

Similar to the listed salmonids, the Southern DPS of North American green sturgeon have been
negatively impacted by hydroelectric and water storage operations in the Central Valley which
ultimately affect the hydrology and accesibility of Central Valley rivers and streams to
anadromous fish. Anthropogenic manipulations of the aquatic habitat, such as dredging, bank
stabilization, and waste water discharges have also degraded the quality of the Central Valley's
waterways for green sturgeon.

IV. ENVIRONMENTAL BASELINE

The environmental baseline "includes the past and present impacts of all Federal, State, or
private actions and other human activities in the action area, the anticipated impacts of all
proposed Federal projects in the action area that have already undergone formal or early section
7 consultation, and the impact of State or private actions which are contemporaneous with the
consultation in process" (50 CFR §402.02).

A. Status of the Species and Critical Habitat in the Action Area

1. Status of the Species within the Action Area

The action area functions primarily as a migratory corridor for adult and juvenile Central Valley
steelhead. All adult Central Valley steelhead originating in the San Joaquin River watershed will
have to migrate through the action area in order to reach their spawning grounds and to return to
the ocean following spawning. Likewise, all Central Valley steelhead smolts originating in the
San Joaquin River watershed will also have to pass through the action area during their
emigration to the ocean. The waterways in the action area also are expected to provide some
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rearing benefit to emigrating steelhead smolts as they move through the action area. The action
area also provides some use as a migratory corridor and rearing habitat for juvenile Sacramento
River winter-run Chinook salmon and Central Valley spring-run Chinook salmon, as well as
Central Valley steelhead from the Sacramento River watershed, that are drawn into the Central
and south Delta by the actions of the CVP and SWP water diversion facilities, and must therefore
emigrate towards the ocean through the lower San Joaquin River system. The action area also
functions as migratory, holding, and rearing habitat for adult and juvenile Southern DPS of North
American green sturgeon.

• . f

a. Sacramento River Winter-Run Chinook Salmon

The temporal occurrence of Sacramento River winter-run Chinook salmon smolts and juveniles
in the action area are best described by the salvage records of the CVP and SWP fish handling
facilities. Based on salvage records covering the last 10 years at the CVP and SWP, Sacramento
River winter-run Chinook salmon are typically present in the south Delta action area starting in
December. Their presence peaks in March, and then rapidly declines from April through June.
Nearly 50 percent of the average annual salvage of Sacramento River winter-run Chinook
salmon juveniles occurs in March (50.4 percent). Salvage in April accounts for only 2.8 percent
of the average annual salvage and falls to less than 1 percent for May and June combined (Table
8). The presence of juvenile Sacramento River winter-run Chinook salmon in the south Delta is
a function of river flows on the Sacramento River, where the fish are spawned, and the demands
for water diverted by the SWP and CVP facilities. When conditions on the Sacramento River are
conducive to stimulating outmigrations of juvenile Sacramento River winter-run Chinook
salmon, the draw of the CVP and SWP pumping facilities pulls a portion of these emigrating fish
through the waterways of the Central and southern Delta from one of the four access points
originating on the Sacramento River (Georgiana Slough, the Delta Cross Channel, Three Mile
Slough, and the San Joaquin River via Broad Slough). The combination of pumping rates and
tidal flows moves these fish towards the southwestern corner of the Delta. When the
combination of pumping rates and fish movements are high, significant numbers of juvenile
Sacramento River winter-run Chinook salmon are drawn into the south Delta.

b. Central Valley Spring-Run Chinook salmon

[
Like the Sacramento River winter-run Chinook salmon, the presence of juvenile Central Valley
spring-run Chinook salmon in the action area is under the influence of the CVP and SWP water
diversions and the flows on the Sacramento River and its tributary watersheds. Currently, all
known populations of Central Valley spring-run Chinook salmon inhabit the Sacramento River
watershed. The San Joaquin River watershed populations have been extirpated, with the last
known runs on the San Joaquin River being extirpated in the late 1940s and early 1950s by the
construction of Friant Dam and the opening of the Kern-Friant irrigation canal.

Juvenile Central Valley spring-run Chinook salmon first begin to appear in the action area in
January. A significant presence of fish does not occur until March (17.2 percent of average
annual salvage) and peaks in April (65.9 percent of average annual salvage) (Table 8). By May,
the salvage of Central Valley spring-run Chinook salmon juveniles declines sharply (15.5
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percent of average annual salvage) and essentially ends by the end of June (1.2 percent of
average annual salvage).

Table 8: Summary table of monthly Winter-run and Spring-run Chinook salmon loss and
Combined total salvage and loss of Central Valley steelhead at the CVP and SWP fish collection
facilities from water year 1999-2000 to water year 2008-2009. Data from CVO web site:
(http ://w w w. usbr. go v/mp/cvo/)
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c. Central Valley Steelhead

The Central Valley steelhead DPS occurs in both the Sacramento River and the San Joaquin
River watersheds. However the spawning population of fish is much greater in the Sacramento
River watershed and accounts for nearly all of the DPS' population. Like Sacramento River
Chinook salmon, Sacramento River steelhead can be drawn into the south Delta by the actions of
the CVP and SWP water diversion facilities. Small, remnant populations of Central Valley
steelhead are known to occur on the Stanislaus River and the Tuolumne River and their presence
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is assumed on the Merced River due to proximity, similar habitats, and historical presence.
Central Valley steelhead smolts first start to appear in the action area in November based on the
records from the CVP and SWP fish salvage facilities (Table 8). Their presence increases
through December and January (21.6 percent of average annual salvage) and peaks in February
(37.0 percent) and March (31.1 percent) before rapidly declining in April (7.7 percent). By June,
the emigration has essentially ended, with only a small number of fish being salvaged through
the summer at the CVP and SWP. Kodiak trawls conducted by the USFWS and CDFG on the
mainstem of the San Joaquin River just above the Head of Old River (HOR) during the Vernalis
Adaptive Management Plan (VAMP) experimental period routinely catch low numbers of
outmigrating steelhead smolts from the San Joaquin Basin. Monitoring is less frequent prior to
the VAMP, therefore emigrating steelhead smolts have a lower probability of being detected.
The RST monitoring on the Stanislaus River at Caswell State Park and further upriver near the
City of Oakdale indicate that smolt-sized fish start emigrating downriver in January and can
continue through late May. Fry sized fish (30 to 50 mm) are captured at the Oakdale RST
starting as early as April and continuing through June. Adult escapement numbers have been
monitored for the past several years with the installation of an Alaskan style weir on the lower
Stanislaus River between Ripon and Riverbank. Typically, very few adult O. mykiss have been
observed moving upstream past the weir due to the removal of the structure at the end of
December. However, in 2006 to 2007, the weir was left in through the winter and spring and
seven adult steelhead were counted moving upstream. In the 2009-2010 period, 8 adult O.
mykiss have moved upstream past the weir as of March 11, 2010. In 2008-2009, 15 adult O.
mykiss moved upstream past the weir. The weir counts indicate that at least some O. mykiss
adults are moving upstream from the lower Stanislaus River into upstream areas. These fish, due
to their migratory behavior, timing of entrance, and typically larger size would be considered
potential steelhead returning to the tributary.

d. Southern DPS of North American Green Sturgeon

Juvenile green sturgeons from the Southern DPS are routinely collected at the SWP and CVP
salvage facilities throughout the year. However, numbers are considerably lower than for other
species of fish monitored at the facilities. Based on the salvage records from 1981 through 2007,
green sturgeon may be present during any month of the year, and have been particularly
prevalent during July and August (Figure 6). The sizes of these fish are less than 1 meter and
average 330 mm with a range of 136 mm to 774 mm. The size range indicates that these are sub-
adult fish rather than adult or larval/juvenile fish. It is believed that these sub-adult fish utilize
the Delta for rearing for up to a period of approximately 3 years. The proximity of the CVP and
SWP facilities to the action area would indicate that sub-adult green sturgeons have a strong
potential to be present within the action area.
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Figure 6:
Estimated number of North American green sturgeon (Southern DPS) salvaged monthly from the
State Water Project and the Central Valley Project fish collection facilities.
Source: CDFG 2002, unpublished CDFG records.
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2. Status of Critical Habitat Within the Action Area

The action area is predominately within the Middle San Joaquin - Lower Merced - Lower
Stanislaus and the San Joaquin Delta hydrologic units (HU) (18040002 and 18040003,
respectively) and is included in the critical habitat designated for Central Valley steelhead. The
action area includes the portion of the San Joaquin River from the confluence of the Merced
River upstream Mud Slough (north), which is not critical habitat for Central Valley steelhead.
This opinion will focus on the mainstem San Joaquin River as well as those waterways in the :

southern portions of the Delta, which are expected to show expressions of water quality
characteristics influenced by discharges originating in the GBP.

