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1  PURPOSE AND NEED

1.1 Background

In 1988, a coalition of environmental and fishing groups, led by the Natural Resources Defense Council
(NRDC), filed a lawsuit to challenge the water operations for the upper San Joaquin River. On September
13, 2006, the Settling Parties, including NRDC, agreed on the terms and conditions of a settlement to the
lawsuit (Settlement). Implementation of the Settlement will be accomplished through the San Joaquin
River Restoration Program (SJRRP).

One of the two primary goals of the Settlement, the Restoration Goal, is to restore and maintain fish
populations in “good condition” in the mainstem San Joaquin River downstream of Friant Dam to the
confluence of the Merced River, including naturally reproducing and self-sustaining populations of
salmon and other fish. The term ‘good condition’ comes from California Fish and Game Code 5937 which
holds the owner of any dam to allow enough water to pass at all times to keep fish downstream of the
dam in ‘good condition’.

The Federal Implementing Agencies are authorized to carry out the Settlement by the San Joaquin River
Restoration Settlement Act. This legislation also mandates that Central Valley (CV) spring-run Chinook
(Oncorhynchus tshawytscha) reintroduced into the San Joaquin River under the SIRRP be designated as
an experimental population pursuant to section 10(j) of the Endangered Species Act (ESA) of 1973 (16
U.S.C. 1539(j) as amended). The collection of CV spring-run Chinook salmon for use in establishing the
experimental population, release of those individuals for the purpose of establishing self-sustaining
population, and monitoring of the population, requires action pursuant to section 10(a)(1)(A) of the ESA.

1.2 History of the SJRRP Conservation Hatchery Facilities

The Conservation Program consists of (a) the Salmon Conservation and Research Facility (SCARF), which
is currently under construction and planned to be complete in late 2023, (b) an interim SCARF (Interim
Facility), and (c) a small, Satellite Incubation and Rearing Facility (SIRF). The facilities were/are being
constructed by the California Department of Fish and Wildlife (CDFW) to facilitate implementation of r
the SJRRP. These facilities will propagate CV spring-run Chinook salmon for the purpose of reintroducing
them to the San Joaquin River in compliance with the Restoration Goal of the Settlement.

The Interim Facility is currently in operation and located along the San Joaquin River adjacent to the
CDFW’s San Joaquin State Fish Hatchery, in Friant, California. The SCARF is being constructed adjacent to
the Interim Facility. The SIRF is located 0.75 miles upstream of the SCARF on the United States Bureau of
Reclamation’s (Reclamation’s) Friant Dam Property and is also in operation. The Interim Facility and SIRF
are expected to meet SJRRP production goals in the meantime and might be repurposed after the SCARF
is operational.



In fall 2010, the small-scale Interim Facility began operation using CV fall-run Chinook salmon
(Oncorhynchus tshawytscha) to provide the Conservation Program with practical experience with
captive rearing. CV spring-run Chinook salmon were reared at the Interim Facility beginning in 2012. The
first spawn at the Interim Facility occurred in November of 2012, as part of an experimental CV fall-run
Chinook salmon captive rearing study to help refine spawning protocols and techniques for the
Conservation Program.

Smolt and broodstock production has been variable annually since 2012. Detailed production and
release information for each year is included in reports associated with the permits that authorize
activities at the facilities, and in the annual San Joaquin River CV Spring-run Chinook Salmon Technical
Memorandums. Future juvenile releases, which are scheduled to increase each year, are detailed in the
associated Hatchery and Genetic Management Plan (HGMP; CDFW 2023).

1.3 Purpose and Need Statement

The purpose of the activities described in the ESA section 10(a)(1)(A) enhancement permit application
submitted by U. S. Fish and Wildlife Service (USFWS) and associated HGMP are to implement the
proposed SJRRP activities: (1) reintroduce CV spring-run Chinook salmon into the Restoration Area; (2)
comply with the Restoration Goal of the Settlement to restore fish downstream of Friant Dam to ‘good
conditions’; and (3) ensure ESA compliance. According to the Final Recovery Plan for Central Valley
Salmon and Steelhead (NMFS 2014), the population of CV spring-run Chinook salmon in the SIRRP
Restoration Area is considered a top priority for reintroduction. The proposed action is a necessary
regulatory component of this reintroduction effort.

14 Action Area

The Action Area includes the SJRRP Restoration Area, which is the San Joaquin River downstream of
Friant Dam to the confluence of the Merced River. In addition, because the Proposed Action includes
broodstock collection from various locations in the Central Valley, and the Feather River Fish Hatchery
(FRFH), those locations are also part of the Action Area. Transport routes from the broodstock collection
sites, and quarantine facilities, are also included in the Action Area. Potential quarantine facilities
include the Silverado Fisheries Base, in Yountville, California, and the Center for Aquatic Biology and
Aquaculture located in Davis, California (Figure 1-1). The program hatchery facilities are located near the
base of Friant Dam (Figure 1-2).
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1.5 Public Involvement

On February 14, 2023, USFWS completed Permit Application 20571-2R, and the HGMP was attached to
that application. The HGMP described the Proposed Action and the potential effects of the action on CV
spring-run Chinook salmon. On March 7, 2023, NMFS published a Notice of Receipt in the Federal
Register, requesting public comment on the submitted section 10(a)(1)(A) permit application and the
associated HGMP. No public comments were received.

This EA is being prepared using the 2020 CEQ NEPA Regulations as modified by the Phase | 2022
revisions. The effective date of the 2022 revisions was May 20, 2022 and reviews begun after this date
are required to apply the 2020 regulations as modified by the Phase | revisions unless there is a clear
and fundamental conflict with an applicable statute. This EA began on September 14, 2023 and
accordingly proceeds under the 2020 regulations as modified by the Phase | revisions.

On August 18, 2023, notification letters were sent to 17 different Native American tribes via email and
mail, to both federally recognized and non-federally recognized tribes, within and surrounding the
Action Area. The notification letters informed the tribes of the preparation of a draft EA, as well as
included a copy of the permit application for reference. No comments or requests for meetings were
received. On November 24, 2023, NMFS published a Notice of Availability in the Federal Register



requesting public comment on the draft EA. No comments were received. On November 27, 2023, the
same 17 tribes were notified via email regarding the Notice of Availability requesting public comment on
the draft EA. No comments were received from the tribes.
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2 ALTERNATIVES

2.1 Alternatives to be Analyzed

Two alternatives are considered in this EA: (1) no permit issuance, no HGMP approval (No Action), and
(2) issue the permit with conditions and approve HGMP (Proposed Action/Preferred Alternative).

2.1.1 Alternative 1: Do Not Issue the Permit, Do Not Approve the HGMP (No Action Alternative)

Under a No Action Alternative, NMFS concludes the permit application does not meet the ESA section
10(a)(1)(A) permit issuance criteria and approval of the associated HGMP is not warranted. NMFS would
not issue the ESA section 10(a)(1)(A) permit to USFWS authorizing take of ESA-listed species associated
with the requested hatchery propagation activities and monitoring. For the purpose of this analysis, this
alternative would not allow the activities necessary for successful completion of the purpose and need,
to reintroduce CV spring-run Chinook salmon into the Restoration Area. Because the Conservation
Facilities are already in existence or under construction, it is unclear what the facilities would be used
for under the No Action Alternative. If CV spring-run Chinook salmon are not reintroduced by the SIRRP,
CV fall-run Chinook salmon could be reintroduced in order to partially meet obligations under the
Settlement. Impacts to environmental resources from CV fall-run Chinook salmon reintroduction would
be similar to the impacts of CV spring-run Chinook salmon and are described where appropriate under
each resource impacts analyses.

2.1.2 Alternative 2: Issue the Section 10(a)(1)(A) Permit with Conditions and Approve the HGMP
(Proposed Action/Preferred Alternative)

The Proposed Action is to issue a permit under section 10(a)(1)(A) of the ESA to USFWS, for a period of
five years, authorizing the implementation of the HGMP at the SCARF/SIRF/Interim Facility (together the
SJIRRP Conservation Facilities) and other activities associated with the SIRRP. The HGMP is intended to
provide a single, comprehensive source of information to describe and assess the impacts of current and
proposed operations of the SJIRRP Conservation Facilities on ESA-listed Central Valley populations of
anadromous salmonids. As a result of permit issuance, some take of ESA-listed Central Valley salmonids
would be authorized. These activities are outlined in the permit application and associated HGMP. All
actions are related to the propagation of CV spring-run Chinook salmon at SJRRP Conservation Facilities
and monitoring of CV spring-run Chinook salmon and California Central Valley (CCV) steelhead in the San
Joaquin River. The SJRRP Hatchery Program would be operated to conserve listed species, through
implementation of the HGMP.

If issued, Permit 20571-2R would replace the existing Section 10(a)(1)(A) permit issued to the USFWS by
the National Marie Fisheries Service (NMFS) for SJRRP activities. Permit 20571 will expire by the end of
2023, and actions under that permit will be covered by actions under permit 20571-2R. Under the
application for Permit 20571-2R, proposed take activities for CV spring-run Chinook salmon include; (1)
broodstock collection, (2) broodstock rearing and spawning, (3) broodstock offspring (hatchery origin)
and ancillary broodstock releases, (4) release of translocated hatchery origin juveniles, and (5) trap and
haul of juveniles and returning adults. Activities also include Restoration Area monitoring and in-river
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research, which could involve take of CV spring-run Chinook salmon, CCV steelhead, and incidental take
of the southern Distinct Population Segment (sDPS) of North American green sturgeon.

Broodstock collections, as with all hatchery activities, would occur pursuant to the attached HGMP
(CDFW 2023), and may include potential collections from Butte Creek (juvenile life stage), FRFH (juvenile
and/or egg life stage), San Joaquin River basin (adult, juvenile, and/or egg life stage), Sacramento River
(adult), and/or other opportunistic scenarios where CV spring-run Chinook salmon are unlikely to
successfully reproduce or their resulting progeny are not expected to survive (adults, juvenile, and/or
eggs). Details for collection by source and life-stage, including quarantine and pathology testing
protocols, are included in the permit application. Hatchery produced fish and ancillary broodstock may
be released at various life stages based on production targets, hatchery capacity, river conditions, and
program needs. Population monitoring and evaluation may include adult monitoring by video, acoustic
tracking, visual surveys, fyke nets/traps, trammel nets, dip nets, hand seines or weirs, and redd and
spawning surveys; juvenile monitoring may consist of various outmigrant traps, and fry emergence
monitoring.

2.1.2.1 Artificial Propagation Activities

The HGMP includes a number of biologically-based hatchery management strategies, all directed toward
improving the propagation of CV spring-run Chinook salmon at the SJRRP Conservation Facilities.
Activities in the HGMP submitted by CDFW have been incorporated into the permit application
submitted by USFWS, and are summarized as follows:

Table 1-1. Collection methods planned and maximum collection methods by source population for CV
spring-run Chinook salmon.

Max Annual

Collection®3 Collection Methods

Population Targeted Life Stage

Feather River Fish

Hatchery? Eggs; juveniles 5,540 Hatchery operations

Redd extraction,
emergence trap, rotary
screw trap, fykes or
weirs, seine, dip nets

San Joaquin River basin | Eggs; juveniles; adults 2,980

Butte Creek Juveniles 2,910 Rotary screw trap

Pending permit
Opportunistic; pending | approval; rotary screw
permit approval trap, fykes or weirs,
seine, dip nets

Sacramento River;
Deer, Mill, Battle, Big Eggs; juvenile; adults
Chico Creeks

IMaximum collection numbers included in section 10(a)(1)(A) permit application from all source populations
combined would be 5,400 eggs or juveniles per year, plus those required for pathology clearance (i.e., 70 per
collection).

2All broodstock collections prior to 2023, will occur from FRFH.

3The maximum annual collections are subject to change according to applicable permits.
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Broodstock Collection and Mating:

Broodstock for the SIRRP Conservation Facilities are to be obtained from several potential sources as
described in Table 2-1. To date, broodstock have only been sourced from the FRFH, and it is important
to incorporate genetics from multiple populations in order to establish a founding population that is as

genetically diverse as possible.

To increase broodstock effective population size, a decision was made to try to double the number of
males used in spawning events, so the SIRRP proposes to collect up to 5,400 broodstock individuals from
all potential sources combined, although 2,700 is the minimum needed to meet production targets.
Because the sex ratio of juveniles in a population is expected to be 50:50, and because the sex cannot be
immediately determined, doubling the number of males in a broodstock population requires doubling
the total number of collected individuals. Additionally, 60 CV spring-run Chinook salmon from each
collection event would be sacrificed for pathology screening at the time of collection and another 10
from each collection event would be sacrificed for pathology screening near the end of the quarantine
period. The total number of eggs or juveniles collected annually and the collection source would be
constrained by the SJRRP Conservation Facilities capacity and donor stream conditions. If the FRFH is the
only available donor source, the SJRRP would collect a maximum of 5,470 individuals from the FRFH

including collections for pathology.

The SIRRP proposes to collect a maximum of 2,910 juveniles annually from Butte Creek including
collections for pathology (2,700 for broodstock, and 70 for pathology per collection event). Collection
would be dependent on the ratio of escapement to population size. Escapement on Butte Creek is
monitored and estimated by either direct adult counts at a VAKI Riverwatcher located in the Durham
Mutual Diversion Dam fish ladder, located near Chico, California, or by visual survey estimates during
holding periods. Escapement estimates obtained through annual carcass surveys is used for validation
and to estimate pre-spawn mortality. COFW Region 2 staff will be consulted in September or October
each year to discuss annual escapement and proposed juvenile collection numbers the following winter
and spring. Validation of escapement and confirmation of the number of broodstock fish that can be
collected will occur after carcass surveys are complete. Environmental conditions affecting juvenile
survival of the Butte Creek populations (e.g., drought, flood) will also be considered in determining

annual collection numbers.
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Collection will be dependent on annual CV spring-run Chinook salmon escapement to Butte Creek and
the proportion of collections from other donor sources. The collection target for Butte Creek may range
up to 2,910 annually over the permit term and will be based on the ratio of escapement to viable
population size (modified from Lindley et. al. 2007). No CV spring-run Chinook salmon juveniles will be
collected from Butte Creek if the number of female spawners is less than 250 for the year. The
maximum number of juveniles that may be collected will scale up from 250 and on a two to one basis
with the number of female spawners up to 1,455. For example, 500 female spawners would allow 1,000
juveniles to be collected. When the number of female spawners equals or exceeds 1,455, the maximum

of 2,910 juveniles may be collected.

