Agenda Item G.1
Situation Summary
September 2009

FISHERY MANAGEMENT PLAN AMENDMENT 16 - ANNUAL CATCH LIMITS
AND ACCOUNTABILITY MEASURES

The reauthorization of the Magnuson-Stevens Act (MSA) in 2006 established new requirements
to end and prevent overfishing through the use of annual catch limits (ACLs) and accountability
measures (AMs). The reauthorization also contained new requirements for the Scientific and
Statistical Committee (SSC) to recommend acceptable biological catch (ABC) levels to the
Council that account for scientific uncertainty. Federal fishery management plans (FMPs) must
establish mechanisms for ACLs and AMs by 2010 for stocks subject to overfishing and by 2011
for all others, with the exception of stocks managed under an international agreement or stocks
with a life cycle of approximately one year. On January 16, 2009, National Marine Fisheries
Service published amended guidelines for National Standard 1 (NS-1) to provide guidance on
how to comply with new provisions of the MSA (Agenda Item G.1.a, Attachment 1).

At its March 2009 meeting, the Council identified several issues to be considered in the
amendment process including: stock exceptions, updated conservation objectives, stock
classification, status determination criteria, scientific and management uncertainty,
accountability measures, how to account for state/tribal fisheries, and de minimis fishery
provisions. The Council also adopted the following tentative schedule for completing the
Salmon FMP amendment in time for the 2011 management season.

Stage Date
NS-1 Guidelines Final Rule January 2009
Council initiates FMP amendment, and provides initial guidance on scoping March 2009
iSSues.
Council Appoints ad-hoc salmon plan amendment committee June 2009
Formal scoping of issues, initial development of alternatives, and September 2009
determination of NEPA analysis (EIS or EA)
Adopt alternatives for public review, including preliminary preferred April 2010
alternatives, if possible
Final Council action September 2010
Secretarial approval January 2011
Changes in existing fishing regulations May 1, 2011

The ad hoc salmon amendment committee (SAC) met August 4-5 to further scope amendment
issues and begin the process of developing alternatives for issues already identified (Agenda
Item G.1.b, SAC Report).

Council Task:

1. Complete the scoping process by identifying all issues to be addressed in Salmon FMP
Amendment 16.

2. Provide guidance on the range of alternatives to be considered for issues identified.

3. Discuss the schedule for amending the Salmon FMP.




Reference Materials:

1 Agenda Item G.1.a, Attachment 1: National Standard 1 Guidelines
2. Agenda Item G.1.b, SAC Report: Report of the Salmon Amendment Committee — Overview
of Scoping Considerations for Salmon Fishery Management Plan Amendment 16.

Agenda Order:

a.  Agenda Item Overview Chuck Tracy
b.  Reports and Comments of Management Entities and Advisory Bodies
c.  Public Comment
d.  Council Action: Complete Scoping of Issues and Provide Guidance
on Preliminary Alternatives
PFMC
08/26/09
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Agenda Item G.1.a
Attachment 1
September 2009

§ 600.310 National Standard 1—Optimum Yield.

(a) Sandard 1. Conservation and management measures shall prevent overfishing while achieving, on a continuing basis, the optimum yield (OY)
from each fishery for the U.S. fishing industry.

(b) General.

(1) The guidelines set forth in this section describe fishery management approaches to meet the objectives of National Standard 1 (NS1), and
include guidance on:

(1) Specifying maximum sustainable yield (MSY) and OY;

(ii) Specifying status determination criteria (SDC) so that overfishing and overfished determinations can be made for stocks and
stock complexes that are part of a fishery;

(iii) Preventing overfishing and achieving OY, incorporation of scientific and management uncertainty in control rules, and
adaptive management using annual catch limits (ACL) and measures to ensure accountability (AM); and

(iv) Rebuilding stocks and stock complexes.
(2) Overview of Magnuson-Sevens Act concepts and provisions related to NSL

(i) MSY. The Magnuson-Stevens Act establishes MSY as the basis for fishery management and requires that: The fishing mortality
rate does not jeopardize the capacity of a stock or stock complex to produce MSY; the abundance of an overfished stock or
stock complex be rebuilt to a level that is capable of producing MSY; and OY not exceed MSY.

(ii) OY. The determination of OY is a decisional mechanism for resolving the Magnuson-Stevens Act’s conservation and
management objectives, achieving a fishery management plan’s (FMP) objectives, and balancing the various interests that
comprise the greatest overall benefits to the Nation. OY is based on MSY as reduced under paragraphs (e)(3)(iii) and (iv) of
this section. The most important limitation on the specification of OY is that the choice of OY and the conservation and
management measures proposed to achieve it must prevent overfishing.