The San Joaquin Delta HU is in the southwestern portion of the Central Valley steelhead DPS
range and includes portions of the south Delta channel complex. The San Joaquin Delta HU
encompasses approximately 938 square miles, with 455 miles of stream channels (at 1:100,000
hydrography). The critical habitat analytical review team (CHART) identified approximately
276 miles of occupied riverine/estuarine habitat in this hydrologic subunit area (HSA) that
contained one or more PCEs for the Central Valley steelhead DPS (NMFS 2005b). The PCEs of
steelhead habitat within the action area include freshwater rearing habitat, freshwater migration
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corridors, and estuarine areas. The essential features of these PCEs included the following:
sufficient water quantity and floodplain connectivity to form and maintain physical habitat
conditions necessary for salmonid development and mobility, sufficient water quality, food and
nutrients sources, natural cover and shelter, migration routes free from obstructions, natural
levels of predation, holding areas for juveniles and adults, and shallow water areas and wetlands.
Habitat within the action area is primarily utilized for freshwater rearing and migration by
Central Valley steelhead juveniles and smolts and for adult upstream migration. No spawning of
Central Valley steelhead occurs within the action area.

In regards to the designated critical habitat for the Southern DPS of green sturgeon, the action
area includes PCEs concerned with: adequate food resources for all life stages utilizing the
Delta, water flows sufficient to allow adults, subadults, and juveniles to orient to flows for
migration and normal behavioral responses, water quality sufficient to allow normal
physiological and behavioral responses, unobstructed migratory corridors for all life stages
utilizing the Delta, a broad spectrum of water depths to satisfy the needs of the different life
stages present in the estuary, and sediment with sufficiently low contaminant burdens to allow
for normal physiological and behavioral responses to the environment.

The general condition and function of freshwater rearing and migration habitats has already been
described in the Status of the Species and Critical Habitat section of this biological opinion. The
substantial degradation over time of several of the essential features of these PCEs has
diminished the function and condition of the habitats in the action area. This area currently
provides only rudimentary functions compared to its historical status. The channels of the Delta
have been heavily riprapped with coarse rock slope protection on artificial levee banks and these
channels have been straightened to facilitate water conveyance through the system. The
extensive riprapping and levee construction has precluded river channel migrations and the
formation of natural riverine/estuarine features in the Delta's channels. The natural floodplains
have essentially been eliminated, and the once extensive wetlands and riparian zones have been
cleared for farming. Little riparian vegetation remains in the Delta, limited mainly to tules
growing along the foot of artificial levee banks. Numerous artificial channels also have been
created to bring water to irrigated lands that historically did not have access to the river channels
(i.e., Victoria Canal, Grant Line Canal, Fabian and Bell Canal, Woodward Cut, etc.). These
artificial channels have disturbed the natural flow of water through the Delta. As a byproduct of
this intensive engineering of the Delta's hydrology, numerous irrigation diversions have been
placed along the banks of the flood control levees to divert water from the area's waterways to
the agricultural lands of the Delta's numerous "reclaimed" islands. Most of these diversions are
not screened adequately to protect migrating fish from entrainment. Sections of the Delta have ,
been routinely dredged by DWR to provide adequate intake depth for these agricultural water
diversions, particularly in the south Delta. Likewise, the main channels of the San Joaquin River
and the Sacramento River have been routinely dredged by the Corps to create an artificially deep
channel to provide passage for ocean going commercial shipping to the Port of Stockton and the
Port of Sacramento. /

Water flow through the Delta is highly manipulated to serve human purposes. Rainfall and
snowmelt is captured by reservoirs in the upper watersheds, from which its release is dictated
primarily by downstream human needs. The SWP and CVP pumps draw water towards the

67



southwest corner of the Delta which creates a net upstream flow of water towards their intake
points. Fish, and the forage base they depend upon for food, represented by free floating
phytoplankton and zooplankton, as well as larval, juvenile, and adult forms, are drawn along
with the current towards these diversion points. In addition to the altered flow patterns in the
Delta, numerous discharges of treated wastewater from sanitation wastewater treatment plants
(e.g., Cities of Tracy, Stockton, Manteca, Lathrop, Modesto, Turlock, Riverbank, Oakdale,
Ripon, Mountain House, and the Town of Discovery Bay) and the untreated discharge of
numerous agricultural wasteways are emptied into the waters of the San Joaquin River and the
channels of the Delta. This leads to cumulative additions to the system of thermal effluent loads
as well as cumulative loads of potential contaminants (i.e., selenium, boron, endocrine .
disrupters, pesticides, biostimulatory compounds, etc.),

Even though the habitat has been substantially altered and its quality diminished through years of
human actions, its conservation value remains high for San Joaquin River basin steelhead. This
segment of the Central Valley steelhead DPS must pass through the San Joaquin Delta HSA to
reach their upstream spawning and freshwater rearing areas on the tributary watersheds and to
pass through the region again during the downstream migrations of both adult runbacks and
juvenile smolts. Therefore, it is of critical importance to the long-term viability of the San
Joaquin River basin portion of the Central Valley steelhead DPS to maintain a functional
migratory corridor and freshwater rearing habitat through the action area and the San Joaquin
Delta HSA.

B. Factors Affecting the Species and Habitat in the Action Area

The action area encompasses a small portion of the area utilized by the Sacramento River winter-
run Chinook salmon and Central Valley spring-run Chinook salmon ESUs, Central Valley
steelhead DPS, and the Southern DPS of North American green sturgeon. Many of the range-
wide factors affecting these species are discussed in the Status of the Species and Critical
Habitat section of this biological opinion, and are considered the same in the action area. This
section will focus on the specific factors in the action area that are most relevant to the proposed
execution of the SLWD and PWD Interim Renewal Contracts.

The magnitude and duration of peak flows during the winter and spring, which affects listed
salmonids in the action area, are reduced by water impoundment in upstream reservoirs.
Instream flows during the summer and early fall months have increased over historic levels for
deliveries of municipal and agricultural water supplies. Overall, water management now reduces
natural variability by creating more uniform flows year-round. Current flood control practices
require peak flood discharges to be held back and released over a period of weeks to avoid
overwhelming the flood control structures downstream of the reservoirs (i.e., levees) and low
lying terraces under cultivation (i.e., orchards and row crops) in the natural floodplain along the
basin tributaries. Consequently, managed flows in the main stem of the river often truncate the
peak of the flood hydrographs and extend the releases from basin reservoirs over a protracted
period. These actions reduce or eliminate the scouring flows necessary to mobilize sediments
and create natural riverine morphological features within the action area. Furthermore, the
unimpeded river flow in the San Joaquin River basin is severely reduced by the combined
storage capacity of the different reservoirs located throughout the basin's watershed. Very little
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of the natural hydrologic input to the basin is allowed to flow through the reservoirs to the valley
floor sections of the tributaries leading to the Delta. Most is either stored or diverted for
anthropogenic uses. Elevated flows on the valley floor are typically only seen in wet years or
flood conditions, when the storage capacities of the numerous reservoirs are unable to contain all
of the inflow from the watersheds above the reservoirs.

High water temperatures also limit habitat availability for listed salmonids in the San Joaquin
River and the lower portions of the tributaries feeding into the mainstem of the river. High
summer water temperatures in the lower San Joaquin River frequently exceed 72°F (CDEC
database), and create a thermal barrier to the migration of adult and juvenile salmonids.

Levee construction and bank protection have affected salmonid habitat availability and the
processes that develop and maintain preferred habitat by reducing floodplain connectivity,
changing riverbank substrate size, and decreasing riparian habitat and shaded riverine aquatic
(SRA) cover. Such bank protection generally results in two levels of impacts to the
environment: (1) site-level impacts which affect the basic physical habitat structure at individual
bank protection sites; and (2) reach-level impacts which are the cumulative impacts to ecosystem
functions and processes that accrue from multiple bank protection sites within a given river reach
(USFWS 2000). Armored embankments result in loss of sinuosity and braiding and reduce the
amount of aquatic habitat. Impacts at the reach level result primarily from halting erosion and
controlling riparian vegetation. Reach-level impacts which cause significant impacts to fish are
reductions in new habitats of various kinds, changes to sediment and organic material storage
and transport, reductions of lower food-chain production, and reduction in LWD.

The use of rock armoring limits recruitment of LWD (i.e., from non-riprapped areas), and greatly
reduces, if not eliminates, the retention of LWD once it enters the river channel. Riprapping
creates a relatively clean, smooth surface which diminishes the ability of LWD to become
securely snagged and anchored by sediment. LWD tends to become only temporarily snagged
along riprap, and generally moves downstream with subsequent high flows. Habitat value and
ecological functioning aspects are thus greatly reduced, because wood needs to remain in place
for extended periods to generate maximum values to fish and wildlife (USFWS 2000).
Recruitment of LWD is limited to any eventual, long-term tree mortality and whatever abrasion
and breakage may occur during high flows (USFWS 2000). Juvenile salmonids are likely being
impacted by reductions, fragmentation, and general lack of connectedness of remaining near
shore refuge areas.