The SIRRP may collect individuals at three different life stages in the San Joaquin River: eggs, juveniles,
or adults. The SJRRP may collect up to 2,980 CV spring-run Chinook salmon individuals from the San
Joaquin River, however, the number collected in any given year will be determined by the number of
adult CV spring-run Chinook salmon returning to the SJRRP Restoration Area and the number of

individuals collected from other source stocks.

An annual Donor Stock Collection Plan (DSCP) reviewed and approved by NMFS and CDFW would
outline: the number of individuals to be collected every year from each donor source, the manner in
which collections would occur, and at which lifestage collections would take place. The DSCP would be
provided to NMFS at least 60 days prior to any collections. Amendments to the DSCP may be necessary
because egg collections at FRFH can take place as early as September, but juvenile collections would
take place throughout the spring. The final determination on collecting wild donor stock would be
informed by spawner surveys. If the SIRRP modifies actions described in the DSCP, because spawner
survey data would not be available prior to planning egg collections, an addendum to the DSCP would be

provided to NMFS.

The Conservation Program would follow hatchery protocols to minimize domestication selection and
inbreeding. To maximize the genetic diversity of the experimental population and facilitate local
adaptation, the hatchery mating protocols may allow crossing of broodstock from multiple source

populations.
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The Conservation Program would use a genetically-defined spawning matrix to minimize mating
between closely related individuals. The selected cut-off for relatedness would depend on the genetic
characteristics of the collected broodstock and would be included in Annual Reports. The spawning
matrix would be organized by female, with all potential male mates listed below in order of preference
based on their coefficient of relatedness (most desirable male mate is the least genetically-related). All
broodstock males and females would be examined weekly or biweekly (depending on temperatures and
the number of fish that are close to being ripe for spawning) during the spawning season to determine
sexual maturity. All fish would be spawned when sexually mature. Actual pairings would attempt to
involve the males highest on the list when the female is mature, but no matings would involve fish
related at the level of halfsibling or higher. Detailed description of the mating and selection procedures

are included in the HGMP.

Outbreeding depression (progeny with lower fitness than the parents, from the expression of genes that
are not adapted to either parental habitat) may result from crossing distantly related populations of
salmon. Monitoring independent success of each source population’s establishment in the Restoration
Area would require genetic analysis, and would be implemented by the Conservation Program. Genetic
monitoring of the reintroduced population using parentage analysis should provide the Conservation
Program with information on the frequency of outcrossed matings, their relative survival in the
Restoration Area, and whether to incorporate them into hatchery matings. If any cross type performs
poorly, mating practices would be adjusted in the SCARF to reduce the proportion of these crosses. Over
time, selection on the natural population should eliminate outbreeding depression as the reintroduced

populations comingle and natural selection takes over.

Ideally, the Conservation Program would not change the genetic characteristics of the source
populations and would produce offspring for release that display the full range of genetic diversity found
in the source populations. However, hatchery operations carry genetic risks like inbreeding depression,
domestication selection, and loss of genetic diversity through genetic drift. In general, the success in
capturing and maintaining the source population’s genetic diversity depends in part on adequate

collection of broodstock fish and proper mating, respectively.
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Egg Incubation, Rearing, and Release:

Egg incubation and rearing currently occur in the Interim Facility, but would predominately occur in the
SCARF when it is completed in late 2023. However, since the SCARF is currently under construction and
has 100% designs, the planned specifications of the facility are known. Once selected for mating, the
eggs are extracted from the fish, washed and placed in Ovadine for disinfection. Eggs are measured
volumetrically, and incubated in vertical stack incubator egg trays divided into four sections to facilitate
batch monitoring. Stacks are treated daily for fungus using Ovadine. The Interim Facility has six 12-stack
vertical tray incubators, two deep matrix incubators, and one moist air incubator. For the SCARF, the

incubators would be increased to 31 16-stack vertical tray incubators.

During incubation, hatching temperatures would be based on the objectives of the SJIRRP and may
include: mimicking SJR temperatures, slowing or speeding egg development, and/or using temperature
to produce thermal marks on otoliths. Dissolved oxygen levels would be maintained near saturation.
Eggs would be monitored daily, and visibly dead eggs would be removed. Eggs would be incubated and
then reared under controlled hatchery conditions to sufficient age and size to be tagged and released to

the river.

All measuring and most marking activities would require netting, removal, and handling. To minimize
the likelihood of such affects, Tricaine Methane Sulfonate (MS-222) or carbon dioxide (e.g. Alka-Seltzer
or compresses cylinders compressed gas) anesthesia would be administered to juveniles during
measuring and weighing activities and PIT tag implantation. All processed fish would be allowed to

recover before returning to the rearing tanks.

The entire population of captive reared broodstock would receive a Coded Wire Tagged (CWT), Passive
Integrated Transponder (PIT) tag, adipose fin clipped, and genotyped for parental based tagging.
Parental based tagging involves the collection of a small fin clip from spawned fish. The tissue samples
would be sent to the CDFW Tissue Archive in Sacramento, California, where half of the tissue would be
archived and half would be sent to a contracting lab for genetic analysis. In the lab, the genetic sample
from each fish would be genotyped and identified by sex. The sample results would be stored in a
parent database. After juvenile broodstock reached a minimum fork length of 65 millimeter (mm), 12

mm PIT tags would be inserted for the purpose of monitoring individual fish throughout captivity. CWTs
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are small (less than 1 mm) lengths of wire implanted into the snout of each juvenile fish using

specialized automated equipment.

All fish that are reared for release into the river (i.e. not broodstock) would not necessarily be PIT
tagged, but would receive a CWT and have their adipose fin clipped. A subset of released fish may also
be acoustic tagged with Juvenile Salmon Acoustic Telemetry System or other appropriate acoustic
technology (e.g. tag transmitters appropriately sized for the individual fish). Further details related to

marking and tagging are included in the HGMP and in the permit application.

With recent upgrades to the Interim Facility, broodstock holding facilities are composed of four, 3-foot
(ft) circular tanks, eight 6-ft circular tanks, three 16-ft circular tanks and two 20-ft circular tanks. The
Interim Facility improvements provide the capability to spawn a total of approximately 50-100 adult
salmon annually and to rear their offspring to a size at which they can be coded wire tagged and
released in the San Joaquin River. Smaller tanks (3-ft to 6-ft) are covered by portable carports and
each/every tank is individually screened to prevent fish from jumping out of the tanks and to prevent

predators from gaining access to broodstock.

After subsequent years of drought-related impacts to water supply temperature, COFW added chillers to
the recirculation systems on all egg incubation, fry production, and early rearing facilities, as well as on
all 6-to-16 ft. diameter tanks. The two 20-ft diameter tanks are capable of recirculating up to 70% of the
incoming supply water but do not have associated chillers, because these tanks would be used during a

time of year when water supply temperatures should not be a concern.

For the SCARF, the incubation room (15-ft x 34-ft) would be part of a common hatchery building
containing an entrance from the outside and from the prep room, and an entrance into a fry
production/early-rearing room. Each entrance would be fitted with a disinfection footbath and a hand
sanitizing station. The room would provide low light conditions for incubation and would use multiple
styles of incubators for egg development. Recirculation/chiller systems would be installed for egg

incubation. The incubation system would allow segregation of a total of 980 individual crosses.

The SCARF rearing facilities would be organized into three main areas; fry production, smolt production,

and captive rearing. The smolt production area would be an open-air area consisting of twelve 20-foot
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diameter and four 30-foot diameter circular culture tanks used for smolt production. Ventria (operable
openings) on the side of the tanks would allow fish to leave the hatchery on their own during periods of

fish out-migration.

Additionally, six 8-ft, six 20-ft, and three 30-ft diameter circular culture tanks would be used for rearing
and holding broodstock. The SCARF would be designed to accommodate the maximum broodstock size
of approximately 1,350 adult broodstock that are spawned at the hatchery per broodyear with a ratio of

two males per one female.

After fish reach maturity at the Interim Facility or SCARF, they would be spawned and their progeny
reared at the facility from the egg to juvenile stage for eventual release into the SIR. Some eggs or
juveniles may be transferred to the SIRF for rearing and/or research. Whether transferred directly from
the SIRF, FRFH, or reared from eggs, juveniles released into the SIR would either be held in net pens or
in transport tanks for acclimation and imprinting before being released to the river. Fish raised primarily
on SJR water would not require imprinting time. The required acclimation period would be determined
as necessary by temperature differential (i.e., a holding time necessary to temper at rate not greater
than 1 degrees Celsius (°C)/hour and not more than 5°C/day). Holding times may be reduced at the
discretion of NMFS to increase predicted survival depending on river conditions (e.g., if fish in holding

tanks are exhibiting signs of confinement stress).

After the acclimation period, these fish would be trucked to predetermined locations along the SJR. Fish
would be released as high in the system as possible, given water quality and passage conditions lower
down in the system, or other logistical considerations. Juvenile releases would take place between
January and April depending on river conditions and fish size. Yearling and older releases may occur
opportunistically as hatchery and river conditions dictate. Criteria for releasing yearling and older
broodstock, and further details related to release and rearing, are included in the HGMP and the permit

application.

2.1.2.2 Research, Monitoring, and Evaluation
The SJIRRP is a largescale restoration program involving multiple research and monitoring components to
evaluate the effectiveness of the program related to hatchery operations and changes to river

conditions. Monitoring for listed fish occurs at multiple life stages, including egg/fry (emergence
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trapping), juvenile (visual, trapping, acoustic and PIT tag monitoring, and coded wire tag monitoring),
adult (visual, trapping, camera visual monitoring, acoustic tracking, and spawning surveys), and post
mortem (carcass surveys). For more details on research and monitoring refer to the HGMP (CDFW 2023)

and permit application?! (Project Description Section 5 & Supplemental Information Methods Section).

2.2 Alternatives Considered and Eliminated from Further Consideration

NMFS concluded that the alternatives described below would not achieve the objective to enhance the
propagation or survival of the CV spring-run Chinook salmon Evolutionarily Significant Unit (ESU)
consistent with the Purpose and Need for the Proposed Action. Thus, NMFS would not analyze these

alternatives in detail in this EA.

2.2.1 Eliminate Hatchery Production/Improve Habitat and Fish Passage
Under this alternative, the SIRRP Conservation Program would be eliminated and the SIRRP would

instead focus on improving habitat in the SIRRP Restoration Area.

Both CV fall-run and CV spring-run Chinook salmon were extirpated from the Restoration Area soon
after the completion of Friant Dam in 1942. However, CV fall-run Chinook salmon populations have
persisted in some of the lower San Joaquin tributaries, including the Merced, Tuolumne, Stanislaus and
Mokelumne Rivers. CV spring-run Chinook salmon were functionally extirpated from the entire San
Joaquin River basin by 1950, with the exception of sporadic reports of occasional fish exhibiting a spring-
running phenotype in some SJR tributaries (Fry 1961). The Settlement’s foundational fishery goal, stated
in the Restoration Goal, is to restore and maintain fish populations in “good condition” in the mainstem
San Joaquin River downstream of Friant Dam to the confluence of the Merced River (the Restoration
Area), including naturally reproducing and self-sustaining populations of Chinook salmon and other fish.
The general SJRRP strategy for establishing CV spring-run and CV fall-run Chinook salmon populations in
the Restoration Area includes two types of actions: (1) reintroduce salmon into the system, and (2)
create conditions that allow salmon to complete their life history and populations to grow. The Program
has adopted two different approaches for reintroducing salmon into the system; (1) a volitional passage
strategy for CV fall-run Chinook, and (2) artificial propagation for CV spring-run Chinook. While habitat

improvements have occurred and would continue to occur, a volitional CV spring-run Chinook salmon

1 The permit application and the HGMP are on the APPS website at: https://apps.nmfs.noaa.gov/index.cfm.
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strategy is unlikely to succeed in the Restoration Area because the extant population that persists in the
San Joaquin River tributaries is small. It is unlikely that this small CV spring-run Chinook salmon
population in the tributaries would re-colonize the SJRRP Restoration Area due to the distance between
the two areas of the basin. Therefore, the Program is using artificial propagation to expedite the

reintroduce of CV spring-run Chinook salmon to the San Joaquin River downstream of Friant Dam.

2.2.2 Reduce Hatchery Production
Under this alternative, hatchery production would be reduced by 50 percent resulting in the annual
release of approximately 500,000 juveniles at maximum annual production. Broodstock collection would

be similarly reduced.

The annual hatchery production goals, and related broodstock collection targets, are the result of
analysis by state and federal fisheries managers, and discussed in the HGMP and in multitude of SIRRP
documents including the Fisheries Management Plan (FMP, SJRRP 2010) and the Reintroduction Strategy
for Spring Run Chinook Salmon document (SJRRP 2011a). Reducing the hatchery production or
broodstock collection goals below the targets determined by analysis of Restoration Area and donor
population capacity could result in a less robust genetic structure of the reintroduced population, and
may cause the failure of the CV spring-run Chinook salmon reintroduction and reduce the SJRRP’s

likelihood of meeting the Restoration Goal of the Settlement.

2.2.3 Do notinclude Broodstock Collection from Butte Creek/Maintain Broodstock Program with
Contributions from the Feather River Fish Hatchery and the San Joaquin River

Under this alternative, the SJRRP Conservation Program broodstock would be maintained solely by

contributions from the FRFH and the San Joaquin River.

The Reintroduction Strategy for Spring Run Chinook Salmon (SJRRP 2011a) document identifies that
each of the three extant CV spring-run Chinook salmon lineages has biological characteristics that might
be favorable for a successful reintroduction project. CV Spring-run Chinook salmon vary in a number of
important traits like: distinctive use of diverse aquatic habitats, timing of spawning, migration, and
breeding, and natal fidelity (the ability for adults to return to the site where they were spawned).

Conditions on the San Joaquin River would likely provide strong, novel selection pressure that may result
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in the potential for evolution of beneficial traits to occur. To date, broodstock collection has been

limited to the FRFH.

The benefits associated with diversifying the broodstock include an increase in overall genetic diversity
and reduction in inbreeding risk. Failing to incorporate genetics of additional CV spring-run Chinook
salmon sources could prevent the reintroduction population from having the flexibility to adapt to their
reintroduction location, and therefore may cause the failure of the CV spring-run Chinook salmon

reintroduction and reduce the SIRRP’s likelihood of meeting the Restoration Goal of the Settlement.

3  AFFECTED ENVIRONMENT

The affected environment in this analysis is defined as that portion of the physical, biological, and social
environment that may be affected by implementation of the alternatives. For the purposes of this EA,
“beneficial” impacts are defined as completely positive effects without any adverse effects. “Negligible”
impacts are defined as having the potential to occur but are unlikely to occur, and “minor” impacts are

defined as impacts that are very small in scale.