(iii) ACLs and AMs. Any FMP which is prepared by any Council shall establish a mechanism for specifying ACLs in the FMP
(including a multiyear plan), implementing regulations, or annual specifications, at a level such that overfishing does not
occur in the fishery, including measures to ensure accountability (Magnuson-Stevens Act section 303(a)(15)). Subject to
certain exceptions and circumstances described in paragraph (h) of this section, this requirement takes effect in fishing year
2010, for fisheries determined subject to overfishing, and in fishing year 2011, for all other fisheries (Magnuson-Stevens Act
section 303 note). ‘‘Council”’ includes the Regional Fishery Management Councils and the Secretary of Commerce, as
appropriate (see § 600.305(c)(11)).

(iv) Reference points. SDC, MSY, acceptable biological catch (ABC), and ACL, which are described further in paragraphs (e) and
(f) of this section, are collectively referred to as ‘‘reference points.”’

(v) Scientific advice. The Magnuson-Stevens Act has requirements regarding scientific and statistical committees (SSC) of the
Regional Fishery Management Councils, including but not limited to, the following provisions:

(A) Each Regional Fishery Management Council shall establish an SSC as described in section 302(g)(1)(A) of the
Magnuson-Stevens Act.

(B) Each SSC shall provide its Regional Fishery Management Council recommendations for ABC as well as other
scientific advice, as described in Magnuson-Stevens Act section 302(g)(1)(B).

(C) The Secretary and each Regional Fishery Management Council may establish a peer review process for that Council
for scientific information used to advise the Council about the conservation and management of a fishery (see
Magnuson-Stevens Act section 302(g)(1)(E)). If a peer review process is established, it should investigate the
technical merits of stock assessments and other scientific information used by the SSC or agency or international
scientists, as appropriate. For Regional Fishery Management Councils, the peer review process is not a substitute
for the SSC and should work in conjunction with the SSC. For the Secretary, which does not have an SSC, the peer
review process should provide the scientific information necessary.

(D) Each Council shall develop ACLs for each of its managed fisheries that may not exceed the “fishing level
recommendations’’ of its SSC or peer review process (Magnuson-Stevens Act section 302(h)(6)). The SSC
recommendation that is the most relevant to ACLs is ABC, as both ACL and ABC are levels of annual catch.

(3) Approach for setting limits and accountability measures, including targets, for consistency with NSL. In general, when specifying limits
and accountability measures intended to avoid overfishing and achieve sustainable fisheries, Councils must take an approach that
considers uncertainty in scientific information and management control of the fishery. These guidelines describe how to address
uncertainty such that there is a low risk that limits are exceeded as described in paragraphs (f)(4) and (f)(6) of this section.

(c) Summary of items to include in FMPs related to NSL. This section provides a summary of items that Councils must include in their FMPs and FMP
amendments in order to address ACL, AM, and other aspects of the NS1 guidelines. As described in further detail in paragraph (d) of this section,
Councils may review their FMPs to decide if all stocks are *‘in the fishery’” or whether some fit the category of ‘‘ecosystem component
species.”” Councils must also describe fisheries data for the stocks, stock complexes, and ecosystem component species in their FMPs, or
associated public documents such as Stock Assessment and Fishery Evaluation (SAFE) Reports. For all stocks and stock complexes that are “‘in
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the fishery’’ (see paragraph (d)(2) of this section), the Councils must evaluate and describe the following items in their FMPs and amend the
FMPs, if necessary, to align their management objectives to end or prevent overfishing:

(1) MSY and SDC (see paragraphs (e)(1) and (2) of this section).
(2) OY at the stock, stock complex, or fishery level and provide the OY specification analysis (see paragraph (e)(3) of this section).
(3) ABC control rule (see paragraph (f)(4) of this section).

(4) Mechanisms for specifying ACLs and possible sector-specific ACLs in relationship to the ABC (see paragraphs (f)(5) and (h) of this
section).

(5) AMs (see paragraphs (g) and (h)(1) of this section).

(6) Stocks and stock complexes that have statutory exceptions from ACLs (see paragraph (h)(2) of this section) or which fall under limited
circumstances which require different approaches to meet the ACL requirements (see paragraph (h)(3) of this section).

(d) Classifying stocksin an FMP

(1) Introduction. Magnuson-Stevens Act section 303(a)(2) requires that an FMP contain, among other things, a description of the species of
fish involved in the fishery. The relevant Council determines which specific target stocks and/or non-target stocks to include in a
fishery. This section provides that a Council may, but is not required to, use an ‘‘ecosystem component (EC)’’ species classification.
As a default, all stocks in an FMP are considered to be ‘‘in the fishery,”” unless they are identified as EC species (see § 600.310(d)(5))
through an FMP amendment process.

(2) Stocksin a fishery. Stocks in a fishery may be grouped into stock complexes, as appropriate. Requirements for reference points and
management measures for these stocks are described throughout these guidelines.