PS and NFS of pollution resulting from agricultural discharge and urban and industrial
development occur upstream of, and within the action area. The effects of these impacts are
discussed in detail in the Status of the Species and Critical Habitat section. Environmental
stresses as a result of low water quality can lower reproductive success and may account for low
productivity rates in fish (e.g. green sturgeon, Klimley 2002). Organic contaminants from
agricultural drain water, urban and agricultural runoff from storm events, and high trace element
(i.e., heavy metals) concentrations may deleteriously affect early life-stage survival offish in the
Central Valley watersheds (USFWS 1995b). Other impacts to adult migration present in the
action area, such as migration barriers, water conveyance factors, water quality, NIS, etc., are
discussed in the Status of Species and Critical Habitat section.
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V. EFFECTS OF THE ACTION

A. Approach to the Assessment

Pursuant to section 7(a)(2) of the ESA (16 U.S.C. §1536), Federal agencies are directed to ensure
that their activities are not likely to jeopardize the continued existence of any listed species or
result in the destruction or adverse modification of critical habitat. Regulations that implement
section 7(b)(2) of the ESA require biological opinions to evaluate the direct and indirect effects
of Federal actions and actions that are interrelated with or interdependent to the Federal action to
determine if it would be reasonable to expect them to appreciably reduce listed species'
likelihood of surviving and recovering in the wild by reducing their reproduction, numbers, or
distribution (16 U.S.C. §1536; 50 CFR 402.02). Section 7 of the ESA and its implementing
regulations also require biological opinions to determine if Federal actions would destroy or
adversely modify the conservation value of critical habitat (16 U.S.C. §1536). This biological
opinion does not rely on the regulatory definition of "destruction or adverse modification" of
critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory provisions of the
ESA to complete the following analysis with respect to critical habitat. NMFS will evaluate
destruction or adverse modification of critical habitat by determining if the action reduces the
value of critical habitat for the conservation of the species. This biological opinion assesses the
effects of the proposed action on endangered Sacramento River winter-run Chinook salmon,
threatened Central Valley spring-run Chinook salmon, threatened Central Valley steelhead, the
threatened Southern DPS of North American green sturgeon, and designated critical habitat for
Central Valley steelhead and the Southern DPS of North American green sturgeon.

In the Description of the Proposed Action section of this biological opinion, NMFS provided an
overview of the action. In the Status of the Species and Environmental Baseline sections of this
biological opinion, NMFS provided an overview of the threatened and endangered species and
critical habitat that are likely to be adversely affected by the activity under consultation.

NMFS generally approaches the "jeopardy" and critical habitat modification analyses in a series
of steps. First, NMFS evaluates the available evidence to identify direct and indirect physical,
chemical, and biotic effects of the proposed action on individual members of listed species or
aspects of the species' environment (these effects include direct, physical harm or injury to
individual members of a species; modifications to something in the species' environment - such
as reducing a species' prey base, enhancing populations of predators, altering its spawning
substrate, altering its ambient temperature regimes; or adding something novel to a species'
environment - such as introducing exotic competitors or a sound). Once NMFS has identified
the effects of the action, the available evidence is evaluated to identify a species' probable
response (including behavioral responses) to those effects to determine if those effects could
reasonably be expected to reduce a species' reproduction, numbers, or distribution (for example,
by changing birth, death, immigration, or emigration rates; increasing the age at which
individuals reach sexual maturity; or decreasing the age at which individuals stop reproducing).
The available evidence is then used to determine if these reductions, if there are any, could
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reasonably be expected to appreciably reduce a species' likelihood of surviving and recovering
in the wild.

1. Information Available for the Assessment •

To conduct the assessment, NMFS. examined evidence from a variety of sources. Detailed
background information on the status of these species and critical habitat has been published in a
number of documents, including peer-reviewed scientific journals, primary reference materials,
governmental and non-governmental reports, and scientific meetings as well as the supplemental
material provided by BOR in response to questions asked by NMFS.

2. Assumptions Underlying This Assessment

In the absence of definitive data or conclusive evidence, NMFS must make a logical series of
assumptions to overcome the limits of the available information. These assumptions will be
made using sound, scientific reasoning that can be logically derived from the available
information. The progression of the reasoning will be stated for each assumption, and supporting
evidence cited. v

\

B. Assessment

The proposed action is the execution of interim water service contracts for the continued delivery
of the same quantities of CVP water to the same lands currently covered under the existing long-
term water service contracts for the San Luis and Panoche Water Districts. The new interim
contracts would extend these agreements for a period of up to 24 months. The proposed action
does not require the construction of any new facilities, the installation of any new structures, or
the modification of existing facilities, but operational aspects of these continued water deliveries
may adversely affect several life stages of Sacramento River winter-run Chinook salmon, Central
Valley spring-run Chinook salmon, Central Valley steelhead, and the Southern DPS of North
American green sturgeon in the action area. Adverse effects to these species and their habitat '
may result from changes in water quality resulting from the discharge of subsurface agricultural
drainage water originating from within the San Luis and Panoche water districts. The execution
of the Interim Renewal Contracts includes continuing implementation of the Westside Regional
Drainage Plan and participation in programs such as the Grasslands Bypass Project, with the
overall objective of reducing the amount of selenium entering the waterways of the San Joaquin
Valley over time and thereby minimizing the potential impacts to water quality associated with
agricultural drainage discharges to the San Joaquin River. . .

1. Presence of Listed Salmonids and North American Green Sturgeon in the Action Area

Adult Sacramento winter-run and Central Valley spring-run Chinook salmon migrate through the
Delta on their way to upstream spawning sites in the Sacramento River and its tributaries. Adult
winter-run fish are most likely to be present in the action area, specifically in the Delta, between
November and May while spring-run adults are most likely to occur from late January through
May. Timing of juvenile emigration for both species through the action area on their way to the
sea is highly variable depending on water flows and temperatures, but the highest occurrence of
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rearing juveniles of both ESUs in the Delta generally occurs between November and May.
Therefore both adult and juvenile winter and spring-run Chinook salmon pass through the action
area and will be exposed to project related effects for a brief period during either their migration
to upstream spawning sites or out to sea. The project related effects, namely selenium exposure
originating from SLWD and PWD agricultural runoff, are present in the Delta where winter- and
spring-run Chinook salmon are known to occur; however, the selenium levels in the areas where
winter- and spring-run Chinook salmon are known to occur are diluted to levels of 0.4 ppb or
less, according to the supplemental information provided by BOR. Due to the fact that adults
migrating upstream do not forage, and the juveniles that enter the action area do not remain there
for more than a short period of time and have likely been diverted off their typical migration
route to sea, it is unlikely that project related effects will result in adverse effects to either of
these ESUs.

An experimental population of Chinook salmon will be present in the upper reaches of the San
Joaquin River no later than December 31, 2012, as part of the SJRRP. Pursuant to ESA section
10(j), with limited exceptions, each member of an experimental population shall be treated as a
threatened species. The re-introduction of Chinook salmon and the specific processes therein are
currently under development. It is reasonable to assume that reintroduced Chinook salmon
juveniles will be present in the San Joaquin River and within the action area (i.e., between Mud
Slough and the confluence of the Merced River) potentially during the latter six months of this
IRC. According to the San Joaquin River Restoration Act under the Omnibus Public Land
Management Act of 2009, Title X, section 1001 l(c)(2), the Secretary of Commerce will issue a
final rule pursuant to section 4(d) of the ESA governing the incidental take of reintroduced
Central Valley spring-run Chinook salmon prior, to the reintroduction. Furthermore, Title X,
section 1001 l(c)(3) of the Act states that the rule issued under paragraph 2 shall provide that the
reintroduction will not impose more than de minimus: water supply reductions, additional storage
releases, or bypass flows on unwilling third parties due to such reintroduction.

Adult Central Valley steelhead begin to migrate into the region's watersheds (San Joaquin,
Stanislaus, Tuolumne, and Merced rivers) during the period between September and the end of
December, particularly when increased flows are being released from San Joaquin River
reservoirs to enhance fall-run Chinook salmon spawning habitat in the San Joaquin River
tributaries or when early winter rains cause increased flows in the system. The peak of juvenile
Central Valley steelhead emigration from their tributaries in the San Joaquin Valley occurs
during the period between February and May. There are, however, larger steelhead smolts that
migrate at other times of the year, including the fall and early winter period (S.P. Cramer and
Associates 2005), and thus may be exposed to the project related effects during their passage
through the action area as well. Depending on Hills Ferry Barrier operations, it is reasonable to
assume that Central Valley steelhead may have access to the San Joaquin River upstream of the
confluence of the Merced River, as a result of the SJRRP, within the time period of this IRC.

Low numbers of North American green sturgeon are anticipated to be present in the action area
throughout the year, and in the case of rearing juveniles they may be present for up to 3 or 4
years before emigrating to the ocean. Although information on the density of green sturgeon in
the action area is not currently available, their infrequent occurrence in sampling studies
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targeting other fish species indicates that they may be present throughout the year within the
mainstem of the San Joaquin River and thus vulnerable to the adverse effects of the project.