The Proposed Action would impact resources in the San Joaquin River basin, FRFH, and Butte Creek, and
could impact resources in the marine environment because CV spring-run Chinook salmon released from
SJRRP Conservation Facilities migrate to the ocean. Resources that could be impacted and are part of
this environmental analysis include water resources (water quality), biological resources (including fish
species and fish-eating species), and socioeconomics. The Proposed Action is not expected to have
effects on other resources (i.e., hydrology, geologic resources, cultural resources, air quality, noise,
visual resources, vegetation, and species of wildlife other than those addressed), so these other

resources are not specifically addressed in this analysis.

While FRFH and Butte Creek are considered as potential donor populations, fish would only be collected
from FRFH when excess production is available at the hatchery (e.g., in 2017 the hatchery was not able
to produce excess production and no fish were transferred to the SJRRP), and fish would be collected
from Butte Creek from a pre-existing rotary screw trap. In both cases, there would not be impacts to the
systems beyond biological impacts to the source populations themselves. In addition, the National

Environmental Policy Act (NEPA) considerations of various potential donor stock populations were
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discussed in the 10(j) EA (Section 2.2)2. Therefore, additional resources (e.g. water quality, geologic
resources, etc.), for FRFH and Butte Creek, are not further discussed here. Seventeen Native American
tribes, including both State and Federally- recognized tribes, were notified on the preparation of this EA.

The Proposed Action is not anticipated to impact any known Native American cultural resources.

Through the NEPA process, NMFS will ensure that all reequipments of Executive Order 12989 regarding
environmental justice are implemented, including all appropriate tribal consultation activities.
Environmental justice impacts refer to disproportionately high and adverse human health or
environmental effects of a Proposed Action on low-income populations, minority populations, or Native
American tribes. NMFS has determined that disproportionately high and adverse human health or

environmental effects will not occur due to the Proposed Action.

3.1 Water Resources

Over the past two centuries, development of water resources transformed the San Joaquin River. In the
late 1880s, European-American settlers in the Central Valley drained large areas of valley floor lands and
put these lands into agricultural production, supported by small and seasonal diversion dams on the
river and a series of water conveyance and drainage canals. Hydroelectric project developments in the
upper portions of the San Joaquin River watershed harnessed power from the river and significantly

modified natural flow patterns.

In 1942, Reclamation completed construction of Friant Dam on the San Joaquin River. With the
completion of Friant-Kern Canal in 1951 and Madera Canal in 1945, Friant Dam diverted San Joaquin
River water supplies to over 1 million acres of farmland along the eastern portion of the San Joaquin
Valley. Operation of the dam ceased flow in large portions of the river and, in concert with other
stressors, extirpated salmon runs in the San Joaquin River upstream from its confluence with the

Merced River.

3.1.1 Water Quality
Water quality in the Restoration Area is discussed in detail in the Draft Program Environmental Impact

Statement/Report (SJRRP 2011b; Chapter 14.0). The primary source of water at the upstream end of the

2 The final environmental assessment for the Nonessential Experimental Population Designation and 4(d) take provisions for
reintroduction of Central Valley Spring-run Chinook Salmon to the San Joaquin River below Friant Dam:
https://www.fisheries.noaa.gov/west-coast/habitat-conservation/san-joaquin-river-restoration
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Restoration Area (i.e., releases from Friant Dam) is generally considered very good in terms of water
quality, due to low temperature, low salinity, high dissolved oxygen, low nutrient concentrations, and no
known problems with trace elements or pesticides. The reach from Gravelly Ford to the Mendota Pool
(Reach 2) is frequently dry, except during Friant Dam flood releases; because water released at Friant
Dam is diverted upstream to satisfy water rights agreements, or the water percolates to groundwater.
Surface water quality in various sections of the Project Area have been degraded due to low river flows,
agricultural operations, and illegal dumping, resulting in increased concentrations of salts, pesticides,
nutrients (from fertilizers), and trash or debris. Water quality criteria applicable to some beneficial uses
were historically met within Reaches 3 and 4 of the SJRRP Restoration Area (DWR 2012). However, as
part of the Settlement, the Restoration Administrator is authorized to suggest Restoration Flow
Guidelines. Restoration Flows connected the Restoration Area hydrologically beginning in 2017, and the

river is expected to maintain hydrologic connectivity in perpetuity except in very dry years.

The Restoration Area is extensively monitored for water quality indices, including temperature,
dissolved oxygen, and contaminants. Increased incidence of flow connectivity, in concert with regular

monitoring, is likely to improve water quality conditions in the Restoration Area.

The Interim Facility is adjacent to the San Joaquin River Trout Hatchery (SJTH), which produces trout that
are not a component of the SJIRRP. Both facilities are operated by the CDFW. Prior to 2016 the water
flow to both facilities was supplied from the Reclamation Friant Dam via a 35 cubic feet per second (cfs)
transmittal line. Water was conveyed through an 18-24-inch pipeline tapped into Friant Dam’s river
outlet penstocks and/or a 30-inch diameter pipeline connected to the Friant Kern Canal, which
discharges into a 44-inch diameter pipeline connected to the SITH. Following the completion of the

SCARF water supply and infrastructure project in 2017, the transmittal capacity was increased to 55 cfs.

3.2 Biological Resources

The biological resources potentially affected by the Proposed Action are those within SJRRP Restoration
Area, Butte Creek, FRFH, and the ocean salmon fisheries. The status of listed and unlisted salmonid

species is discussed below, as well as the status of other fish species in the Basin.

3.2.1 Salmon and Steelhead
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3.2.1.1 Central Valley spring-run Chinook salmon

The CV spring-run Chinook salmon Evolutionarily Significant Unit (ESU) is listed as threatened under the
ESA. CV spring-run Chinook salmon were originally listed as threatened on September 16, 1999 (64 FR
50394). This ESU consists of Chinook salmon occurring in the Sacramento River basin. CV spring-run
Chinook salmon were extirpated from the San Joaquin River following the completion of Friant Dam and
resultant channel dewatering over 60 years ago. Critical habitat was designated for CV spring-run
Chinook salmon on September 2, 2005 (70 FR 52488), and because spring-run Chinook salmon had been
extirpated from the San Joaquin River, it was not considered for critical habitat determination. In 2015,
NMPFS completed a five-year status review of CV spring-run Chinook salmon and recommended that

they remain a threatened species (National Marine Fisheries Service 2016a).

A final rule was published to designate a nonessential experimental population of CV spring-run Chinook
salmon to allow reintroduction of the species between Friant Dam and the confluence with the Merced
River on the SJR as part of the SIRRP (78 FR 79622; December 31, 2013). Pursuant to ESA Section 10(j)
the nonessential experimental population of CV spring-run Chinook salmon is treated as a species that is
proposed to be listed as threatened. The final rule includes proposed protective regulations under ESA
section 4(d) that provides specific exceptions to prohibitions under ESA Section 9 for taking CV spring-
run Chinook salmon within the experimental population area, and in specific instances elsewhere. Fish
from this nonessential experimental population were first released into the San Joaquin River in 2012,

and annual releases have occurred since.

The FRFH spring-run Chinook salmon population has been included as part of the CV spring-run Chinook
salmon ESU in the most recent listing decision (70 FR 37160, June 28, 2005). Although FRFH spring-run
Chinook salmon production is included in the ESU, these fish are not subject to ESA Section 9 take

prohibitions (70 FR 37160, June 28, 2005).

Spring-run Chinook salmon were once the predominant run in the Central Valley. Present day
abundance of spring-run Chinook salmon has declined dramatically from historical levels. Commercial
harvest data comparing average catch from 1916 through 1949 and 1950 through 1957 showed a 90
percent reduction in spring-run Chinook salmon harvest over that time period (Skinner 1958). Dam
construction and habitat degradation have eliminated spring-run Chinook salmon populations from the

entire San Joaquin River Basin and from many tributaries to the Sacramento River Basin.
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Current spawning habitats for spring-run Chinook salmon in the upper Sacramento River include the
main stem Sacramento River downstream of Keswick Dam and Clear, Beegum, Battle, Antelope, Mill,
Deer, and Butte creeks. CV spring-run Chinook salmon also occur in Feather and Yuba Rivers. Changes in
timing of migration apparently occurred after the construction of Shasta Dam, and indicate possible

hybridization with CV fall-run Chinook salmon in the upper Sacramento River.

The Recovery Plan for Central Valley Salmon and Steelhead (NMFS 2014) contains ESU-level and
population-level recovery criteria for CV spring-run Chinook salmon. In order to meet the recovery
criteria for this ESU and thereby delist the species, there must be at least eight populations at a low risk
of extinction distributed throughout the Central Valley, as well as, additional populations at a moderate
risk of extinction. As described in Williams et al. (2016), these recovery criteria are not currently being

met.

Butte Creek is one of three independent populations of CV spring-run Chinook salmon that remains in
the Central Valley. Water conditions in Butte Creek have been largely determined by the Pacific Gas and
Electric De Sabla-Centerville Hydroelectric Project (DSCHP). Since 1999, the DSCHP was operated under
a Project Operations and Maintenance Plan developed each spring in consultation with the state and
federal fisheries managers for the protection and enhancement of Chinook salmon. Under the plan,
water was released from reservoirs on the Feather River, first from Round Valley Reservoir, followed by
the release of water from Philbrook Reservoir as high temperatures occurred during the summer. Butte

Creek has experienced recent returns ranging from below 2,000 adults to nearly 20,000 adults.

3.2.1.2 California Central Valley steelhead

The CCV steelhead Distinct Population Segment (DPS) is listed as threatened under the ESA. CCV
steelhead were originally listed as threatened on March 19, 1998 (63 FR 13347). Following a new status
review (Good et al. 2005) and after application of the agency’s hatchery listing policy, NMFS reaffirmed
its status as threatened and also listed the FRFH and Coleman National Fish Hatchery stocks as part of
the DPS in 2006 (71 FR 834). In June 2004, after a complete status review of 27 west coast salmonid
ESUs and DPSs, NMFS proposed that CCV steelhead remain listed as threatened (69 FR 33102). On May
5, 2016, NMFS completed another 5-year status review of CCV steelhead and recommended that the

CCV steelhead DPS remain classified as a threatened species (National Marine Fisheries Service 2016b).
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Critical habitat was designated for CCV steelhead on September 2, 2005 (70 FR 52488). Designated
critical habitat for CCV steelhead includes stream reaches such as those of the Sacramento, Feather, and
Yuba Rivers, and Deer, Mill, Battle, and Antelope Creeks in the Sacramento River basin; the SJR,

including its tributaries; and the waterways of the Delta (70 FR 52488).

Currently the CCV steelhead DPS and critical habitat extends up the SJR up to the confluence with the
Merced River. Critical habitat includes the stream channels in the designated stream reaches and the
lateral extent as defined by the ordinary high-water line. The southern end of critical habitat for CCV
steelhead is the confluence of the Merced River, which is the northern end of the San Joaquin River
portion of the action area. Therefore, CCV steelhead critical habitat does not occur within San Joaquin

River portion of the action area.

Historical abundance of CCV steelhead in the action area is difficult to determine, but CCV steelhead
were once widely distributed, with abundance estimates of 1 to 2 million adults throughout the Central
Valley system (McEwan 2001). If CCV steelhead were currently present in the action area, the likelihood
of survival would be low, as current conditions do not reliably provide suitable rearing or migratory
habitat. Monitoring from 2012-2022 has failed to capture CCV steelhead in Reaches 4B and 5, leading to
the belief that CCV steelhead have been extirpated from all reaches of the SIRRP Restoration Area
(SJRRP 2022). While CCV steelhead are likely extirpated from the action area, improvements in fish

passage and flows that are part of the SIRRP may encourage future recolonization of the area.

Annual monitoring for CCV steelhead would continue in the downstream reaches of the SJIRRP
Restoration Area as part of the CCV steelhead monitoring plan (NMFS Section 10(a)(1)(A) Permit 16608-
3R). Any CCV steelhead captured during these activities would be transported downstream of the

Restoration Area.

The Recovery Plan for Central Valley Salmon and Steelhead (NMFS 2014) includes specific, measurable
criteria for recovery of the CCV steelhead DPS. The plan calls for a minimum of two viable populations of
steelhead within the Basalt and Porous Lava Diversity Group, one within the Northwestern California
Diversity Group, four within the Northern Sierra Nevada Diversity Group, and two within the Southern

Sierra Nevada Diversity Group. The best opportunity for delisting this species is re-establishing access to
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their historical spawning and rearing habitats. Construction of dams and the absence of fish passage
programs currently blocks access to over 80 percent of these habitats in the Central Valley (Williams et

al. 2016).

3.2.1.3 CV Late-fall and fall-run Chinook salmon ESU
CV fall-run and late-fall Chinook salmon are not listed under the ESA or the California ESA (CESA). The
ESU is comprised of all CV fall-run and late CV fall-run Chinook salmon in the San Joaquin and

Sacramento Basins, east of Carquinez Strait, California.

CV late-fall-run Chinook salmon: The historical distribution of late fall-run Chinook salmon is not well
documented, but this species most likely spawned in the upper Sacramento and McCloud Rivers, in
reaches now blocked by Shasta Dam and flooded by Shasta Reservoir, as well as in portions of major
tributaries that provided adequate cold water in summer. There is also some evidence they once
spawned in the San Joaquin River in the Friant region and in other large San Joaquin tributaries
(Yoshiyama et al. 1996). Currently, CV late fall-run Chinook salmon are found primarily in the
Sacramento River, where most spawning and rearing of juveniles takes place in the reach between Red
Bluff Diversion Dam and Redding (Keswick Dam). Although CV late fall-run Chinook salmon occur in
tributary streams to the Sacramento River, most spawn in the mainstem Sacramento River. The primary
population depends on dam operations for maintenance of suitable habitat. While affected to a lesser
degree than CV fall-run Chinook salmon, this run remains of ongoing concern due to the strong
influence of salmon hatchery stocks in the Central Valley and associated potential ecological and genetic
impacts to the sustainability of the run. Abundance estimates of CV late-fall Chinook salmon are
depressed from historical levels, but have been stable relative to the dramatic fluctuations of abundance
observed for CV fall-run Chinook salmon. Less management is directed to conservation of CV late fall-
run Chinook salmon than for any other run in the Sacramento River, because it is managed as a single

ESU.

CV fall-run Chinook salmon: CV Fall-run Chinook salmon are currently the most abundant run of salmon
in California’s Central Valley. The historical abundance of CV fall-run Chinook salmon is difficult to
estimate, because populations declined before extensive monitoring occurred and good records were
kept. Hydraulic mining operations during the Gold Rush Era buried spawning and rearing areas under

mining debris before the first estimates of salmon numbers were made. Construction of large dams and
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subsequent water management practices throughout the Central Valley in the 1940s-60s further

reduced wild Chinook salmon numbers.