(3) ““Target stocks’’ are stocks that fishers seek to catch for sale or personal use, including ‘‘economic discards’’ as defined under
Magnuson-Stevens Act section 3(9).

(4) ““Non-target species’’ and ‘‘non-target stocks’’ are fish caught incidentally during the pursuit of target stocks in a fishery, including
“‘regulatory discards’’ as defined under Magnuson-Stevens Act section 3(38). They may or may not be retained for sale or personal
use. Non-target species may be included in a fishery and, if so, they should be identified at the stock level. Some non-target species
may be identified in an FMP as ecosystem component (EC) species or stocks.

(5) Ecosystem component (EC) species.
(1) To be considered for possible classification as an EC species, the species should:
(A) Be a non-target species or non-target stock;
(B) Not be determined to be subject to overfishing, approaching overfished, or overfished;

(C) Not be likely to become subject to overfishing or overfished, according to the best available information, in the
absence of conservation and management measures; and

(D) Not generally be retained for sale or personal use.

(i1) Occasional retention of the species would not, in and of itself, preclude consideration of the species under the EC classification.
In addition to the general factors noted in paragraphs (d)(5)(1)(A)—(D) of this section, it is important to consider whether use
of the EC species classification in a given instance is consistent with MSA conservation and management requirements.

(iii) EC species may be identified at the species or stock level, and may be grouped into complexes. EC species may, but are not
required to, be included in an FMP or FMP amendment for any of the following reasons: For data collection purposes; for
ecosystem considerations related to specification of OY for the associated fishery; as considerations in the development of
conservation and management measures for the associated fishery; and/or to address other ecosystem issues. While EC
species are not considered to be ““in the fishery,”” a Council should consider measures for the fishery to minimize bycatch
and bycatch mortality of EC species consistent with National Standard 9, and to protect their associated role in the
ecosystem. EC species do not require specification of reference points but should be monitored to the extent that any new
pertinent scientific information becomes available (e.g., catch trends, vulnerability, etc.) to determine changes in their status
or their vulnerability to the fishery. If necessary, they should be reclassified as “‘in the fishery.”’

(6) Reclassification. A Council should monitor the catch resulting from a fishery on a regular basis to determine if the stocks and species are
appropriately classified in the FMP. If the criteria previously used to classify a stock or species is no longer valid, the Council should
reclassify it through an FMP amendment, which documents rationale for the decision.

(7) Stocks or speciesidentified in more than one FMP. If a stock is identified in more than one fishery, Councils should choose which FMP
will be the primary FMP in which management objectives, SDC, the stock’s overall ACL and other reference points for the stock are
established. Conservation and management measures in other FMPs in which the stock is identified as part of a fishery should be
consistent with the primary FMP’s management objectives for the stock.

(8) Stock complex. ““Stock complex’” means a group of stocks that are sufficiently similar in geographic distribution, life history, and
vulnerabilities to the fishery such that the impact of management actions on the stocks is similar. At the time a stock complex is
established, the FMP should provide a full and explicit description of the proportional composition of each stock in the stock complex,
to the extent possible. Stocks may be grouped into complexes for various reasons, including where stocks in a multispecies fishery
cannot be targeted independent of one another and MSY can not be defined on a stock-by-stock basis (See paragraph (e)(1)(iii) of this
section); where there is insufficient data to measure their status relative to SDC; or when it is not feasible for fishermen to distinguish
individual stocks among their catch. The vulnerability of stocks to the fishery should be evaluated when determining if a particular
stock complex should be established or reorganized, or if a particular stock should be included in a complex. Stock complexes may be
comprised of: one or more indicator stocks, each of which has SDC and ACLs, and several other stocks; several stocks without an
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indicator stock, with SDC and an ACL for the complex as a whole; or one of more indicator stocks, each of which has SDC and
management objectives, with an ACL for the complex as a whole (this situation might be applicable to some salmon species).

(9) Indicator stocks. An indicator stock is a stock with measurable SDC that can be used to help manage and evaluate more poorly known
stocks that are in a stock complex. If an indicator stock is used to evaluate the status of a complex, it should be representative of the
typical status of each stock within the complex, due to similarity in vulnerability. If the stocks within a stock complex have a wide
range of vulnerability, they should be reorganized into different stock complexes that have similar vulnerabilities; otherwise the
indicator stock should be chosen to represent the more vulnerable stocks within the complex. In instances where an indicator stock is
less vulnerable than other members of the complex, management measures need to be more conservative so that the more vulnerable
members of the complex are not at risk from the fishery. More than one indicator stock can be selected to provide more information
about the status of the complex. When indicator stock(s) are used, periodic re-evaluation of available quantitative or qualitative
information (e.g., catch trends, changes in vulnerability, fish health indices, etc.) is needed to determine whether a stock is subject to
overfishing, or is approaching (or in) an overfished condition.