2. Effects of the Action on Listed Species

The San Luis and Panoche Water Districts discharge subsurface drainwater into drainage district
conveyance facilities owned and operated by the Charleston and Panoche Drainage Districts,
respectively. Both drainage districts prohibit the discharge of surface return flows into their
systems, but occasionally storm events generate substantial surface runoff from agricultural areas
that will enter regional conveyances and eventually reach natural streams, including Mud ^
Slough, the San Joaquin River, and the Delta. The RWQCB issued waste discharge
requirements for the Grassland Bypass Project that conveys the subsurface drainage delivered by
the Charleston and Panoche Drainage Districts into natural waterways, establishing a
performance goal of 5 ppb monthly mean selenium for the San Joaquin River below the Merced
River for critical, dry, and below normal water year types, and 5ppb 4-day average during
normal and wet years. In addition, the RWQCB adopted Resolution Number R5-2010-0046 on
October 5, 2010, which extended the Water Quality Control Plan for the Sacramento River and
San Joaquin River Basins (Basin Plan) upstream beyond the previous point on the San Joaquin
River at the confluence with the Merced River. The resolution provides an interim performance
measure of 15 ppb monthly average through December 31, 2015, for the San Joaquin River at the
confluence of the Merced River upstream to Mud Slough (north). By December 31, 2019, the 5
ppb 4-day average must be met in Mud Slough (north) and the San Joaquin River above the
confluence of the Merced River. The 5 ppb RWQCB performance criteria for selenium may
exceed toxic effect levels for listed salmonids and sturgeon (Beckon 2008a, 2008b); therefore,
listed species may also be negatively affected by the 15 ppb monthly average interim
performance criteria.

Since its inception in 1996, the Grasslands Bypass Project has been successful in helping to
achieve RWQCB goals of reducing selenium inputs to the San Joaquin River by consolidating,
storing, reusing, and ultimately reducing subsurface drainage waters from the participating water
districts. Nevertheless, selenium concentrations in the San Joaquin River and Delta continue to
rise over time due to its prevalence' in the soils derived from organic-rich shales throughout the
semi-arid San Joaquin Valley, as well as the persistent and additive nature of this element once it
enters the aquatic environment.

Selenium efficiently bioaccumulates through aquatic food webs, and strongly biomagnifies into
many components of the food web including primary producers, invertebrates, bivalves, fish, and
birds. Dietary uptake of selenium through lower trophic level prey species and progressive
biomagnification through the food web is the primary pathway for the disproportionately large
bioaccumulation of selenium to higher trophic level predator species. Selenium is an essential
element necessary for the production and proper functioning of important enzymes, however it
rapidly surpasses required concentrations becoming toxic and resulting in dysfunctional enzymes
and disrupted proteins that can lead to reproductive failure and teratogenesis (i.e., deformities in
developing young), and in cases of extreme contamination can lead to death of adult organisms.
Concentrations of selenium greater than 3 ug/g in the diet of fish result in deposition of elevated
concentrations in developing eggs, particularly in the yolk, and dietary selenium concentrations
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of 5 to 20 ug/g load eggs beyond the teratogenic threshold (Luoma and Presser 2000). In
experiments conducted by Silvestre et al. (2010), larval green sturgeon were significantly more
sensitive to temperature and selenium stress than white sturgeon. Different predator species have
variable accumulation rates of dietary selenium, probably due to the types of prey they consume.
Generally, benthic feeding fish have higher selenium concentrations than predators that feed
from the water column. Of particular concern are benthic feeding predators4hat consume
bivalves in their diet, especially the Asian clam Potamocorbula amurensis, an invasive species
that'has displaced several other resident species of bivalve in the Delta, and exhibits
concentrations of selenium that regularly exceed the thresholds for chronic toxicity in the food of
birds and fish (i.e., > 10 ug/g).

There is no information available on the concentration of selenium in listed salmonids and green
sturgeon tissue in the action area, and no way of determining to what extent the drainwater
contributed by the irrigation returns from the San Luis and Panoche Water Districts might
contribute to those selenium levels. However, given the fact that the drainwater from these
districts is known to contain elevated levels of selenium, and the listed species occur (and feed)
in the area where this drainwater is discharged into critical habitat, NMFS must make the
assumption that the continuation of this situation, made possible by the proposed execution of
interim water service to the San Luis and Panoche Water Districts for a period of 24 months, will
result in adverse effects on listed salmonids and green sturgeon. Given the data previously
described on the general effects of elevated selenium levels on fish (Luoma and Presser 2000),
NMFS concludes that the response of Central Valley steelhead and the southern DPS of North
American green sturgeon to the effects of the proposed action are likely to include physiological
stress to the extent that the normal behavior patterns (e.g., feeding, sheltering and migration) of
affected individuals may be disrupted. Overall, an increased availability of selenium in prey
items is expected to affect reproductive success, juvenile survival, and behavioral responses that
may lead to decreased swimming performance and increased predation rates for juveniles.
Because sturgeon may spend a period of years in the action area rearing before migrating to the
ocean, are demersal fish closely associated with the bottom substrate, feed by taste and feel with
their barbels, and even shovel up sediment with their snouts when searching for food, it is likely
that they would be subjected to a higher risk of exposure to the effects of increased selenium in
their diet.

Implementing the RWQCB performance criteria of 5 ppb over a 4-day average on the San
Joaquin River below the confluence with the Merced River is a good-faith effort to reduce
selenium concentration in the San Joaquin Basin and Delta; however, it does not eliminate the
potential for take to occur to listed species within the action area. The continued participation in
the Grasslands Bypass Project and implementation of the strategies developed in the Westside
Regional Drainage Plan minimize the amount of selenium entering the San Joaquin River as a
result of agricultural drainage.

3. Impacts to Critical Habitat

There are no suitable spawning sites within the project's action area for Central Valley steelhead
or the Southern DPS of North American green sturgeon and migration routes will not be
obstructed by the proposed action. Therefore the PCEs of Central Valley steelhead designated

74



critical habitat that will be affected by the execution of the SLWD and PWD IRCs are freshwater
rearing habitat, and water quality in estuarine areas along the migration routes and juvenile
rearing sites in the Delta and lower San Joaquin River. The PCEs of critical habitat for the
Southern DPS of North American green sturgeon that will be affected by the execution of the
SLWD and PWD IRCs are freshwater food resources, water quality, and sediment quality of the
freshwater riverine systems along the migration routes and juvenile rearing sites in the Delta and
lower San Joaquin River. Any continued contributions of selenium from agricultural subsurface
drainage and occasional storm flow runoff will be additive to the available load already present
in the water, sediment, and prey items of the south Delta for both juvenile and adult steelhead
and green sturgeon during the course of the two year period that the contracts would authorize
continued water deliveries to the water districts.

Due to the relatively short time period (i.e., two years) for which the IRCs would authorize
continued deliveries of water to the San Luis and Panoche Water Districts, and the degree to
which selenium contributions would be made from agricultural subsurface drainage and
occasional storm flow runoff from these two districts relative to the contributions of other
watersheds throughout the region, the above described impacts from the execution of the SLWD
and PWD IRCs to food resources, water quality, and sediment quality are not expected to
significantly impact or appreciably reduce the value of the designated critical habitat for the
conservation of the listed species in the action area.

VI. CUMULATIVE EFFECTS

For purposes of the ESA, cumulative effects are defined as the effects of future State or private
activities, not involving Federal activities, that are reasonably certain to occur within the action
area of the Federal action subject to consultation (50 CFR §402.02). Future Federal actions that
are unrelated to the proposed action are not considered in this section because they require
separate consultations pursuant to section 7 of the ESA.

A. Agricultural Practices

Agricultural practices in and upstream of the San Joaquin River may adversely affect riparian
and wetland habitats through upland modifications of the watershed that lead to increased
siltation or reductions in water flow in stream channels flowing into the San Joaquin River.
Agricultural practices in the Delta may adversely affect riparian and wetland habitats through
upland modifications of the watershed that lead to increased siltation or reductions in water flow
in stream channels flowing into the Delta. Unscreened agricultural diversions throughout the
Delta entrain fish including juvenile salmonids. Grazing activities from dairy and cattle
operations can degrade or reduce suitable critical habitat for listed salmonids by increasing
erosion and sedimentation as well as introducing nitrogen, ammonia, and other nutrients into the
watershed, which then flow into the receiving waters of the San Joaquin River and Delta.
Stormwater and irrigation discharges related to both agricultural and urban activities contain
numerous pesticides and herbicides that may adversely affect salmonid reproductive success and
survival rates (Dubrovsky et al. 1998, 2000; Daughton 2003).
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B. Increased Urbanization

The Delta, East Bay, and Sacramento regions, which include portions of Contra Costa, Alameda,
Sacramento, San Joaquin, Solano, Stanislaus, and Yolo counties, are expected to increase in
population by nearly 3 million people by the year 2020. Increases in urbanization and housing
developments can impact habitat by altering watershed characteristics, and changing both water

. use and stormwater runoff patterns. For example, the General Plans for the cities of Stockton,
Brentwood, Lathrop, Tracy and Manteca and their surrounding communities anticipate rapid
growth for several decades to come. City of Manteca (2007) anticipated 21 percent annual
growth through 2010 reaching a population of approximately 70,000 people. City of Lathrop
(2007) expects to double its population by 2012, from 14,600 to approximately 30,000 residents.
The anticipated growth will occur along both the 1-5 and US-99 transit corridors in the east and
Highway 205/120 in the south and west. Increased growth will place additional burdens on
resource allocations, including natural gas, electricity, and water, as well as on infrastructure
such as wastewater sanitation plants, roads and highways, and public utilities. Some of these
actions, particularly those which are situated away from waterbodies, will not require Federal
permits, and thus will not undergo review through the ESA section 7 consultation process with
NMFS.