Currently, CV fall-run Chinook salmon are supported by large-scale hatchery programs. The effects of
hatchery production on abundance and population dynamics of CV fall-run Chinook has been poorly
documented, but recent studies are allowing a better analysis of stock composition in the Central Valley.
Publicly available data from the Regional Mark Processing Center3 indicates that a high proportion of CV
fall-run Chinook salmon spawning in-river are of hatchery origin, particularly in streams with large
hatchery facilities. Recent studies of otolith microchemistry suggest the same results (Barnett-Johnson
et al. 2007, Johnson et al. 2012, Kormos et al. 2012). In addition, stray rates between river basins are
variable and, in some cases, relatively high (Kormos et al. 2012). Genetic evidence suggests that CV fall-
run Chinook populations are now genetically homogenous (Williamson and May 2005, Lindley et al.

2007).

The SJRRP has adopted a volitional strategy for establishing CV fall-run Chinook salmon populations in
the Restoration Area where the population would establish from strays from other San Joaquin River
basin tributary populations. The strategy relies on the fact that, unlike CV spring-run Chinook salmon
populations, CV fall-run Chinook salmon populations were not extirpated from the entire basin?. CV fall-
run Chinook salmon have been returning to the downstream end of the Restoration Area and efforts to
trap-and-haul CV fall-run Chinook salmon from the lower end to the upper end (where suitable

spawning habitat exists) occurred annually between 2012 and 2016.

3.2.2 Other Fish Species

3.2.2.1 Southern Distinct Population Segment of North American Green Sturgeon

Two DPSs of North American green sturgeon (Acipenser medirostris) have been identified; a northern
DPS (nDPS) and a southern DPS (sDPS). While individuals from the two DPS’s are visually
indistinguishable and have significant geographical overlap, current information indicates that they do

not interbreed or utilize the same natal streams. The sDPS of green sturgeon include those that spawn

3 Regional Mark Processing Center website: https://www.rmpc.org/
4 CV spring-run Chinook salmon are present in the San Joaquin River tributaries downstream of the SIRRP
Restoration Area, albeit in very small numbers (Frank 2014).
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south of the Eel River in northern California, specifically within the Sacramento and Feather Rivers and

possibly also the Yuba River.

The sDPS of green sturgeon was listed by NMFS at a threatened species on April 7, 2006 (71 FR 17757),
and critical habitat for the species was listed on November 9, 2009 (74 FR 52299). NMFS noted the
presence of the only known spawning population limited to a single river (Sacramento River mainstem),
in California’s Central Valley and the loss of historical spawning habitat, mounting threats regarding
habitat quality and quantity in the Delta and Sacramento River, and an indication of declining
abundance based on salvage data from the State and Federal salvage facilities as reasons for listing
under the ESA. Since the original 2006 listing decision, new information has become available,
reaffirming NMFS concerns that sDPS green sturgeon face substantial threats to their viability and

recovery (NMFS 2021).

SDPS green sturgeon were believed to be extirpated from the San Joaquin River Basin; however they
have been documented in the Stanislaus River (Anderson et al.2018), and the SJRRP Area (Root et al.

2020).

3.2.2.2 Pacific Lamprey

Pacific lamprey (Lampetra tridentata) occur along the Pacific coast from Hokkaido Island, Japan (Morrow
1980), through Alaska and south to Rio Santo Domingo in Baja California (Ruiz-Campos and Gonzalez-
Guzman 1996). Their populations have declined in abundance and have become restricted in
distribution throughout California, Oregon, Washington, and Idaho. In the Central Valley, their upstream
range appears to be limited by impassable dams that exist on all large rivers, primarily on the valley floor
and foothills. The lower reaches of most west-side streams are seasonally dry or have low, warm flow
and probably do not provide rearing habitat for ammaocoetes (larvae), but they can function as migration

corridors for both upstream migrating adults and downstream migrating juveniles.

In 2003, USFWS received a petition to list the Pacific lamprey in Oregon, Washington, Idaho, and
California as threatened or endangered under the ESA. In 2004, the USFWS found that the petition did
not provide the required information to indicate that listing the species may be warranted and,

therefore, a status review was not initiated.
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3.2.3 Fish Eating Species

There are numerous fish-eating species in the freshwater riparian areas that prey on salmon, including
avian, reptilian, amphibian, and mammalian species. Freshwater riparian areas within the SJRRP Area
and Butte Creek attract many different types of species that supplement their diets with fish, including

salmon.

Additionally, Central Valley salmon are important prey items for a variety of marine fish, birds, and
mammals off the coast of California. In particular, the federally listed Southern Resident killer whale
(Orcinus orca) DPS and designated critical habitat do not occur in the action area, but Chinook salmon
that originate from the Central Valley can be consumed as prey by the killer whales. Killer whales are the
largest member of the Delphinidae family and are widely distributed across all the world’s oceans.
However, the endangered DPS of Southern Resident killer whales (SRKW) spends most of its life in the
nearshore marine environment, coastal bays, and estuaries along the Pacific northwest coast of North

America and the southwest coast of Canada.

3.3 Socioeconomics

The SIRRP Restoration Area forms the border between Madera and Fresno Counties, and flows into
Merced County. The counties, which are in north-central California, together have approximately 1.45
million inhabitants according to the 2020 US Census. The largest city is Fresno, which has over 500,000
residents. Agriculture is the principal source of economic activity in all three counties, but urban

economic drivers in the City of Fresno are also contributors.

The total number of staff employed by various agencies under the SIRRP who perform hatchery and
monitoring activities, and provide the necessary regulatory support to perform those activities in the
field, is variable annually and seasonally. Depending on the specific workload of the SJRRP at any given
time, and is usually more than 30 people. While most of those employees are not solely supported by
actions analyzed in this EA, issuance of the permit is critical for the ongoing activities of the SIRRP. The
SCARF, which began construction in 2017 and is expected be completed in 2018, required approximately
$23.7 million for construction, and would contribute additional funds to the local economy for operation

and maintenance.
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3.4 Commercial and Recreational Fisheries

CV spring-run Chinook salmon propagated at the SIRRP Conservation Facilities are not intended for
harvest, although some are incidentally harvested in fisheries targeting non-listed salmon. Most
incidental harvest occurs in the ocean recreational fishery south of San Francisco Bay. By providing a
source of coded-wire tagged CV spring-run Chinook salmon, the SIRRP indirectly benefits harvest
management. Recovery of CWTs from CV spring-run Chinook salmon originating from SJRRP facilities
may be used to monitor the effectiveness of harvest regulations and to inform decisions related to

harvest management, which are aimed at reducing the harvest of listed Chinook salmon.

3.4.1 Ocean Harvest

While adult Chinook salmon exploitation rates can reach 70 percent for some stocks (CA HSRG 2012,
PFMC 2014), there is substantial uncertainty related to the magnitude and annual variability of the
effect of ocean harvest on CV spring-run and CV fall-run Chinook salmon to be produced by the
Program. The CV fall-run Chinook salmon ocean harvest rate index peaked in the late 1980s and early
1990s, ranging from 60—80 percent, but has since declined. With the closure of nearly all Chinook
salmon ocean fisheries south of Cape Falcon, Oregon in 2008 and 2009, the index dropped to six percent
and one percent in these years, respectively. Although ocean fisheries resumed in 2010, commercial
fishing opportunity was severely constrained, particularly off California, resulting in a harvest rate index
of 16 percent. From 2011 to 2022, ocean salmon fisheries in California and Oregon have had more
typical levels of fishing opportunity. However, in 2023, the Chinook salmon fishery off the coast of
California was closed due to low abundance estimates. Ocean harvest data on fish produced from the

Restoration Area is publicly available on the Regional Mark Processing Center webpage?.

3.4.2 Freshwater (Inland) Harvest

CDFW has established specific in-river fishing regulations and no-retention prohibitions designed to
protect CV spring-run Chinook salmon in the San Joaquin River during their freshwater life stages. The
San Joaquin River is closed to salmon fishing, at least for retention. In addition, the CV spring-run
Chinook salmon spawning migration largely concludes before the mid- to late-summer opening of
freshwater salmon fisheries elsewhere, suggesting in-river fishery impacts on CV spring-run Chinook
salmon are relatively minor (NMFS 2016). Prior to the inception of the SIRRP, Reach 1 of the Restoration

Area was planted with rainbow trout from the SJITH; while some legacy rainbow trout remain in the
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area, that fishing opportunity has been somewhat curtailed, but fishing for non-salmonid fish species

continues year-round in the wetted reaches of the Action Area.

4 ENVIRONMENTAL CONSEQUENCES

This section provides the scientific and analytic basis for comparing the two proposed alternatives. It
includes a discussion of the probable consequences of the two proposed alternatives on environmental
resources. The following is an analysis of the potential environmental consequences on the major
components of the environment based on the current affected environment conditions described in
Section 3 (Affected Environment), organized by the alternatives considered in Section 2 (Alternatives
Including the Proposed Action). Differences between the No-Action and Proposed Action Alternatives
are primarily related to incremental biological improvements as a result of full implementation of the

monitoring and enhancement activities in the permit and the HGMP over the five-year life of the permit.

4.1 Effects from Alternative 1 (No Action Alternative)

Under a No Action Alternative, NMFS concludes that the permit application does not meet the ESA
section 10(a)(1)(A) permit issuance criteria and approval of the associated HGMP is not warranted.
NMFS would not issue the permit to USFWS authorizing take of ESA-listed species associated with the
requested SJRRP hatchery propagation activities. For the purpose of this analysis, this alternative would
not allow the activities necessary for continued operation of the SIRRP Conservation Program, nor
would it allow for continued operation of a captive broodstock program for CV spring-run Chinook
salmon. Consequently, any directed take of CV spring-run Chinook salmon for the purpose of
monitoring, enhancement, or artificial propagation would result in a violation of Section 9 of the ESA.
Therefore, it is unclear at this point how the SJRRP would continue to try to meet its obligations under
the Settlement for the reintroduction of CV spring-run Chinook salmon. If CV spring-run Chinook are not
reintroduced by the SJIRRP, CV fall-run Chinook would be reintroduced in order to meet obligations
under the Settlement, whether by natural recolonization or planting. Impacts to environmental
resources from CV fall-run Chinook salmon reintroduction would be similar to the impacts of CV spring-
run Chinook salmon and are described where appropriate in the following section under each resource

impacts analyses.

4.1.1 Water Resources

4.1.1.1 Water Quality
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Under the No Action alternative, reintroduction of CV spring-run Chinook salmon in the SIRRP
Restoration Area would not be possible. It is unclear what the future of the interim facility and
eventually the SCARF would be, but the SITH would continue to receive water via existing infrastructure
in place to also support the interim facility and SCARF, and the SITH would continue to release water
into the San Joaquin River. The construction of the facility necessary to increase supply from 35 cfs to
55 cfs to provide for the increased requirement of the SCARF was analyzed in a previous EA (BOR 2016).
When construction of the SCARF is complete it could help propagate CV fall-run Chinook for
reintroduction under the SIRRP, even if the CV spring-run Chinook reintroduction did not occur. Because
the FRFH only provides fish for the SJRRP when its own production targets have been met, production
actions at the FRFH would not appreciably change with regards to water quality, but the hatchery would
not plan to produce fish for the SJRRP. Therefore, there would be only minimal changes to either the

FRFH operations or the environment.

4.1.2 Biological Resources

4.1.2.1 Salmon and Steelhead

CV spring-run Chinook salmon

Under the No Action Alternative, if NMFS does not issue the permit, the implementing agencies,
including USFWS, would have to decide how to proceed in implementing the SJIRRP to try to achieve the
restoration goal of the Settlement. The SJRRP would have interim expired coverage under the previous
10(a)(1)(A) permits (as long as there is new permit application submitted’), but they would not be able
to adapt to the changing needs of the Program. It is unclear at this point whether and how all of the
elements of the Program would be implemented given that the hatchery and monitoring components of
the SIRRP require an ESA Section 10(a)(1)(A) permit to occur without being in violation of the ESA.

Without take authorization, collection and handling of CV spring-run Chinook salmon would cease.

If the CV spring-run Chinook salmon hatchery Conservation Program were eliminated, all potential
negative impacts from the program on biological resources, including anadromous salmonid species,
would be eliminated. However, the expectations and obligations for reintroducing CV spring-run
Chinook to the Restoration Area in the San Joaquin River would also be prevented from occurring.

According to the Final Recovery Plan for Central Valley Salmon and Steelhead (NMFS 2014), the

5 https://www.law.cornell.edu/cfr/text/50/222.304
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population of CV spring-run Chinook salmon in the SJRRP Restoration Area is considered a top priority
for reintroduction. Eliminating the possibility of reintroducing CV spring-run Chinook salmon to the
Restoration Area has the potential to affect the possibility of recovery of the entire ESU. The benefits of
re-establishing a population into the Restoration Area would be beneficial to the overall conservation of
the CV spring-run Chinook salmon ESU and would outweigh any negative impacts to listed anadromous

aquatic biological resources in the Action Area.

Eliminating the hatchery and monitoring component of the SJRRP Conservation Program would result in
adverse conservation consequence to the CV spring-run Chinook salmon ESU. Reintroduction of CV fall-
run Chinook salmon would have no impact on CV spring-run Chinook salmon under the No Action

Alternative because CV spring-run Chinook salmon would remain extirpated from the Restoration Area.

CCV Steelhead

The No Action Alternative is not expected to affect the physical, chemical, or biological conditions for
CCV steelhead or their critical habitat within the San Joaquin River basin. The Restoration Area is located
upstream of the critical habitat designated for CCV steelhead, and the No Action Alternative is not likely
to adversely affect any prey resources or migration corridors utilized by ESA-listed salmonids. NMFS
does not anticipate that the No Action Alternative would have any effect on essential features of critical
habitat for CCV steelhead. Therefore, the No Action Alternative is not likely to negatively impact critical
habitat for CCV steelhead. The monitoring activities, which would be eliminated under the No Action
Alternative, have the potential to inadvertently capture some non-target fish, including CCV steelhead
adults and juveniles. These effects are likely to be small, but would be eliminated without implantation

of the permit.

CV fall-run Chinook salmon and CV late-fall Chinook salmon

The No Action Alternative is not expected to affect the physical, chemical, or biological conditions for CV
fall or late fall-run Chinook salmon within the San Joaquin River. Under the No Action Alternative, any
potential negative effects of from not issuing the 10(a)(1)(A) permit or issuing the HGMP to CV fall- and

late-fall run Chinook salmon would not occur, as discussed in Section 4.1.2.1.

4.1.2.2 Other Fish Species

Southern Distinct Population Segment of North American Green Sturgeon
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The No Action Alternative is not expected to affect the physical, chemical, or biological conditions for
sDPS within the San Joaquin River. SDPS green sturgeon are extirpated from the San Joaquin River, but
documentation of green sturgeon in the Stanislaus River (Anderson et al. 2018) and SIRRP Area (Root et
al. 2020) indicates that they have the potential to occur in the basin. However, the proposed fish
propagation and monitoring are not expected to result in direct or incidental impacts to sDPS green
sturgeon. Therefore, the No Action Alternative is not likely to adversely affect sDPS green sturgeon or

their critical habitat.

The monitoring activities, which would be eliminated under the No Action Alternative, have the
potential to inadvertently capture some non-target fish, including sDPS green sturgeon adults and
juveniles. These effects are likely to be small, but would be eliminated without implementation of the

permit.

Pacific Lamprey

The No Action Alternative is not expected to affect the physical, chemical, or biological conditions for
Pacific lamprey spawners within the San Joaquin River. However, CV spring-run Chinook salmon
juveniles have the potential to prey on larval lamprey, which hatch within several weeks of spawning
activity and drift downstream to backwater areas where they burrow into the substrate and commence
feeding as ammocoetes (Kostow 2002). Since under the No Action Alternative, CV spring-run Chinook
salmon would likely not be present in the Action Area, this effect would not occur. If CV fall-run Chinook
are reintroduced, they may prey on larval lamprey. However, predation by CV spring-run or CV fall-run
Chinook salmon is not likely to significantly affect juvenile Pacific lamprey due to the diversity of other
prey items consumed by Chinook salmon juveniles and the relatively high fecundity of larvae produced

by Pacific lamprey.

In addition, Chinook salmon are prey for adult Pacific lamprey. The CV spring-run Chinook salmon adults
produced by the SJRRP Conservation Facilities could provide a food source for Pacific lamprey in both
the marine and freshwater periods of their life-cycle. Therefore, the No Action Alternative could
negatively affect Pacific lamprey adults. However, reintroduction of CV fall-run Chinook could provide

some degree of a food source for lamprey.
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The monitoring activities, which would be eliminated under the No Action Alternative, have the
potential to inadvertently capture some non-target fish, including pacific lamprey adults and juveniles.

These effects are likely to be small, but would be eliminated without implementation of the permit.

4.1.2.3 Fish Eating Species

Under the No Action Alternative, the SJRRP would cease to release CV spring-run Chinook salmon
juveniles. The SIRRP juvenile salmon production possibly is a small benefit to overall foraging
opportunities for fish-eating species by increasing the numbers of potential prey items in the San
Joaquin River. However, if production of CV spring-run Chinook salmon were eliminated under the No
Action Alternative, significant impacts to fish-eating species are not likely to occur due to the relatively
short amount of time that the out-migrating salmon remain in the system, and the availability of other

food sources in the upper San Joaquin River.

The endangered DPS of SRKW would not be impacted under the No Action Alternative, even though
SIRRP fish have been documented in the ocean fisheries. While it is likely that SJRRP fish contribute to
the Chinook salmon prey base for SRKW, their contribution is likely negligible given that Central Valley

Chinook salmon stocks are not their primary prey (NMFS and WDFW 2018).

4.1.3 Socioeconomics

Under Alternative 1 (No Action), no significant effects on the population or employment are expected.
As discussed above in Section 3.3, the total number of staff needed to operate the field work, hatchery
work, and supporting regulatory aspects of the SJRRP is variable, but is relatively small compared to the
population of the counties where the work occurs. The SIRRP hatchery facilities, and the federal and
state employees would continue to be funded, although the ultimate use of the hatchery facilities would
need to be determined, with the possibility of using the facilities to raise CV fall-run Chinook salmon.
Therefore, the impact of Alternative 1 (No Action) on regional employment and income is likely

insignificant.

4.1.4 Commercial and Recreational Fisheries

4.1.4.1 Ocean Harvest
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Under the No Action Alternative no CV spring-run Chinook would be collected, transported, or
reintroduced into the San Joaquin River. CV spring-run Chinook salmon are not intended to be produced
for commercial consumption, but some fish are captured in the commercial and recreational ocean
fishery. Commercial and recreational fishing of Chinook and other salmon off the coast of northern and
central California would continue®. There would be no significant adverse impacts to ocean harvest
under this alternative, but would be no contribution to the fishery of salmon Under the No Action

Alternative.

4.1.4.2 Freshwater (Inland) Harvest

Under the No Action alternative no spring-run Chinook would be collected, transported, or reintroduced
into the San Joaquin River. However, CDFW fishing regulations prohibit the targeting or retention of
Chinook salmon in the San Joaquin River below Mossdale, so there is not likely to be any significant

impacts to the freshwater fishery associated with this alternative.

4.2 Effects from Alternative 2 (Proposed Action)

Under Alternative 2, NMFS would issue permit 20571-2R under section 10(a)(1)(A) of the ESA to USFWS,
for a period of five years, authorizing the implementation of the HGMP at the SJRRP Conservation
Facilities and other activities associated with the SIRRP. The section 10(a)(1)(A) enhancement permit
application and the associated HGMP have been submitted by the USFWS and CDFW, respectively, to
fulfill their obligation for consultation under section 7(2)(a) of the Federal ESA. The HGMP is intended to
provide a single, comprehensive source of information to describe and assess the impacts of current and
proposed operations of the SJRRP hatchery facilities on ESA-listed Central Valley populations of
anadromous salmonids. As a result of permit issuance, an exception to the take prohibitions would
apply to the authorized activities. These activities are outlined in the permit application and associated
HGMP and include actions related to propagation of CV spring-run Chinook salmon at SJIRRP facilities
and monitoring of spring-run Chinook salmon in the San Joaquin River. Through implementation of the

HGMP, the SIRRP Hatchery Program would be operated to conserve listed species.

4.2.1 Water Resources

6 1n 2023 the California’s ocean Chinook salmon fishery was closed to sport and commercial due to a dwindling
population. The closure ranges from the U.S.-Mexican border in San Diego County to Cape Falcon, Oregon.
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4.2.1.1 Water Quality

No significant effects on water quality are expected under Alternative 2 (Proposed Action). The SJITH
effluent is regulated under Clean Water Act National Pollution Discharge Elimination System (NPDES)
permit No. CA0004812 Order No. R5-2004-0118 (General Order), administered by the Central Valley
Regional Water Quality Control Board (RWQCB). The SCARF would submit a Notice of Applicability to be
covered under the General Order as a separate facility. Because of planned flow rates at the SCARF to
provide sufficient flushing and optimal conditions for fish rearing, temperature increase is anticipated to
be minimal and would remain within the guidelines provided by the CV RWQCB. Water discharged from
the Interim Facility and SCARF would enter the associated effluent treatment systems and would be
subject to compliance with NPDES requirements, the Water Quality Control Plan for the Sacramento and
San Joaquin River Basins, and regular monitoring of water quality within the SCARF for fish health. The
potential water quality effects under the Proposed Action would be the same as described for
Alternative 1 because there is no appreciable difference between the two alternatives in terms of
activities that can affect water quality. Under the Proposed Action, water discharged from the SJRRP
Conservation Facilities into the San Joaquin River would continue to contribute minor amounts of
nutrient and organic matter to the river due to SJRRP operations. These small loads are not expected to
result in significant impacts to nutrients and algae in the San Joaquin River. The characteristics of the
discharge with regard to other water quality constituents also would likely be unchanged from current
conditions. The SJRRP would continue to operate pursuant to an NPDES Permit that establishes
conditions for the discharge to maintain compliance with the Clean Water Act. Therefore, the Proposed
Action is not expected to result in significant impacts to other water quality constituents in the San

Joaquin River.

4.2.2 Biological Resources

4.2.2.1 Salmon and Steelhead

CV spring-run Chinook salmon

Under the Proposed Action, effects on CV spring-run Chinook salmon would occur from continued
operation of the SJRRP Conservation Facilities and implementation of the HGMP. Hatchery propagation
of CV spring-run Chinook salmon under Alternative 2 would require the lethal take of various life stages
of CV spring-run Chinook salmon for broodstock and the loss of individuals during incubation, rearing,
and marking. There is also the potential for lethal and sub-lethal take to listed fish as a result of in-river

monitoring. Releases of over one million juveniles are possible during the final years of the permit.
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Releases of additional individuals of various life stages, including yearlings and adults, would also be
permitted. Additional details for potential collection numbers, and other forms of take, are detailed in

the permit application and HGMP.

To minimize impacts to source populations, the Conservation Program would target relatively small
numbers of juvenile fish for use as broodstock through captive rearing. Specifically, for Butte Creek,
collection would be dependent on annual escapement and proportion of collections from other donor
sources. The actual number collected will depend on the number of adult returns to Butte Creek the
previous spring and the number of individuals collected from other sources as detailed above.
Escapement on Butte Creek will be monitored and determined by either direct adult counts at a
counting weir or by snorkel survey estimates during the holding period. Escapement estimates by
carcass surveys will be used for validation and to account for pre-spawn mortality. These surveys are
currently conducted annually. The number of juveniles collected may range up to 2,910 annually. No
juveniles would be collected if the number of female spawners is less than 250. The maximum number
collected would scale up from 250 on a two to one basis with the number of female spawners up to
1,455. When the number of female spawners exceeds 1,455 up to the maximum of 2,910 juveniles may
be collected. Since juveniles would only be collected on a two to one basis relative to female spawners,
and spawners each produce thousands of eggs, it is unlikely that the removal of juveniles would have a
substantial effect on the Butte Creek population. SJRRP staff would consult with CDFW Regional staff
prior to collections each year to ensure that actual collection numbers are consistent with results of

monitoring efforts of the source population.

As the population of CV spring-run Chinook salmon begins to re-establish, the potential for indirect
impacts to naturally-spawned salmonids may result from inbreeding depression, outbreeding
depression, loss of diversity through genetic drift, competitive and predatory interactions, and disease
transfer between hatchery-origin and natural-origin individuals in the San Joaquin River. These
interactions are an indirect impact of the CV spring-run Chinook salmon program at the SJRRP

Conservation Facilities and result in both positive and negative effects on salmonid populations.

Inbreeding depression: Inbreeding depression would be addressed directly by avoiding sibling breeding
(Woodworth et al. 2002). Further, the Conservation Program would likely avoid inbreeding even when

parentage is not known based on mating fish following allele-sharing relatedness estimates (Kozfkay et
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al. 2008). Cut-offs for related measures would be established each time the broodstock is genetically

evaluated.

Outbreeding depression: Outbreeding depression is also a risk. Even if fish from different source
populations are not crossed, using multiple broodstock sources provides a high probability that natural
outcrossing would occur in the reintroduced San Joaquin River population. Salmon, like most other
vertebrates, use mate choice mechanisms to evaluate mates and modulate between inbreeding and
outbreeding. Genetic evaluation of the frequency of such matings, and the subsequent performance of

their offspring, may be used to guide hatchery crossing strategies.

Genetic drift: Genetic diversity decreases through genetic drift, which increases with decreasing
effective population size. Factorial matings with all available adults to produce families of approximately
equal size would maximize the effective population size (Fiumera et al. 2005, Frankham et al. 2000) and

minimize loss of genetic diversity to random drift.

Predation: After salmon are re-established in the San Joaquin River, consideration would be given to the
size of hatchery fish at time of release and timing of release to minimize the risk of predation with the
natural fish. When possible, releases would occur at night to minimize predation. When river conditions
allow, the use of temporary holding pens may allow the juveniles to acclimate before release, and
thereby reduce the risk of predation. Although not covered under this EA, additional actions planned by
the SJRRP may reduce predation losses in all reaches by reducing the extent and suitability of habitat for
nonnative predatory fish. Improvements in habitat conditions related to restoration flows and floodplain

restoration may limit risk of predation by many of the key predators present in the Restoration Area.

Competition: Similar to the impacts of predation, there is potential under Alternative 2 for impacts
related to competition between hatchery-origin CV spring-run Chinook salmon and natural-origin
salmonids for space in refugia and rearing habitat in the upper San Joaquin River Basin. However, after
natural salmon are re-established in the San Joaquin River, consideration would be given to the number
of fish to be released, the size of hatchery fish at time of release and timing of release to minimize the

risk of competition with the natural fish.
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Disease: Currently, CDFW certifies the health and disease status of CV spring-run Chinook salmon prior
to their release in the upper San Joaquin River, and before any transfer to or among SJRRP facilities. Fish
health in the SIRRP Conservation Facilities is, and would continue to be, monitored by CDFW fish health
personnel. Diagnostic procedures for pathogen detection would follow American Fisheries Society
professional standards as described in the American Fisheries Society Bluebook (AFS-FHS 2007). If
disease is identified, appropriate treatments would be prescribed by a CDFW Fish Pathologist and
follow-up examinations would be performed as necessary. Treatment methods prescribed by fish
pathologists for disease outbreaks and treatment protocols would be carried out by hatchery staff.
Depending on the cause of an outbreak, treatment methods may vary. Detailed disease screening and

mitigation procedures are included in the HGMP.

The risks to CV spring-run Chinook salmon posed by the factors described above (i.e., inbreeding
depression, outbreeding depression, genetic drift, competitive and predatory interactions, and disease
transfer) are likely to be relatively minor for the reasons described above, and as described in more
detail in the HGMP. There are additional risks to future in-stream population resulting from instream
monitoring and enhancement activities included in the permit (e.g., juvenile trapping, emergence
trapping) and transport, however those risks would be minimized by following best management
practices for each method as described in the application. While there are risks present under
Alternative 2 to the hatchery population, and the natural population of CV spring-run Chinook salmon in
the Restoration Area once it is established, the potential benefit to the entire population of CV spring-

run Chinook salmon of continuing to implement the SIRRP far outweighs the risks.

CCV Steelhead

ESA-listed natural-origin CCV steelhead are thought to have been extirpated from the SJRRP Restoration
Area, but they have the potential to exist there. Restoration actions planned as part of the SJRRP have
the potential to improve habitat and passage conditions for CCV steelhead. Therefore, CCV steelhead
may be incidentally impacted by the proposed hatchery activities at the SIRRP Conservation Facilities.
Potential impacts associated with juvenile interactions between hatchery-origin CV spring-run Chinook
salmon and naturally produced CCV steelhead are described in the section above (see Predation and
Competition discussion above). If adult CCV steelhead were captured during monitoring activities they
would be transported downstream of the SJIRRP Restoration Area until such time that the SIRRP

determines that the steelhead monitoring program is no longer necessary. During broodstock collection,
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injury or incidental mortality may result from trapping, handling, and transport of non-target salmonids,
and CCV steelhead may be incidentally trapped during monitoring. However, those risks would be
minimized by following best management practices for each method as described in the permit

application.