Increased urbanization also is expected to result in increased wave action and propeller wash in
San Joaquin River due to increased recreational boating activity. This potentially will degrade
riparian and wetland habitat by eroding channel banks, thereby causing an increase in siltation
and turbidity. Wakes and propeller wash also churn up benthic sediments thereby potentially re-
suspending contaminated sediments and degrading areas of submerged vegetation. This in turn
would reduce habitat quality for the invertebrate forage base required for the survival of juvenile
salmonids. Increased recreational boat operation on the San Joaquin River is anticipated to result
in more contamination from the operation of engines on powered craft entering the river and its
tributaries. In addition to recreational boating, commercial vessel traffic is expected to increase
with the redevelopment plans of the Port of Stockton. Portions of this redevelopment plan have
already been analyzed by NMFS for the West Complex (formerly Rough and Ready Island) but
the redevelopment of the East Complex, which currently does not have a Federal action
associated with it, will also increase vessel traffic as the Port becomes more modernized.
Commercial vessel traffic is expected to create substantial entrainment of aquatic organisms
through ship propellers as the vessels transit the shipping channel from Suisun Bay to the Port
and back again. In addition, the hydrodynamics of the vessel traffic in the confines of the
channel will create sediment re-suspension, and localized zones of high turbulence and shear
forces. These physical effects are expected to adversely affect aquatic organisms, including both
listed salmonids and North American green sturgeon resulting in death or injury.

C. Global Climate Change

The world is about 1.3°F warmer today than a century ago and the latest computer models
predict that, without drastic cutbacks in emissions of carbon dioxide and other gases released by
the burning of fossil fuels, the average global surface temperature may rise by two or more
degrees in the 21st century (Intergovernmental Panel on Climate Change [IPCC] 2001). Much
of that increase likely will occur in the oceans, and evidence suggests that the most dramatic
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changes in ocean temperature are now occurring in the Pacific (Noakes 1998). Using objectively
analyzed data Huang and Liu (2000) estimated a warming of about 0.9°F per century in the
Northern Pacific Ocean.

Sea levels are expected to rise by 0.5 to 1.0 meters in the northeastern Pacific coasts in the next
century, mainly due to warmer ocean temperatures, which lead to thermal expansion much the
same way that hot air expands. This will cause increased sedimentation, erosion, coastal
flooding, and permanent inundation of low-lying natural ecosystems (e.g., salt marsh, riverine,
mud flats) affecting salmonid PCEs. Increased winter precipitation, decreased snow pack,
permafrost degradation, and glacier retreat due to warmer temperatures will cause landslides in
unstable mountainous regions, and destroy fish and wildlife habitat, including salmon-spawning
streams. Glacier reduction could affect the flow and temperature of rivers and streams that
depend on glacier water, with negative impacts on fish populations and the habitat that supports
them.

. ^
Summer droughts along the South Coast and in the interior of the northwest Pacific coastlines
will mean decreased stream flow in those areas, decreasing salmonid survival and reducing water
supplies in the dry summer season when irrigation and domestic water use are greatest. Global
warming may also change the chemical composition of the water that fish inhabit: the amount of
oxygen in the water may decline, while pollution, acidity, and salinity levels may increase. This
will allow for more invasive species to overtake native fish species and impact predator-prey
relationships (Peterson and Kitchell 2001, Stachowicz et al 2002).

In light of the predicted impacts of global warming, the Central Valley has been modeled to have
an increase of between 2°C and 7°C by 2100 (Dettinger et al 2004, Hayhoe et al 2004, Van
Rheenen et al 2004, Dettinger 2005), with a drier hydrology predominated by precipitation
rather than snowfall. This will alter river runoff patterns and transform the tributaries that feed
the Central Valley from a spring/summer snowmelt dominated system to a winter rain dominated
system. It can be hypothesized that summer temperatures and flow levels will become
unsuitable for salmonid survival. The cold snowmelt that furnishes the late spring and early
summer runoff will be replaced by warmer precipitation runoff. This should truncate the period
of time that suitable cold-water conditions exist below existing reservoirs and dams due to the
warmer inflow temperatures to the reservoir from rain runoff. Without the necessary cold water
pool developed from melting snow pack filling reservoirs in the spring and early summer, late
summer and fall temperatures below reservoirs, such as Lake Shasta, could potentially rise above
thermal tolerances for juvenile and adult salmonids (i.e. Sacramento River winter-run Chinook
salmon and Central Valley steelhead) that must hold below the dam over the summer and fall
periods.

Within the context of the brief period over which the proposed project is scheduled to be
operated, however, the near term effects of global climate change are unlikely to result in any
perceptible declines to the overall health or distributions of the listed populations of anadromous
fish within the action area that are the subject of this consultation.
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VII. INTEGRATION AND SYNTHESIS

This section integrates the current conditions described in the environmental baseline with the
effects of the proposed action and the cumulative effects of future actions. The purpose of this
synthesis is to develop an understanding of the likely short-term and long-term responses of
listed species and critical habitat to the proposed project.

The San Joaquin River basin historically contained numerous independent populations of Central
Valley steelhead and spring-run Chinook salmon (Lindley et al. 2006a, 2007). Southern DPS
green sturgeon were also potentially present in these watersheds prior to anthropogenic changes.
The suitability of these watersheds to support these runs of fish changed with the onset of human
activities in the region. Human intervention in the region initially captured mountain runoff in
foothill reservoirs which supplied water to farms and urban areas. As demand grew, these
reservoirs were enlarged or additional dams were constructed higher in the watershed to capture
a larger fraction of the annual runoff. San Joaquin Valley agriculture created ever greater
demands on the water captured by these reservoirs, diminishing the flow of water remaining in
the region's rivers, and negatively impacting regional populations of salmonids (and likely green
sturgeon, too). Reclamation actions eliminated vast stretches of riparian habitat and seasonal
floodplains from the San Joaquin River watershed and Delta through the construction of levees
and the armoring of banks with rock riprap for flood control. Construction of extensive water
conveyance systems and w;ater diversions altered the flow characteristics of the Delta region.
These anthropogenic actions resulted in substantial degradation of the functional characteristics
of the aquatic habitat in the watershed upon which the region's salmonids (and potentially green
sturgeon) depended on to maintain healthy populations.

Both adult and juvenile winter and spring-run Chinook salmon pass through the action area and
will be exposed to project-related effects for a brief period during either their migration to
upstream spawning sites or out to sea. However, selenium levels are expected to remain at low
concentrations and may decrease for the duration of the proposed action in the areas that winter-
and spring-run Chinook salmon are known to occur. Due to the fact that adults migrating
upstream do not forage, and the juveniles that enter the action area do not remain there for more
than a short period of time and have likely been diverted off their typical migration route to sea,
it is unlikely that project related effects will result in adverse effects to either of these ESUs.

Presently, populations of Central Valley spring-run Chinook salmon have been functionally
extirpated from the San Joaquin River basin. Populations of Central Valley steelhead in the San
Joaquin River basin have been substantially diminished to only a few remnant populations in the
lower reaches of the Stanislaus, Tuolumne, and Merced Rivers below the first foothill dams.
Southern DPS of green sturgeon have not been documented utilizing the San Joaquin River as a
spawning river in recorded history but human alterations, which have been ongoing for over 100
years in the watershed, may have extirpated these populations before accurate records were
maintained. However, fish survey records indicate that juvenile and sub-adult green sturgeon
make use of the lower San Joaquin River for rearing purposes during the first several years of
their life. Since the viability of small remnant populations of Central Valley steelhead in the San
Joaquin River basin is especially tenuous and such populations are susceptible to temporally

78



rapid decreases in abundance and possess a greater risk of extinction relative to larger
populations (Pimm et al. 1988, Berger 1990, Primack 2004), activities that reduce quality and
quantity of habitats, or that preclude formation of independent population units (see the
representation and redundancy rule cited by Lindley et al. 2007), are expected to reduce the
viability of the overall DPS if individual populations within the larger metapopulation become
extinct (McElhany et al. 2000). Therefore, if activities have significant impacts on steelhead
populations or destroy necessary habitat, including designated critical habitat, within these San
Joaquin populations, they could have significant implications for the DPS as a whole.

Central Valley Steelhead

Estimates of adult escapement of steelhead to these watersheds are typically only a few dozen
per year. This is reflected by the low number of smolts captured by monitoring activities
throughout the year in different tributaries (i.e., rotary screw traps on the Stanislaus, Tuolumne,
Merced, and Calaveras rivers, and the Mossdale trawls on the San Joaquin River below the
confluence of these three east side tributaries) in which only a few dozen smolts to several
hundred smolts are collected each year (Marston 2004, S.P. Cramer and Associates 2005). These
capture numbers have been extrapolated to estimate an annual population of only a few thousand
juvenile steelhead smolts basin-wide in the San Joaquin River region. The Stanislaus River weir,
which is used to count adult steelhead passing through the counting chamber or dead carcasses
floating back onto the weir, has only recorded a few adult fish each year it has been in use. This
is indicative of the low escapement numbers for adult steelhead in this watershed (S.P. Cramer
and Associates 2005). The other San Joaquin tributaries are thought to have similar or even
lower numbers based on the superiority of the Stanislaus River in terms of habitat and water
quality for Central Valley steelhead. -\

While the geographic isolation of the San Joaquin Basin populations helps to support the
viability of the overall,DPS, the extremely low juvenile production from the San Joaquin Basin,
when compared to the Sacramento Basin, provides a very small contribution to the overall
survival of the DPS. It is also likely that these small San Joaquin populations receive significant
supplementation from the larger Sacramento River populations through straying by the
overwhelmingly dominant Sacramento Basin populations, so that the loss of a few steelhead
from the San Joaquin watershed is not expected to reduce the likelihood of survival and recovery
of the Central Valley steelhead DPS overall.

Southern DPS of North American Green Sturgeon

Little is known about the migratory habits and patterns of adult and juvenile green sturgeon in
the San Joaquin watershed. The basic pattern described for adult green sturgeon migrations into
the Delta region from the San Francisco Bay estuary is that fish enter the Delta region starting in
late winter or early spring and migrate upstream towards the stretch of the Sacramento River
between Red Bluff and Keswick Dam. After spawning, adults return downstream and re-enter
the Delta towards late summer and fall (based on behavior of sturgeon in the Klamath and Rogue
River systems). Juvenile and larval green sturgeon begin to show up in rotary screw trap catches
along the Sacramento River starting in summer (Beamesderfer et al. 2004) and could be
expected to reach the Delta by fall. The extent and duration of these fish entering and remaining
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in the San Joaquin River within the action area is unclear, but because of the habitat similarities
and lack of barriers between the action area and documented sturgeon habitat in the Delta,
NMFS believes that green sturgeon, including sub-adults, could be found at low densities during
any month of the year within the action area. Both adult and juvenile green sturgeon feed on
benthic invertebrates and would therefore have an increased potential to be adversely affected by
exposure to increasing concentrations of dietary selenium in their prey base through a portion of
their rearing habitat for a period of up to 3 years. However, because the Southern DPS of North
American green sturgeon are only known to spawn in the Sacramento River, a small proportion
of the overall DPS are expected to occur in the San Joaquin River drainage and be exposed to the
adverse effects of the project.

Designated Critical Habitat

The evidence presented in the Environmental Baseline section indicates that past and present
activities within the San Joaquin River basin and waters of the south Delta have caused
significant habitat loss, degradation, and fragmentation. This has significantly reduced the
quality and quantity of the remaining freshwater rearing sites and the migratory corridors within
the lower valley floor reaches of the San Joaquin River and the south Delta for the populations of
Central Valley steelhead and the Southern DPS of North American green sturgeon that utilize
this area. Alterations in the geometry of the south Delta channels, removal of riparian vegetation
and shallow water habitat, construction of armored levees for flood protection, changes in river
flow created by demands of water diverters, and the influx of contaminants from agricultural and
urban dischargers have also substantially reduced the functionality of the region's waterways.
Additional losses of freshwater spawning sites, rearing sites, and migratory corridors have
occurred upstream of the action area in the tributaries of the San Joaquin and Sacramento River
basins, but are outside of the action area of this consultation.

Summary

In general, indirect, project-related, adverse effects to steelhead and green sturgeon in the San
Joaquin River and southern Delta will be in the form of degraded sediment and water quality, as
well as by contribution to the amount of selenium available to these species through prey items
found in the action area. In this area, adult and juvenile steelhead are primarily expected to
begin entering the action area during late November and December, when cool and rainy weather
is likely to promote upstream migration by adults, and downstream emigrating by juveniles
through the action area in March and April. As a result, the exposure time of Central Valley
steelhead to project related effects are expected to be limited to a period of weeks to months as
they pass through the Delta on their way to upstream spawning locations and as juveniles
emigrating to the ocean. Green sturgeon presence within the action area is considered to be year-
round, with juveniles entering the Delta during the late summer and fall and potentially rearing
there for several months to years before migrating to the ocean.
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A. Effects of the Proposed Action on Listed Species

As a result of the proposed SLWD and PWD IRC executions, adverse impacts to the Southern
DPS of North American green sturgeon and Central Valley steelhead stemming from the
contamination of rearing and migrating habitat and food resources are expected to occur. These
impacts may cause physiological stress to the extent that the normal behavior patterns (e.g.,
feeding, sheltering and migration) of affected individuals may be disrupted. Overall, the changes
in water quality associated with this project are expected to adversely affect listed species
primarily by low-level alteration of habitat conditions, which may contribute to an increased
availability of selenium in prey items potentially affecting reproductive success, juvenile
survival, and behavioral responses that may lead to decreased swimming performance and
increased predation rates for juveniles. Because sturgeon may spend a period of years in the
action area rearing before migrating to the ocean, are demersal fish closely associated with the
bottom' substrate, feed by taste and feel with their barbels, and even shovel up sediment with
their snouts when searching for food, it is likely that they would be subjected to a higher risk of
exposure to the effects of increased selenium in their diet expected to be produced by the
proposed project. Potential impacts are expected to be minimized by meeting Regional Water
Quality Control Board water quality objectives for agricultural subsurface drainage entering the
San Joaquin River and continuing to participate in the Grasslands Bypass Project and
implementing the strategies developed in the Westside Regional Drainage Plan for reducing the
amount of selenium entering the San Joaquin River as a result of agricultural drainage.

B. Effects of the Proposed Action on Listed Species Likelihood of Survival and Recovery

1. Central Valley Steelhead

NMFS anticipates that the proposed project will result in the exposure of adult and juvenile
Central Valley steelhead to increased levels of selenium in the waters and prey items of the south
Delta where they migrate and rear. Exposure to this contaminant is expected to adversely affect
a small number of individuals for a relatively short duration of time because the fish do not
spend more than a few weeks to months in the action area during their life time. Adverse effects
directly attributable to the proposed action are expected to be minor because contributions of
drainage from these water districts meet RWQCB standards, and because the interim renewal
contracts authorize these continued discharges from the SLWD and PWD for a period of not
more than 24 months. It should be noted that RWQCB standards may not provide adequate
protection to migrating steelhead if they will have access above the confluence of the Merced
River and below Mud Slough (north). Currentlyvthe Hills Ferry Barrier is operated by the
California Department of Fish and Game to keep fall-run Chinook salmon out of this reach;
therefore, it also functions to exclude most of the migrating adult steelhead. The recently
adopted interim performance measure (15ppb monthly average through December 31, 2015) for
the section of the San Joaquin River between the confluence of the Merced River and Mud
Slough (north) is above toxicity thresholds for steelhead. Small numbers of direct mortality of
juvenile or adult fish may occur in this section of the San Joaquin River if individuals remain in
that reach of the river for a long time period. The elevated stress levels may degrade the fish's
health and the reproductive potential of adults, and increase the potential of juveniles to be
preyed upon by striped bass or other large predators due to impaired behavioral and
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physiological responses. Individuals that appear different in their behavior attract predators, and
thus experience higher mortality due to predator attraction. Even so, given the uncertain nature
of the actual effects of the proposed project on steelhead in the action area, it is expected that
these short-term effects, when considered in the context of the current baseline and likely future
cumulative effects, would not appreciably reduce the likelihood of survival and recovery of the
Central Valley steelhead DPS throughout its range.

2. Southern DPS of North American Green Sturgeon

Due to the lack of general abundance of information regarding the Southern DPS of North
American green sturgeon, a variety of estimates must be utilized to determine the range of
potential effects resulting from the take of green sturgeon due to the proposed action. Compared
to the estimated population sizes suggested by the CDFG tagging efforts (CDFG 2002), juvenile
and sub-adult captures passing Red Bluff Diversion Dam, and past IEP sampling efforts, the low
level of take estimated from the proposed project would impact a small proportion of the adult
and sub-adult North American green sturgeon DPS in the Sacramento River watershed. Ratios
of tagged white to green sturgeon in San Pablo Bay have generated population estimates
averaging 12,499 sub-adult and adult green sturgeon. Captures of juvenile and sub-adult green
sturgeon passing Red Bluff Diversion Dam have exceeded 2,000 individuals in some years.
Execution of the proposed SLWD and PWD IRCs would only authorize continued discharges of
agricultural subsurface drainage to the San Joaquin River for a period of 24 months. Incidental
take of both adult and juvenile North American green sturgeon is expected to represent a small
proportion of the standing population and is not expected to appreciably reduce the likelihood of
survival and recovery of the Southern DPS of North American green sturgeon.

C. Effects of the Proposed Action on Critical Habitat

The PCEs of designated Central Valley steelhead critical habitat that will be adversely affected
by the proposed action include the food resources, water quality, and sediment quality of
freshwater rearing sites for juveniles and freshwater migration corridors for both juveniles and
adults. •

The PCEs of proposed critical habitat for the Southern DPS of North American green sturgeon
that will be adversely affected by the proposed action include the food resources, water quality,
and sediment quality of freshwater riverine systems where juveniles rear for a period of up to 3
years, and through which both adults and juveniles migrate.