Because the Restoration Area is located upstream of the critical habitat designated for CCV steelhead,
and Alternative 2 is not likely to adversely affect any prey resources or migration corridors utilized by
ESA-listed salmonids NMFS does not anticipate that Alternative 2 would have any effect on essential

features of critical habitat for CCV steelhead.

Under Alternative 2 where SJRRP hatchery production and monitoring continues, broodstock collection
activities for CV spring-run Chinook salmon would continue. The Butte Creek rotary screw trap would
still be operated for the monitoring of CV spring-run Chinook salmon broodstock in that basin. CCV
steelhead would potentially be collected in that trap. The monitoring activities that would be permitted
under the proposed permit have the potential to inadvertently capture some steelhead, but those
effects are likely to be small, and must be considered under the potential positive effects that continuing
to implement the SIRRP could have for all species of salmonid. If the permit is not issued it would be
possible to continue to implement some components of the Settlement, but SJRRP managers would

have to reconsider the framework for implementation of the Settlement.

CV fall-run Chinook salmon and late-fall Chinook salmon

Under Alternative 2, the monitoring activities that would be authorized under the proposed permit have
the potential to inadvertently capture CV fall-run Chinook salmon. However, the potential detrimental
effects to CV fall-run Chinook salmon resulting from the SJRRP conservation activities are minimal due to
the differences in the timing of spawning, rearing, and juvenile emigration. Those negative effects are
likely to be small, and must be considered under the positive effects that continuing to implement the
SJIRRP could have for the conservation and recovery of the CV spring-run Chinook and overall viability of
the CV fall/late fall-run Chinook salmon ESU. If the permit is not issued it would be possible to continue
to implement some components of the Settlement, but SJRRP managers would have to reconsider the

framework for implementation of the Settlement.

4.2.2.2 Other Fish Species
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sDPS of North American Green Sturgeon

Substantive differences of life history and habitat use between green sturgeon and CV spring-run
Chinook salmon produced at SJRRP Conservation Facilities make interactions between these species
unlikely to occur. While there is some recent evidence of use of the San Joaquin Basin by sDPS green
sturgeon, incidence of green sturgeon in the San Joaquin Basin is rare. Therefore, Alternative 2 is not

likely to adversely affect sDPS green sturgeon or their critical habitat.

Pacific Lamprey

Alternative 2 has the potential to affect biological conditions for Pacific lamprey spawners within the San
Joaquin River. CV spring-run Chinook salmon juveniles released by the SJRRP have the potential to prey
on larval lamprey. However, predation by CV spring-run Chinook salmon under Alternative 2 is not likely
to significantly affect juvenile Pacific lamprey population due to the diversity of other prey items utilized

by Chinook salmon juveniles and the relatively high fecundity Pacific lamprey spawners.

In addition, Chinook salmon are prey for adult Pacific lamprey. The CV spring-run Chinook salmon adults
produced by the SIRRP Conservation Facilities provide a food source for Pacific lamprey in both the
marine and freshwater periods of their life-cycle. However, given the availability of other more
abundant and desirable food sources, elimination of CV spring-run Chinook salmon hatchery production
is not expected to result in significant impacts to Pacific lamprey adults. Therefore, Alternative 2 is likely

to have a small positive effect on Pacific lamprey adults.

The monitoring activities that would be permitted under the proposed permit have the potential to
inadvertently capture some non-target fish, including pacific lamprey adults and juveniles, but those
effects are likely to be small, and must be considered under the potential positive effects that continuing
to implement the SIRRP could have for lamprey (e.g. habitat and passage improvements). If the permit
is not issued it would be possible to continue to implement some components of the Settlement, but

SJRRP managers would have to reconsider the framework for implementation of the Settlement.

4.2.2.3 Fish Eating Species
Under Alternative 2, SJIRRP production likely would continue to benefit overall foraging opportunities for
freshwater and marine fish-eating species by increasing the numbers of salmon present in the San

Joaquin River and ocean fisheries. This benefit is likely minor due to the relatively short amount of time
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that the out-migrating fish remain in freshwater, and the availability of other food sources in the upper
San Joaquin River. The benefit is also likely minor for marine fish-eating species, including SRKW due to

the availability of other salmon stocks in coastal waters.

4.2.3 Socioeconomics

Under Alternative 2, no significant effects on the population or employment are expected. The SIRRP
hatchery facilities, and the federal and state employees would continue to be funded, and the work they
do would continue as planned. The total number of staff needed to operate the field work, hatchery
work, and support regulatory aspects of the SIRRP is variable, but is relatively small compared to the
population of the counties where the work occurs. Therefore, the impact of Alternative 2 on regional

employment and income is likely insignificant.

4.2.4 Commercial and Recreational Fisheries

4.2.4.1 Ocean Harvest

Under Alternative 2, the SJIRRP would continue to reintroduce CV spring-run Chinook salmon to the
Restoration Area. CV spring-run Chinook salmon are not intended to be produced for commercial
consumption, but some fish are captured in the commercial ocean fishery. Commercial and recreational
fishing of Chinook and other salmon off the coast of northern and central California would continue
under Alternative 2. There would be no immediate impact to commercial or recreational fishing
following the collection, transport, and release of CV spring-run Chinook into the San Joaquin River, as
reintroduced CV spring-run Chinook would need to propagate over at least several successful spawning
generations in order for significant improvements with commercial and recreational catches of CV
spring-run Chinook to become readily apparent. Cumulative impacts to commercial fishing are believed
to be low and beneficial, and are discussed further in section 5 of this EA. Therefore, there would be no

significant adverse impacts to commercial or recreational fishing.

4.2.4.2 Freshwater (Inland) Harvest

Under the proposed action CV spring-run Chinook would continue to be collected, transported, and
reintroduced into the San Joaquin River. However, CDFW fishing regulations prohibit the targeting or

retention of Chinook salmon in the San Joaquin River downstream of Mossdale, San Joaquin County,
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California so there is not likely to be any significant impacts to the freshwater fishery associated with
this alternative.

5  CUMULATIVE EFFECTS

5.1 Introduction

The NEPA defines cumulative effects as “the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable future
actions, regardless of what agency (Federal or non-Federal) or person undertakes such other actions”
(40 CFR 1508.7). Council on Environmental Quality (CEQ) guidelines recognize that it is not practical to
analyze the cumulative effects of an action from every conceivable perspective, but rather, the intent is
to focus on those effects that are truly meaningful. In other words, if several separate actions have been
taken or are intended to be taken within the same geographic area, all of the relevant actions together
(cumulatively) need to be reviewed, to determine whether the actions together could have a significant
impact on the human environment. Past, present, and reasonably foreseeable future actions include
those that are Federal and non-Federal. For this EA analysis, they also include those that are hatchery

related (e.g., hatchery production levels) and non-hatchery related (e.g., human development).

5.2 Habitat Restoration

5.2.1 SanJoaquin River Restoration Program

In this section, the proposed action must be considered in the context of the Settlement and the SIRRP.
The proposed action is inextricably connected to the SIRRP, and many of the cumulative impacts,
including for habitat restoration, are discussed in that context. As explained in the Program
Environmental Impact Statement/ Report (PEIS/R) (SJRRP 2011b; Chapters 1.0 & 26.0), the need for the
SIRRP is three-fold. First, the need for action arises from the historical operation of Friant Dam, which
has resulted in significant portions of the main stem of the San Joaquin River between Friant Dam and
the confluence of the Merced River running dry during significant portions of the year in most water
year types, with corresponding downstream impacts to the fisheries. Interim and Restoration Flows, in
addition to other improvements providing for channel capacity, fish habitat, related flood protection,
fish passage, and fish screening, are necessary elements to meet the Restoration Goal. Second, the
Interim and Restoration Flows would create a loss in water supplies to Friant Division long-term
Contractors. The need for action to develop and implement water management actions is essential to

reduce or avoid these adverse water supply impacts, and is equal in significance to the needs of the
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Restoration Goal. Third, from a legal perspective, the need for action is in response to the Stipulation of
the Settlement, which was approved by the Eastern District of California, Sacramento Division Court in
October 2006. Accordingly, the need for action is justified from a conservation biology, water supply,

and legal basis.

Beyond the proposed action, the SIRRP includes a large number of other projects that are designed to
restore habitat in the Restoration Area. Those projects, which are detailed in the Settlement, include:
the Reach 2B/Mendota Pool Bypass Improvement Project, modifications to channel capacity,
modifications to the Reach 4B head gate, Modifications to the Sand Slough Control Structure, screening
and passage projects at Arroyo Canal and Sack Dam, implementation of restoration flows, and more.
Those projects, once complete, (and are in varying stages of construction, implementation, and
planning), would dramatically increase the quality, quantity, and accessibility of spawning, rearing, and

holding habitat for various life stages of anadromous salmonids.

Habitat restoration would improve salmon and steelhead habitat under the preferred alternative, with
particular benefits to freshwater and estuarine environments which are important for the survival and
reproduction of anadromous fish. Benefits from habitat restoration are less clear under the No Action

Alternative, as the fate of the SIRRP on the whole would be less clear if the proposed actions in the

permit were not permitted.

5.2.2 Additional Projects or Activities

The proposed action is directly connected to the SIRRP as a whole; however, there are additional
projects, programs, and activities in the action area outside the SIRRP that could contribute smaller
impacts related to the proposed action. Activities that would not reasonably be expected to have an

incremental impact related to the proposed action are not considered here.

San Luis National Wildlife Refuge: The San Luis National Wildlife Refuge encompasses over 26,800 acres
of wetlands, riparian forests, native grasslands, and vernal pools. The refuge is located on the
downstream end of the SJRRP Restoration Area. The refuge has three auto tours routes with associated
nature trails and observation decks for the public to view and photograph wildlife and nature. The
refuge also allows fishing at designated sites and has a large waterfowl hunting program. The refuge has

the potential to provide habitat for out-migrating salmonids, but management for waterfowl, including
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diversions, has the potential to negatively impact out-migrating salmonids. Therefore, depending on
future operational management of the refuge, cumulative impacts could be beneficial, negative, or

negligible.

Dos Rios Project: The 1,600-acre Dos Rios project is the result of collaboration among two local non-
profit organizations, the Tuolumne River Trust and River Partners. Dos Rios comprises biologically rich
floodplain including three miles of riverfront on the San Joaquin River and three miles on the Tuolumne
River. The restoration of this land promises to improve habitat for out-migrating salmonids; therefore,

the cumulative impacts would be beneficial.

Temperance Flat: Temperance Flat is a proposed water storage project, including a dam and reservoir
upstream of Millerton Lake, which feeds water into the San Joaquin River below Friant Dam. The
Temperance Flat Reservoir could provide about 1,260 thousand-acre feet of additional storage capacity.
The alternative plans vary based on operations (conveyance routing of new water supply, potential
water supply beneficiaries, and minimum carryover storage targets) and intake feature configurations
(low level or selective level). The reservoir would provide new water supply to the downstream water
users. New supply would be delivered via the San Joaquin River, and exchanged for Delta supplies at
Mendota Pool, where an equivalent amount of water supply would be delivered to contractors via the
California Aqueduct. It should be noted that the proposed action is for a five-year permit, and the
timeline for beginning construction of Temperance Flat, if the project is approved, is also still to be
determined. The proposed Temperance Flat Project, if approved, has the potential to affect water
temperatures in the Restoration Area, but the nature of those effects would be dependent on
operations that are still to be determined; therefore cumulative impacts could be beneficial, negative, or

negligible.

5.3 Geographic and Temporal Scales

The cumulative effects analysis area is the upper San Joaquin River Basin, from the Merced River
confluence to Friant Dam. NMFS considered whether the ocean, Sacramento/San Joaquin Delta, and
Butte Creek should be included in the broad analysis area, but the effects analysis was unable to detect
or measure effects of the Proposed Action beyond the San Joaquin River. Available knowledge and
research abilities are insufficient to discern the role and contribution of the Proposed Action to density

dependent interactions affecting salmon and steelhead growth and survival in the Pacific Ocean, and the
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proposed collection scheme for Butte Creek is protective of the population and genetic diversity of the
source population. NMFS’s general conclusion is that the influence of density dependent interactions on
growth and survival is likely small compared with the effects of large scale and regional environmental
conditions. While there is evidence that hatchery production on a large scale can impact salmon survival
at sea, the degree of impact or level of influence is not yet understood or predictable, nor is there any
evidence that programs of this size have effects in the ocean. Thus, direct, indirect, and cumulative

impacts of the programs on the human environment outside of the San Joaquin River are not expected.

The scope of the action considered here includes the rearing and release of hatchery-origin CV spring-
run Chinook salmon in the upper San Joaquin River Basin, the collection of natural origin broodstock
from Butte Creek, and in-river monitoring associated with SIRRP activities. Adult collection, rearing, and
release activities would occur in localized areas only; associated direct and indirect effects of these
activities are analyzed in Section 4, Environmental Consequences. The HGMP would be in effect after
the associated permit is signed, and would remain in effect for up to five years when the permit expires,
or until NMFS determines that the plans are no longer effective. Cumulative effects within the analysis

area are analyzed below.

5.4 Climate Change

Under either Alternative 1 (No Action) or Alternative 2 (Proposed Action), no significant effects to
climate change are expected. No activities would occur under either alternative that would result in
changes to greenhouse gas emissions or other pollutants that are likely to significantly contribute to

environmental conditions associated with climate change.

Climate change poses a high threat to salmonids within the Action Area, particularly to CV spring-run
Chinook salmon. Temperatures in California’s Central Valley are predicted to increase between 2°C and
7°C by 2100 (Dettinger et al. 2004, Hayhoe et al. 2004, Van Rheenen et al. 2004), with a drier hydrology
predominated by precipitation rather than snowfall. The cold snowmelt that furnishes the late spring-
run and early summer runoff would be replaced by warmer precipitation runoff, which is particularly
problematic for the San Joaquin side of the Central Valley, which is relatively snow-melt driven. Altered
river runoff patterns would transform the tributaries that feed the Central Valley. This should truncate
the period of time that suitable cold-water conditions persist below existing reservoirs and dams due to

the warmer inflow temperatures to the reservoir from rain runoff. Summer temperatures and flow
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levels in some areas of the Central Valley would become unsuitable for salmonid survival. 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 Millerton Lake, could potentially

rise above thermal tolerances for various life stages of salmonids.

Overall, the range and degree of variability in ambient temperature and precipitation are likely to
increase in all rivers, creating long term threats to the persistence of CV spring-run Chinook salmon.
Although long-term trends in climate change are likely to place additional stress on the conservation and
recovery of the CV spring-run Chinook salmon ESU, NMFS does not expect that climate change would be
significant enough to have an appreciable effect on CV spring-run Chinook salmon in the SIRRP

Restoration Area during the 5-year permit period.

5.5 Cumulative Effects by Resource

5.5.1 Water Resources

Flows in the San Joaquin River, and accompanying bypasses, are regulated by Friant Dam, and by a suite
of inputs and diversions, including, notably: diversions from Mendota Pool and Arroyo Canal, and inputs
from the Delta-Mendota Canal, Kings River, Mud Slough, and Salt Slough. Water stored in upstream
reservoirs during the winter and spring is released in the summer and fall for agriculture, municipal and
industrial supply, irrigation, water quality, power generation, recreation and fish and wildlife purposes.
Historically, flows in the San Joaquin River were highly responsive to periodic precipitation events and
seasonal variation. Since completion of the dams and diversion of waters away from natural
watercourses, flows are now lower in the winter and spring, higher in the summer and fall, and were
non-existent year-round in Reaches 2 and 4 of the Restoration Area soon after the completion of Friant
Dam. As described in the Settlement, the SIRRP is charged with implementing Restoration Flows;
“releases of water from Friant Dam to the confluence of the Merced shall be made to achieve the

Restoration Goal”.

Water diversions for irrigated agriculture, municipal and industrial use, and managed wetlands are
found throughout California’s Central Valley. A substantial number of small and medium-size water
diversions exist along the San Joaquin River, and many of them remain unscreened. Depending on the
size, location, and season of operation, these unscreened diversions may entrain and kill many life

stages of aquatic species, including juvenile listed anadromous species (Mussen et al. 2014a, Mussen et
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al. 2014b). For example, as of 1997, 98.5 percent of the 3,356 diversions included in a Central Valley
database were either unscreened or screened insufficiently to prevent fish entrainment (Herren and
Kawasaki 2001). Today, some of these diversions have been screened or are in the planning stages of
screening. With completion of the SJRRP passage and screening projects, some of the major diversions

from the Restoration Area would be screened.

As described above in Sections 4.1.1 and 4.2.1, neither Alternative 1 (No Action) nor Alternative 2
(Proposed Action) are expected to have significant effects on water quality in the San Joaquin River. As
such, neither Alternative 1 nor Alternative 2 would contribute to any significant adverse cumulative
impacts to water quality in the San Joaquin River. The San Joaquin River’s hydrology would continue to
be dominated by the basin’s natural hydrologic character and upstream management of flow volumes

from Friant Dam, input from the Delta-Mendota Canal, and exports from diversions.

5.5.2 Biological Resources

5.5.2.1 Salmon and Steelhead

Salmon and steelhead abundance naturally alternate between high and low levels on large temporal and
spatial patterns that may last centuries and on more complex ecological scales than can be easily
observed (Rogers et al. 2013). The effects of climate change on salmon and steelhead are described in
general in ISAB (2007), and would vary among species and among species’ life history stages. Climate
change, particularly changes in streamflow and water temperatures, would likely impact hatchery- and

natural-origin salmon and steelhead life stages in various ways as summarized in Table 5-1.
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Table 5-1. Examples of potential impacts of climate change on salmon and steelhead life stage under all

alternatives

Life Stage

Effects

Egg

Increased water temperatures and decreased flows during spawning migrations
would increase pre-spawn mortality and reduce egg deposition for some species.
Increased maintenance metabolism would lead to smaller fry.

Faster embryonic development would lead to earlier hatching.

Increased mortality for some species because of more frequent winter flood

flows.

Spring and

Summer Rearing

Faster yolk utilization may lead to early emergence.

Smaller fry are expected to have lower survival rates.

Growth rates would be slower if food is limited or temperature increases exceed
optimal levels.

Growth could increase where food is available, and temperatures are below
stressful levels.

Lower flows would decrease habitat capacity.

Sea level rise would eliminate or diminish the tidal wetland capacity.

Overwinter

Rearing

Smaller size at start of winter is expected to result in lower winter survival.
Mortality would increase because of more frequent floods.

Warmer winter temperatures would lead to higher metabolic demands, which
may decrease winter survival if food is limited, or increase winter survival if
growth and size are enhanced.

Warmer winters may increase predator activity/hunger, which can decrease

winter survival.

Out-Migration

Earlier snowmelt and warmer temperatures may cause earlier emigration to the
estuary and ocean either during favorable upwelling conditions, or prior to the
period of favorable ocean upwelling.

Increased predation risk in the mainstem because of higher consumption rates

by predators at the elevated spring water temperatures.

Adult

Increased water temperatures may delay fish migration.
Increased water temperature may also lead to more frequent disease outbreaks

as fish become stressed and crowded.

Sources: (Glick et al. 2007, ISAB 2007, Beamish et al. 2009, Beechie et al. 2013)
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Alternative 1 could cause an increased risk of failure for the CV spring-run Chinook salmon nonessential
experimental population in the Restoration Area when added to other past, present, and reasonably
forecast future actions if measures identified in the HGMP are not fully implemented. With
implementation of the HMGP, biologically-based hatchery management strategies would be
implemented that are expected to contribute to the conservation and recovery of the species through
the realization of the SIRRP restoration goals. As described above in Section 4.2.2, full implementation
of the HGMP under Alternative 2 would decrease the genetic risks of inbreeding (at the hatchery) and
demographic risks of natural interbreeding (on the spawning grounds) further aiding recovery of the CV
spring-run Chinook salmon ESU. Accordingly, although there are still risks from predation, competitive
interactions, and interbreeding, the conservation benefits of Alternative 2 outweigh the associated risks.
Implementation of the HGMP under Alternative 2 would support reintroduction of CV spring-run
Chinook salmon that would otherwise be almost certain to fail. Based on these factors, Alternative 2 is

not expected to contribute to any significant adverse cumulative impacts on fish species.

5.5.2.2 Other Fish Species

Similar to salmon and steelhead, other fish species such as sDPS green sturgeon and lamprey require
and use a diversity of habitats. Other fish species may also be affected by climate change and
development because of the potential for loss or degradation of aquatic habitat or the inability to adapt
to changing conditions. In addition, climate change and development may attract non-native aquatic
plants that can out-compete native aquatic plants that provide important habitat to native fish (Patrick
et al. 2012). However, SIRRP habitat restoration actions may help mitigate impacts from climate change
and development, and the hatchery program would provide a prey source for some fish species. Thus,
the proposed action has no change compared to current conditions on other fish species when added to

the other cumulative effects in the analysis area.

5.5.2.3 Fish-Eating Species

As described above in Sections 4.1.2.3 and 4.2.2.3, Alternative 1 would not allow for the SJRRP
production of potential forage for fish-eating species, and Alternative 2 may slightly increase the
contribution that SJRRP production currently has on forage for fish-eating species. The contribution of
SIRRP production to forage for fish-eating species, when added to other past, present, and foreseeable

future actions, would result in beneficial cumulative effects on these species.
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5.5.3 Socioeconomics

Increases in agriculture, urbanization, and housing developments can impact habitat by altering
watershed characteristics, and changing both water use and storm water runoff patterns. Increased
growth would 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, would not
require Federal permits and/or authorizations. Increased urbanization also is expected to result in
increased recreational activities in the region. The PEIS/R (SJRRP 2011b) demonstrates that, while
adverse impacts would occur to various resources with implementing the Settlement, benefits to
numerous resources such as vegetation, wildlife, fisheries, water quality, land use, recreation,

socioeconomics, and visual resources would occur.

As described above in sections 4.1.3 and 4.2.3, neither Alternative 1 nor Alternative 2 are likely to
impact socioeconomics in the Action Area. As such, neither Alternative 1 nor Alternative 2 would

contribute to any significant cumulative impacts to these resources.

5.5.4 Commercial and Recreational Fisheries

It is likely that the salmon and steelhead fisheries in the analysis area would change over time. These
changes are likely to reduce effects to natural-origin salmon and steelhead listed under the ESA. For
example, effects to natural-origin salmon and steelhead would be expected to decrease over time to the
extent that actions continue to be reviewed and approved by NMFS under the ESA, as evidenced by the
beneficial changes to programs that have thus far undergone ESA review. Fisheries management
program compliance with conservation provisions of the ESA would ensure that listed species are not
jeopardized and that “take” under the ESA from salmon and steelhead fisheries is minimized or avoided.
Although current CDFW regulations prohibit fishing for salmon in the Restoration Area, in the future it
may be possible that SJRRP actions improve salmon and steelhead populations to the point where they

could sustain some level of fishing pressure.

5.5.4.1 Ocean Fisheries
While SJRRP Conservation Facilities do not currently produce fish intended for commercial harvest, in
the future it may be possible that SJRRP actions may improve salmon populations to the point where

they could sustain some level of fishing pressure.
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5.5.4.2 Inland (Freshwater) Fisheries

The current ESA-listing status of CV spring-run Chinook salmon limits the ability of the region to fully
benefit from freshwater salmon fisheries; because harvest opportunities are limited by other non-listed
runs of Chinook salmon being present during the same time of year as listed CV spring-run Chinook
salmon. The recovery of CV spring-run Chinook salmon is expected to improve through hatchery
operations, monitoring, and evaluation activities, as described in the approved HGMP. These efforts
combined with SIRRP habitat restoration and reintroduction actions are expected to benefit regional

salmon fisheries.
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United States Fish and Wildlife Service
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Meiling Colombano, National Marine Fisheries Service

Hilary Glenn, National Marine Fisheries Service

Jake Rennert, National Marine Fisheries Service

Jon Ambrose, National Marine Fisheries Service

Elif Wilkins, National Marine Fisheries Service

55



7  REFERENCES CITED

AFS-FHS (American Fisheries Society-Fish Health Section). 2007. Model QualityAssurance/Quality
Control Program For Fish Health Laboratories, 2007 edition. AFSFHS,Bethesda, Maryland.

Anderson, J.T., Schumer, G., Anders, P.J., Horvath, K. and Merz, J.E., 2018. Confirmed observation: A
north American green sturgeon Acipenser medirostris recorded in the Stanislaus river,
California. Journal of Fish and Wildlife Management, 9(2), pp.624-630.

Barnett-Johnson, R., Grimes, C.B., Royer, C.F., and Donohoe, C.J. 2007. Identifying the Contribution of
Wild and Hatchery Chinook Salmon (Oncorhynchus Tshawytscha) to the Ocean Fishery Using
Otolith Microstructure as Natural Tags. Canadian Journal of Fisheries and Aquatic Sciences
64:1683-1692.

Beamish, R. L., B. E. Riddell, K. L. Lange, E. F. Jr., S. Kang, T. Nagasawa, V. Radchenko, O. Temnykh, and S.
Urawa. 2009. The Effects of Climate on Pacific Salmon - a Summary of Published Literature.
North Pacific Anadromous Fish Commission (Npafc) Special Publication No. 1. Published
Literature. 11p.

Beechie, T., H. Imaki, J. Greene, A. Wade, H. Wu, J. Kimball, J. Stanford, G. Pess, P. Roni, P. Kiffney, and
N. Mantua. 2013. Restoring Salmon Habitat for a Changing Climate. River Research and
Applications 29(8):939-960.

Bureau of Reclamatoin. 2016. Final Environmental Assessment. Salmon Conservation and Research
Facility Water Supply and Infrastructure Project. San Joquin River Restoration Program. March
2016. https://www.usbr.gov/mp/nepa/documentShow.cfm?Doc_ID=25177

California Department of Fish and Wildlife (CDFW). 2023. Hatchery and Genetic Management Plan. San
Joaquin River Salmon Conservation and Research Program. San Joaugqin River Restoration
Program. Draft Finl Revised - August 5, 2016.

California Deparment of Water Resources (DWR). 2012. 2012 Central Valley Flood Protection Plan
Consolidated Final Program Environmental Impact Report. July 2012.
http://www.water.ca.gov/cvfmp/docs/3.21_Water_Quality20120723_CF.pdf

CA HSRG (California Hatchery Scientific Review Group). 2012. California Hatchery Review Report.
Prepared for the US Fish and Wildlife Service and Pacific States Marine Fisheries Commission.
June 2012. 100 pgs. http://cahatcheryreview.com/wp-
content/uploads/2012/08/CA%20Hatchery%20Review%20Report%20Final%207-31-12.pdf

Dettinger, M. D., Daniel R. Cayan, Mary K. Meyer, Anne E. Jeton. 2004. Simulated Hydrologic Responses
to Climate Variations and Changes in the Merced, Carson and American River Basins, Sierra
Nevada, California, 1900-2099. Climatic Change 62(62):283-317.

Federal Register, Volume 63, Number 53, pages 13347-13371. March 19, 1998. Endangered and

Threatened Species: Threatened Status for Two ESUs of Steelhead in Washington, Oregon, and
California.

56



Federal Register, Volume 68, Number 170, pages 50394-50415. September 16, 1999. Endangered and
Threatened Species: Threatened Status for Two Chinook Salmon Evolutionarily Significant Units
(ESUs) in California.

Federal Register, Volume 69, Number 113, pages 33102-33179. June 14, 2004. Endangered and
Threatened Species: Proposed Listing Determinations for 27 ESUs of West Coast Salmonids.

Federal Register, Volume 70, Number 123, pages 37160-37204. June 28, 2005. Endangered and
Threatened Species: Final Listing Determinations for 16 ESUs of West Coast Salmon, and Final
4(d) Protective Regulations for Threatened Salmonid ESUs.

Federal Register, Volume 70, Number 170, pages 52488-52627. September 2, 2005. Endangered and
Threatened Species: Designation of Critical Habitat for Seven Evolutionarily Significant Units of
Pacific Salmon and Steelhead in California

Federal Register, Volume 71, Number 3, pages 834-862. January 5, 2006. Endangered and Threatened
Species: Final Listing Determination for 10 Distinct Population Segments of West Coast
Steelhead.

Federal Register, Volume 71, Number 67, pages 17757-17766. April 7, 2006. Endangered and
Threatened Species: Threatened Status for Southern Distinct Population Segment of North
American Green Sturgeon.

Federal Register, Volume 74, Number 195, pages 52300-52351. October 9, 2009. Endangered and
Threatened Wildlife and Plants: Final Rulemaking to Designate Critical Habitat for theThreatened
Southern Distinct Population Segment of North American Green Sturgeon.