These effects to the PCEs of critical habitat may result in increased exposure of listed fish to
selenium concentrations in the south Delta where they spend a portion of their life rearing and
feeding before entering the ocean. However, NMFS expects that nearly all of the adverse effects
to critical habitat from this project will be minimal in scope while RWQCB standards on the San
Joaquin River downstream from the confluence of the Merced River are being met, when
combined with the observed levels of dilution downstream of tributary inputs. In addition, there
is a declining trend of selenium loading to the system in the future, including the time period of
these Interim Renewal Contracts. Furthermore, due to the minimal amounts of agricultural
subsurface drainage originating from the San Luis and Panoche water district lands, and the
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limited period of 24 months that those discharges would be permitted, the adverse effects that are
anticipated to result from the proposed project are not of the type, duration, or magnitude that
would be expected to adversely affect critical habitat to the extent that it could lead to an
appreciable reduction in the function and value of the affected habitat for the conservation of
these species.

VIII. CONCLUSION

After reviewing the best available scientific and commercial information, the current status of
Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook salmon,
Central Valley steelhead, and the Southern DPS of North American green sturgeon, the
environmental baseline, the effects of the proposed execution of the San Luis Water District and
Panoche Water District Interim Renewal Contracts, and the cumulative effects, it is NMFS'
biological opinion that the implementation of the SLWD and PWD IRCs, as proposed, is not
likely to jeopardize the continued existence of Sacramento River winter-run Chinook salmon,
Central Valley spring-run Chinook salmon, Central Valley steelhead or the Southern DPS of
North American green sturgeon, nor will it result in the destruction or adverse modification of
designated critical habitat for Central Valley steelhead or the Southern DPS of North American
green sturgeon.

IX. INCIDENTAL TAKE STATEMENT

Section 9 of the ESA and Federal regulation pursuant to section 4(d) of the ESA prohibit the take
of endangered and threatened species, respectively, without special exemption. 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 by NMFS as an act which kills or injures
fish or wildlife. Such an act may include significant habitat modification or degradation where it
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 section 7(o)(2), taking that is incidental to
and not the purpose of the agency action is not considered to be prohibited taking under the ESA
provided that such taking is in compliance with the terms and conditions of this Incidental Take
Statement.

The measures described below are non-discretionary, and must be undertaken by BOR so that
they become binding conditions of any contracts or permits, as appropriate, for the exemption in
section 7(o)(2) to apply. BOR has a continuing duty to regulate the activity covered by this
incidental take statement. If BOR (1) fails to assume and implement the terms and conditions or
(2) fails to require the San Luis and Panoche Water Districts to adhere to the terms and
conditions of the incidental take statement through enforceable terms that are added to the permit
or grant document, the protective coverage of section 7(o)(2) may lapse. In order to monitor the
impact of incidental take, BOR and/or the San Luis and Panoche Water Districts must report the
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progress of the action and its impact on the species to NMFS as specified in the incidental take
statement (50 CFR §402.14(i)(3)).

While some measures described below are expected and intended to avoid, minimize, or monitor
the take of North American green sturgeon, the prohibitions against taking of endangered species
in section 9 of the ES A do not automatically apply to threatened species such as the recently
listed southern DPS of North American green sturgeon. However, on June 2, 2010, a final rule
pursuant to ESA section 4(d) was published (75 FR 30714) which defines and dictates the
prohibitions against taking this threatened DPS. Therefore, NMFS advises BOR to implement
the following reasonable and prudent measures for North American green sturgeon. Because the
final 4(d) rule has been adopted, these measures, with their implementing terms and conditions,
will be nondiscretionary for North American green sturgeon.

{ .

A. Amount or Extent of Take

NMFS anticipates incidental take of Central Valley steelhead and North American green
sturgeon in the San Joaquin River and south Delta as a result of increased selenium
contamination in those waters through which they migrate and where juveniles of the species
rear. Specifically, NMFS anticipates that juvenile and adult steelhead and green sturgeon may be
adversely affected by increasing exposure to elevated levels of selenium which may impair the
reproductive success, growth, and survival of these species in the wild.

NMFS cannot, using the best available information, specifically quantify the anticipated amount
of incidental take of individual Central Valley steelhead and North American green sturgeon
because of the variability and uncertainty associated with the response of listed species to the
effects of the project, the varying population size of each species, annual variations in the timing
of spawning and migration, and individual habitat use within the project area. However, it is
possible to designate ecological surrogates for the extent of take anticipated to be caused by the
project, and to monitor those surrogates to determine the level of take that is occurring. The
most appropriate ecological surrogates for the extent of take caused by the project are the
measured concentrations of selenium in Mud Slough and the San Joaquin River, and the
continued participation by the San Luis and Panoche water districts in the Grasslands Bypass
Project.

1. Ecological Surrogates

• The analysis of the effects of the proposed project anticipates that measured selenium
concentrations in Mud Slough and the San Joaquin River will continue to meet the
RWQCB waste discharge requirements for the Grasslands Bypass Project identified in
the Effects of the Action section, and that occurrences exceeding those thresholds will be
limited to the influence of overland flow resulting from major storm events. NOTE: the
RWQCB interim criteria of a 15 ppb monthly average for selenium from Mud Slough
(north) downstream to the confluence of the Merced River is not protective of listed
anadromous species that may be present within that area.
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• The analysis of the effects of the proposed project anticipates that the San Luis and
Panoche water districts will continue to participate in the Grasslands Bypass Project
throughout the life of the contracts, thereby minimizing the volume and concentrations of
selenium introduced into the habitat of listed species as a result of agricultural discharges
from their districts. '

If the specific parameters of these ecological surrogates are not met, the proposed project will be
considered to have exceeded anticipated take levels, triggering the need to reinitiate consultation
on the project.

B. Effect of the Take

In the accompanying biological opinion, NMFS determined that this level of anticipated take is
not likely to result in jeopardy to the species or destruction or adverse modification of critical
habitat.

C. Reasonable and Prudent Measures , .

NMFS has determined that the following reasonable and prudent measures (RPMs) are necessary
and appropriate to minimize the incidental take of listed anadromous fish. These reasonable and
prudent measures also would minimize adverse effects on designated critical habitat.

1. Measures shall be taken to minimize the amount of agricultural subsurface drainage
discharged to the San Joaquin River from the San Luis and Panoche water districts.

2. Measures shall be taken to ensure the continued participation in the Grasslands Bypass
Project for the duration of the Interim Renewal Project.

3. Measures shall be taken to protect Central Valley steelhead from high selenium pulses in
the San Joaquin River above the confluence with the Merced River through the operation
of the Hills Ferry Barrier.

4. Measures shall be taken to assess and monitor the concentrations of selenium within the
waters, sediments, vegetation, and invertebrates of the San Joaquin River as well as in the
mouths of Salt Slough and Mud Slough (north) to assess the selenium contributions from
each pathway.

D. Terms and Conditions

In order to be exempt from the prohibitions of section 9 of the Act, BOR must comply with the
following terms and conditions, which implement the reasonable and prudent measures described
above and outline required reporting/monitoring requirements. These terms and conditions are
non-discretionary and must be incorporated as binding conditions of any contracts or permits
between BOR and the San Luis and Panoche water districts.
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1. Measures shall be taken to minimize the amount of agricultural subsurface drainage
discharged to the San Joaquin River from the San Luis and Panoche water districts.

a. BOR shall require the water districts' continued participation in the Westside
Regional Drainage Plan, which employs actions leading to zero discharge of
subsurface drainage water beyond the boundaries of regional drainage
management facilities, including but not limited to:

i. Recirculating tailwater on-farm;

ii. Employing micro irrigation and drip irrigation systems to the maximum
extent practical;

iii. Lining district water delivery facilities to the maximum extent practical;

iv. Applying collected subsurface drainage water to salt tolerant crops and
other drainwater displacement projects (such as road wetting for dust
control); and

v. Converting any remaining furrow and flood agricultural practices to
contoured row agriculture employing micro, drip, or overhead sprinkler
irrigation wherever feasible.

2. BOR shall require the San Luis and Panoche water districts' continuing participation in
the Grasslands Bypass Project.

3. BOR shall coordinate with the California Department of Fish and Game and create an
action plan to protect Central Valley steelhead from high selenium pulses in the San
Joaquin River above the confluence with the Merced River through the operation of the
Hills Ferry Barrier.

4. Measures shall be taken to assess and monitor the concentrations of selenium within the
waters, sediments, vegetation, and invertebrates of the San Joaquin River, and at the
mouths of Salt Slough and Mud Slough (north) to assess the contributions of selenium
from each pathway.

a. BOR shall design and initiate a plan for sampling the selenium concentrations in
the waters, sediment, vegetation, and invertebrates of the San Joaquin River
below the confluence with Mud Slough and above the confluence with the
Merced River to adequately provide baseline conditions to be included in the next
biological assessment prior to initiating consultation for future long-term
contracts.
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b. BOR shall design and initiate a plan for sampling the selenium concentrations in
the waters, sediment, vegetation, and invertebrates of the San Joaquin River above
the confluence with Salt Slough to adequately provide baseline conditions to be
included in the next biological assessment prior to initiating consultation for
future long-term contracts.

c. BOR shall provide an annual report to NMFS summarizing the sampling of
selenium concentrations in the waters, sediments, vegetation, and invertebrates of
the San Joaquin River as well as in Mud Slough (north).