Federal Register, Volume 78, Number 251, pages 79622-79633. December 31, 2013. Endangered and
Threatened Species: Designation of a Nonessential Experimental Population of Central Valley
Spring-run Chinook Salmon Below Friant Dam in the San Joaquin River, CA.

Fiumera, A.C., B.L. Dumont, and A.G. Clark. 2005. Sperm competitive ability in Drosophila melanogaster
associated with variation in male reproductive proteins. Genetics 169(1):243-57.

Frankham, R., H. Manning, S.H. Margan and D.A. Briscoe. 2000. Does equalization of family sizes reduce
genetic adaptation to captivity? Animal Conservation 3:357-363.

Franks, S. 2014. Possibility of natural producing spring-run Chinook salmon in the Stanislaus and
Tuolumne Rivers. NMFS-CCVO white paper.

Fry, D. H., Jr. 1961. King salmon spawning stocks of the California Central Valley, 1940-1959. Calif. Fish
Game 47:55-71.

Glick, P., J. Clough, and B. Nunley. 2007. Sea-Level Rise and Coastal Habitats in the Pacific Northwest: An

Analysis for Puget Sound, Southwestern Washington, and Northwestern Oregon. National
Wildlife Federation. 106p in.

57



Good, T. P., R. S. Waples, and P. Adams. 2005. Updated Status of Federally Listed Esus of West Coast
Salmon and Steelhead. U.S. Department of Commerce, NOAA Technical Memorandum NMFS-
NWFSC-66, 637 pp.

Hayhoe, K., D. Cayan, C. B. Field, P. C. Frumhoff, E. P. Maurer, N. L. Miller, S. C. Moser, S. H. Schneider, K.
N. Cahill, E. E. Cleland, L. Dale, R. Drapek, R. M. Hanemann, L. S. Kalkstein, J. Lenihan, C. K.
Lunch, R. P. Neilson, S. C. Sheridan, and J. H. Verville. 2004. Emissions Pathways, Climate
Change, and Impacts on California. Proceedings of the National Academy of Sciences of the
United States of America 101(34):6.

Herren, J. R. and S. S. Kawasaki. 2001. Inventory of Water Diversions in Four Geographic Areas in
California’s Central Valley. Contributions to the Biology of Central Valley Salmonids. Fish Bulletin
179(2):343-355.

ISAB. 2007. Climate Change Impacts on Columbia River Basin Fish and Wildlife. May 11, 2007. Report
Isab 2007-2. Northwest Power and Conservation Council, Portland, Oregon. 146p

Johnson, R. C., Weber, P.K., Wikert, J.D., MacFarlane, R.B., and Workman, M. 2012. Managed
Metapopulations: Do Salmon Hatchery 'Sources' Lead to in-River 'Sinks' in Conservation? PLoS
ONE 7:2.

Kormos, B., M. Palmer-Zwahlen, and A. Low. 2012. Recovery of Coded-Wire Tags from Chinook Salmon
in California’s Central Valley Escapement and Ocean Harvest in 2010. Fisheries Branch
Administrative Report 2012-02, California Department of Fish and Game.

Kostow, K. E. 2004. Differences in Juvenile Phenotypes and Survival between Hatchery Stocks and a
Natural Population Provide Evidence for Modified Selection Due to Captive Breeding. Canadian
Journal of Fisheries and Aquatic Sciences 61:577-589.

Kozfkay, C.C., M.R. Campbell, J.A. Heindel, D.J. Baker, P. Kline, M.S. Powell, and T. Flagg. 2008. A genetic
evaluation of relatedness for broodstock management of captive, endangered Snake River
sockeye salmon, Oncorhynchus nerka. Conservation Genetics 9:1421-1430.

Lindley, S.T., R.S. Schick, E. Mora, P.B. Adames, J.J. Anderson, S. Greene, C. Hanson, B.P. May, D.R.
McEwan, R.B. MacFarlane, C. Swanson, and J.G. Williams. 2007. Framework for Assessing
Viability of Threatened and Endangered Chinook Salmon and Steelhead in the Sacramento-San
Joaquin Basin. San Francisco Estuary and Watershed Science. Vol. 5, Iss. 1, Art. 4.
(https://swfsc.noaa.gov/publications/CR/2007/2007Lin.pdf ).

McEwan, D. 2001. Central Valley steelhead. Contributions to the biology of Central Valley salmonids.
California Department of Fish and Game Fish Bulletin 179(1):1-44.Morrow, J. E. 1980. The
Freshwater Fishes of Alaska. Alaska Northw. Pub. Co. Anchorage:248.

Mussen, T. D., D. Cocherell, J. B. Poletto, J. S. Reardon, Z. Hockett, A. Ercan, H. Bandeh, M. L. Kavvas, J. J.
Cech, Jr., and N. A. Fangue. 2014a. Unscreened Water-Diversion Pipes Pose an Entrainment Risk
to the Threatened Green Sturgeon, Acipenser Medirostris. PLoS ONE 9(1).

Mussen, T. D., O. Patton, D. Cocherell, A. Ercan, H. Bandeh, M. L. Kavvas, J. J. Cech, N. A. Fangue, and J.
Post. 2014b. Can Behavioral Fish-Guidance Devices Protect Juvenile Chinook Salmon

58



(Oncorhynchus tshawytscha) from Entrainment into Unscreened Water-Diversion Pipes?
Canadian Journal of Fisheries and Aquatic Sciences 71(8):1209-1219.

National Marine Fisheries Service (NMFS). 2014. Recovery Plan for the Evolutionarily Significant Units of
Sacramento River Winter-Run Chinook Salmon and Central Valley Spring-Run Chinook Salmon
and the Distinct Population Segment of California Central Valley Steelhead. California Central
Valley Area Office.

NMFS. 2016a. 5-Year Review: Summary and Evaluation of Central Valley Spring-Run Chinook Salmon Esu
(2016). U. S. Department of Commerce, 41 pp.

NMEFS. 2016b. 5-Year Review: Summary and Evaluation of the California Central Valley Steelhead Distinct
Population Segment. U.S. Department of Commerce, 43 pp.

NMFS. 2016c. California Central Valley Recovery Domain. 5-Year Review: Summary and Evaluation of
Central Valley Spring-run Chinook Salmon Evolutionarily Significant Unit.
http://www.westcoast.fisheries.noaa.gov/publications/status reviews/salmon steelhead/2016
/2016 cv-spring-run-chinook.pdf

NMFS. 2021 Southern Distinct Population Segment of North American Green Strugeon (Acipenser
medirostris). 5-Year Review: Summary and Evaluation.

NMFS and Washington Department of Fish and Wildlife (WDFW). 2018. Southern Resident Killer Whale
Priority Chinook Stocks Report. June 22, 2018. Publicly avialable at:
https://media.fisheries.noaa.gov/dam-
migration/srkw_priority chinook stocks conceptual model report  list 22june2018.pdf

Patrick, D. A., N. Boudreau, Z. Bozic, G. S. Carpenter, D. M. Langdon, S. R. LeMay, S. M. Martin, R. M.
Mourse, S. L. Prince, and K. M. Quinn. 2012. Effects of Climate Change on Late-Season Growth
and Survival of Native and Non-Native Species of Watermilfoil (Myriophyllum Spp.): Implications
for Invasive Potential and Ecosystem Change. Aquatic Botany 103:83-88.

PFMC (Pacific Fishery Management Council). 2014. Pacific Coast Salmon Fishery Management Plan
(http://www.pcouncil.org/wp-content/uploads/FMP_through A-18 Final.pdf).

Rogers, L. A, D. E. Schindler, P. J. Lisi, G. W. Holtgrieve, P. R. Leavitt, L. Bunting, B. P. Finney, D. T. Selbie,
G. Chen, |. Gregory-Eaves, M. J. Lisac, and P. B. Walsh. 2013. Centennial-Scale Fluctuations and
Regional Complexity Characterize Pacific Salmon Population Dynamics over the Past Five
Centuries. PNAS 110(5):1750-1755.

Root, S.T., Sutphin, Z. and Burgess, T., 2020. Green sturgeon (Acipenser medirostris) in the San Joaquin
River, California: new record. Research Note. California Fish and Wildlife, 106(4), pp.268-270.

Ruiz-Campos, G. and S. Gonzalez-Guzman. 1996. First Freshwater Record of Pacific Lamprey, Lamptera
Tridentata, from Baja California, Mexico. California Fish and Game 82:144-146.

San Joaquin River Restoration Program (SJRRP). 2010. Fisheries Management Plan: A Framework for
Adaptive Management in the San Joaquin River Restoration Program.

59


http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/2016/2016_cv-spring-run-chinook.pdf
http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/2016/2016_cv-spring-run-chinook.pdf
https://media.fisheries.noaa.gov/dam-migration/srkw_priority_chinook_stocks_conceptual_model_report___list_22june2018.pdf
https://media.fisheries.noaa.gov/dam-migration/srkw_priority_chinook_stocks_conceptual_model_report___list_22june2018.pdf

http://www.restoresjr.net/download/program-documents/program-docs
2010/FMP2010Nov.pdf

San Joaquin River Restoration Program (SJRRP). 2011a. Reintroduction Strategy for Spring-run Chinook
Salmon. February 2011. http://www.restoresjr.net/wp-content/uploads/Program_Docs/
ReintroductionStrategyFinal20110228.pdf

SJRRP. 2011b. Draft San Joaquin River Restoration Program Environmental Impact
Statement/Environmental Impact Report. Bureau of Reclamation and California Department of
Water Resources, editors.Polite, C. 2008. Life History Account for Osprey. California Wildlife
Habitat Relationships - California Department of Fish and Game and California Interagency
Wildlife Task Group.

SJRRP. 2022. Central Velley Steelhead Monitoring Plan for the San Joaquin River Restoration Area. 2021-
2022 Technical Report

Skinner, J. E. 1958. Some Observations Regarding the King Salmon Runs of the Central Valley. California
Department of Fish and Game, 14 pp.

Van Rheenen, N. T., Andrew W. Wood, Richard N. Palmer, Dennis P. Lettenmaier. 2004. Potential
Implications of Pcm Climate Change Scenarios for Sacramento-San Joaquin River Basin
Hydrology and Water Resources. Climatic Change 62(62):257-281.

Williams, T. H., B. C. Spence, D. A. Boughton, R. C. Johnson, L. Crozier, N. Mantua, M. O’Farrell, and S. T.
Lindley. 2016. Viability Assessment for Pacific Salmon and Steelhead Listed under the
Endangered Species Act: Southwest, Memorandum from Steve Lindley to WillStelle.

Williamson, K. S. and B. May. 2005. Homogenization of Fall-Run Chinook Salmon Gene Pools in the
Central Valley of California, USA. North American Journal of Fisheries Management 25(3):993-
1009.

Yoshiyama, R.M., E.R. Gerstung, F.W. Fisher, and P.B. Moyle. 1996. Historical and present distribution of
Chinook salmon in the Central Valley drainage of California. Pages 309 362 in D.C. Erman, ed.
Sierra Nevada Ecosystem Project: Final Report to Congress. Vol. lll. Assessments, commissioned
reports, and background information. Davis, CA.

60



	1 Purpose and Need
	1.1 Background
	1.2 History of the SJRRP Conservation Hatchery Facilities
	1.3 Purpose and Need Statement
	1.4 Action Area
	1.5  Public Involvement

	2 ALTERNATIVES
	2.1 Alternatives to be Analyzed
	2.1.1 Alternative 1: Do Not Issue the Permit, Do Not Approve the HGMP (No Action Alternative)
	2.1.2 Alternative 2: Issue the Section 10(a)(1)(A) Permit with Conditions and Approve the HGMP (Proposed Action/Preferred Alternative)
	2.1.2.1 Artificial Propagation Activities
	2.1.2.2 Research, Monitoring, and Evaluation


	2.2 Alternatives Considered and Eliminated from Further Consideration
	2.2.1 Eliminate Hatchery Production/Improve Habitat and Fish Passage
	2.2.2 Reduce Hatchery Production


	3 Affected Environment
	3.1 Water Resources
	3.1.1 Water Quality

	3.2 Biological Resources
	3.2.1 Salmon and Steelhead
	3.2.1.1 Central Valley spring-run Chinook salmon
	3.2.1.2 California Central Valley steelhead
	3.2.1.3 CV Late-fall and fall-run Chinook salmon ESU

	3.2.2 Other Fish Species
	3.2.2.1 Southern Distinct Population Segment of North American Green Sturgeon
	3.2.2.2 Pacific Lamprey

	3.2.3 Fish Eating Species

	3.3 Socioeconomics
	3.4 Commercial and Recreational Fisheries
	3.4.1 Ocean Harvest
	3.4.2 Freshwater (Inland) Harvest


	4 ENVIRONMENTAL CONSEQUENCES
	4.1 Effects from Alternative 1 (No Action Alternative)
	4.1.1 Water Resources
	4.1.1.1 Water Quality

	4.1.2 Biological Resources
	4.1.2.1 Salmon and Steelhead
	4.1.2.2 Other Fish Species
	4.1.2.3 Fish Eating Species

	4.1.3 Socioeconomics
	4.1.4 Commercial and Recreational Fisheries
	4.1.4.1 Ocean Harvest
	4.1.4.2 Freshwater (Inland) Harvest


	4.2 Effects from Alternative 2 (Proposed Action)
	4.2.1 Water Resources
	4.2.1.1 Water Quality

	4.2.2 Biological Resources
	4.2.2.1 Salmon and Steelhead
	4.2.2.2 Other Fish Species
	4.2.2.3 Fish Eating Species

	4.2.3 Socioeconomics
	4.2.4 Commercial and Recreational Fisheries
	4.2.4.1 Ocean Harvest
	4.2.4.2 Freshwater (Inland) Harvest



	5 CUMULATIVE EFFECTS
	5.1 Introduction
	5.2 Habitat Restoration
	5.2.1 San Joaquin River Restoration Program
	5.2.2 Additional Projects or Activities

	5.3 Geographic and Temporal Scales
	5.4 Climate Change
	5.5 Cumulative Effects by Resource
	5.5.1 Water Resources
	5.5.2 Biological Resources
	5.5.2.1 Salmon and Steelhead
	5.5.2.2 Other Fish Species
	5.5.2.3 Fish-Eating Species

	5.5.3 Socioeconomics
	5.5.4 Commercial and Recreational Fisheries
	5.5.4.1 Ocean Fisheries
	5.5.4.2 Inland (Freshwater) Fisheries



	6 PERSONS AND AGENCIES CONSULTED
	7 REFERENCES CITED