/
Updates and reports required by these terms and conditions are due to NMFS no later than June
1, 2012, (covering the March 1, 2011, through February 28, 2012, period) and June 3, 2013,
(covering the March 1, 2011, through February 28, 2013, period). These updates and reports
shall be submitted to:

Supervisor
Sacramento Area Office
National Marine Fisheries Service
650 Capitol Mall, Suite 5-100
Sacramento CA 95814
FAX: (916) 930-3629
Phone: (916) 930-3600

X. CONSERVATION RECOMMENDATIONS

Section 7(a)(l) 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. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on a listed species or critical habitat or
regarding the development of pertinent information.

1. BOR should support and promote aquatic and riparian habitat restoration within the Delta
region, and encourage practices that avoid or minimize negative impacts to salmon,
steelhead, and green sturgeon.

2. BOR should support anadromous salmonid monitoring programs throughout the
Sacramento-San Joaquin Delta to improve the understanding of migration and habitat
utilization by salmonids and green sturgeon in this region.

In order for NMFS to be kept informed of actions minimizing or avoiding adverse effects or
benefitting listed species or their habitats, NMFS requests notification of the implementation of
any conservation recommendations.
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XI. REINITIATION OF CONSULTATION

This concludes formal consultation on the actions outlined in the request for consultation
received from the BOR for the San Luis Water District and Panoche Water District Interim
Renewal Contracts. As provided for in 50 CFR §402.16, reinitiation of formal consultation is
required where discretionary Federal agency involvement or control over the action has been
retained (or is authorized by law) and if: (1) the amount or extent of taking specified in any
incidental take statement is exceeded, (2) new information reveals effects of the agency action
that may affect listed species or critical habitat in a manner or to an extent not previously
considered, (3) the agency action is subsequently modified in a manner that causes an effect to
the listed species that was not considered in the biological opinion, or (4) a new species is listed
or critical habitat is 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.
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Enclosure 2

Magnuson-Stevens Fishery Conservation and Management Act

ESSENTIAL FISH HABITAT CONSERVATION RECOMMENDATIONS

I. IDENTIFICATION OF ESSENTIAL FISH HABITAT

The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), as amended
(16 U.S.C. § 1801 et seq.), requires that Essential Fish Habitat (EFH) be identified and described
in Federal fishery management plans (FMPs). Federal action agencies must consult with
NOAA's National Marine Fisheries Service (NMFS) on any activity which they fund, permit, or
carry out that may adversely affect EFH. NMFS is required to provide EFH conservation and
enhancement recommendations to the Federal action agencies.

EFH is defined as those waters and substrate necessary to fish for spawning, breeding, feeding,
or growth to maturity. For the purpose of interpreting the definition of EFH, "waters" includes
aquatic areas and their associated physical, chemical, and biological properties that are used by
fish, and may include areas historically used by fish where appropriate; "substrate" includes
sediment, hard bottom, structures underlying the waters, and associated biological communities;
"necessary" means habitat required to support a sustainable fishery and a healthy ecosystem; and
"spawning, breeding, feeding, or growth to maturity" covers all habitat types used by a species
throughout its life cycle. The action area of the San Luis Water District (SLWD) and Panoche
Water District (PWD) Interim Renewal Contracts 2011-2013 is within the area identified as EFH
for Pacific Coast Salmon species identified in Amendment 14 of the Pacific Salmon FMP
[Pacific Fishery Management Council (PFMC) 1999].

PFMC (1999) has identified and described EFH, and has identified adverse impacts and
recommended conservation measures for salmon in amendment 14 to the Pacific Coast Salmon
FMP. Freshwater EFH for Pacific salmon in the California Central Valley includes waters
currently or historically accessible to salmon within the Central Valley ecosystem as described in
Myers et al. (1998). Sacramento River winter-run Chinook salmon (Oncorhynchus
tshawytscha), Central Valley spring-run Chinook salmon (O. tshawytschd), and Central Valley
fall-/late fall-run Chinook salmon (O. tshawytschd) are species managed under the Pacific Coast
Salmon FMP that occur in the Central Valley.

A. Life History and Habitat Requirements

General life history information for Central Valley fall-/late fall-run Chinook salmon is
summarized below. Information on Sacramento River wiriter-run and Central Valley spring-run
Chinook salmon life histories is summarized in the preceding biological opinion for the proposed
project (enclosure 1). Further detailed information on Chinook salmon evolutionarily significant
units (ESU) are available in the NMFS status review of Chinook salmon from Washington,



Idaho, Oregon, and California (Myers et al. 1998), and the NMFS proposed rule for listing
several ESUs of Chinook salmon (March 9, 1998, 63 FR 11482).

Central Valley fall-run Chinook salmon enter the San Joaquin River from July through
December, and late fall-run enter between October and March. Fall-run Chinook salmon
generally spawn from October through December, and late fall-run fish spawn from January to
April [U.S. Fish and Wildlife Service (USFWS) 1998]. The physical characteristics of Chinook
salmon spawning beds vary considerably. Chinook salmon will spawn in water that ranges from
a few centimeters to several meters deep provided that the there is suitable sub-gravel flow
(Healey 1991). Spawning typically occurs in gravel beds that are located in marginally swift
riffles, runs and pool tails with water depths exceeding one foot and velocities ranging from one
to 3.5 feet per second. Preferred spawning substrate is clean loose gravel ranging from one to
four inches in diameter with less that 5 percent fines (Reiser and Bjornn 1979). ,

Egg incubation occurs from October through March, and juvenile rearing and smolt emigration
occur from January through June (Reynolds et al. 1993). Shortly after emergence, most fry
disperse downstream towards the Sacramento-San Joaquin Delta and estuary while finding
refuge in shallow waters with bank cover formed by tree roots, logs, and submerged or overhead
vegetation (Kjelson et al. 1982). These juveniles feed and grow from January through mid-May,
and emigrate to the Delta and estuary from mid-March through mid-June (Lister and Genoe
1970). As they grow, the juveniles associate with coarser substrates along the stream margin or
farther from shore (Healey 1991). Along the emigration route, submerged and overhead cover in
the form of rocks, aquatic and riparian vegetation, logs, and undercut banks provide habitat for
food organisms, shade, and protect juveniles and smolts from predation. Smolts generally spend
a very short time in the Delta and estuary before entering the ocean.

II. PROPOSED ACTION

Reclamation proposes to execute interim water service contracts that would authorize the
continued delivery of water from the Central Valley Project to the San Luis and Panoche water
districts for a period of 24 months beginning on March 1, 2011, and continuing through to
February 28, 2013. The proposed action is described in the Description of the Proposed Action
section of the preceding biological opinion (Enclosure 1).

III. EFFECTS OF THE PROPOSED ACTION

The effects of the proposed action on Pacific Coast salmon EFH would be similar to those
discussed in the Effects of the Proposed Action section of the preceding biological opinion
(Enclosure 1) for threatened Central Valley steelhead. A summary of the effects of the proposed
action on Chinook salmon habitat are discussed below.



Adverse effects to Chinook salmon habitat will result from the execution of interim renewal
contracts authorizing continued water deliveries to the SLWD and PWD lands which discharge
agricultural subsurface drainage that contributes selenium to the waters, sediment, vegetation,
and biota of the San Joaquin River and the Delta.

IV. CONCLUSION

Upon review of the effects of the SLWD and PWD Interim Renewal Contracts 2011-2013,
NMFS believes that execution of the contracts will result in adverse effects to the EFH of Pacific
salmon protected under the MSFCMA.

V. EFH CONSERVATION RECOMMENDATIONS

Considering that the habitat requirements of fall-run Chinook salmon within the action area are
similar to the Federally listed species addressed in the preceding biological opinion (Enclosure
1), NMFS recommends that all the Terms and Conditions as well as all the Conservation
Recommendations in the preceding biological opinion prepared for the Central Valley steelhead
ESU be adopted as EFH Conservation Recommendations.

VI. ACTION AGENCY STATUTORY REQUIREMENTS

Section 305(b)(4)(B) of the MSA and Federal regulations (50 CFR § 600.920) to implement the
EFH provisions of the MSA require Federal action agencies to provide a detailed written
response to NMFS, within 30 days of its receipt, responding to the EFH conservation
recommendations. The response must include a description of measures adopted by the Agency
for avoiding, mitigating, or offsetting the impact of the project on Pacific salmon EFH. In the
case of a response that is inconsistent with NMFS' recommendations, the Agency must explain
their reasons for not following the recommendations, including the scientific justification for any
disagreements with NMFS over the anticipated effects of the proposed action and the measures
needed to avoid, minimize, mitigate, or offset such effects (50 CFR 600.920(k)).
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