(10) Vulnerability. A stock’s vulnerability is a combination of its productivity, which depends upon its life history characteristics, and its
susceptibility to the fishery. Productivity refers to the capacity of the stock to produce MSY and to recover if the population is depleted,
and susceptibility is the potential for the stock to be impacted by the fishery, which includes direct captures, as well as indirect impacts
to the fishery (e.g., loss of habitat quality). Councils in consultation with their SSC, should analyze the vulnerability of stocks in stock
complexes where possible.

(e) Features of MSY, SDC, and OY.

(1) MSY. Each FMP must include an estimate of MSY for the stocks and stock complexes in the fishery, as described in paragraph (d)(2) of
this section).

(i) Definitions.
(A) MSY is the largest long-term average catch or yield that can be taken from a stock or stock complex under prevailing

ecological, environmental conditions and fishery technological characteristics (e.g., gear selectivity), and the
distribution of catch among fleets.

(B) MSY fishing mortality rate (Fmsy) is the fishing mortality rate that, if applied over the long term, would result in
MSY.

(C) MSY stock size (Bmsy) means the long-term average size of the stock or stock complex, measured in terms of
spawning biomass or other appropriate measure of the stock’s reproductive potential that would be achieved by
fishing at Fmsy.

(i) MSY for stocks. MSY should be estimated for each stock based on the best scientific information available (see § 600.315).

(iii) MSY for stock complexes. MSY should be estimated on a stock-by-stock basis whenever possible. However, where MSY
cannot be estimated for each stock in a stock complex, then MSY may be estimated for one or more indicator stocks for the
complex or for the complex as a whole. When indicator stocks are used, the stock complex’s MSY could be listed as
“‘unknown,”” while noting that the complex is managed on the basis of one or more indicator stocks that do have known
stock-specific MSY's, or suitable proxies, as described in paragraph (e)(1)(iv) of this section. When indicator stocks are not
used, MSY, or a suitable proxy, should be calculated for the stock complex as a whole.

(iv) Specifying MSY. Because MSY is a long-term average, it need not be estimated annually, but it must be based on the best
scientific information available (see § 600.315), and should be re-estimated as required by changes in long-term
environmental or ecological conditions, fishery technological characteristics, or new scientific information. When data are
insufficient to estimate MSY directly, Councils should adopt other measures of reproductive potential, based on the best
scientific information available, that can serve as reasonable proxies for MSY, Fmsy, and Bmsy, to the extent possible. The
MSY for a stock is influenced by its interactions with other stocks in its ecosystem and these interactions may shift as
multiple stocks in an ecosystem are fished. These ecological conditions should be taken into account, to the extent possible,
when specifying MSY. Ecological conditions not directly accounted for in the specification of MSY can be among the
ecological factors considered when setting OY below MSY. As MSY values are estimates or are based on proxies, they will
have some level of uncertainty associated with them. The degree of uncertainty in the estimates should be identified, when
possible, through the stock assessment process and peer review (see § 600.335), and should be taken into account when
specifying the ABC Control rule. Where this uncertainty cannot be directly calculated, such as when proxies are used, then a
proxy for the uncertainty itself should be established based on the best scientific information, including comparison to other
stocks.

(2) Status determination criteria

(i) Definitions.

(A) Status determination criteria (SDC) mean the quantifiable factors, MFMT, OFL, and MSST, or their proxies, that are
used to determine if overfishing has occurred, or if the stock or stock complex is overfished. Magnuson-Stevens
Act (section 3(34)) defines both “‘overfishing”” and ‘‘overfished’’ to mean a rate or level of fishing mortality that
jeopardizes the capacity of a fishery to produce the MSY on a continuing basis. To avoid confusion, this section
clarifies that ‘‘overfished’’ relates to biomass of a stock or stock complex, and ‘‘overfishing’’ pertains to a rate or
level of removal of fish from a stock or stock complex.

(B) Overfishing (to overfish) occurs whenever a stock or stock complex is subjected to a level of fishing mortality or
annual total catch that jeopardizes the capacity of a stock or stock complex to produce MSY on a continuing basis.

(C) Maximum fishing mortality threshold (MFMT) means the level of fishing mortality (F), on an annual basis, above
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which overfishing is occurring. The MFMT or reasonable proxy may be expressed either as a single number (a
fishing mortality rate or F value), or as a function of spawning biomass or other measure of reproductive potential.

(D) Overfishing limit (OFL) means the annual amount of catch that corresponds to the estimate of MFMT applied to a
stock or stock complex’s abundance and is expressed in terms of numbers or weight of fish. The OFL is an estimate
of the catch level above which overfishing is occurring.

(E) Overfished. A stock or stock complex is considered ‘‘overfished’” when its biomass has declined below a level that
jeopardizes the capacity of the stock or stock complex to produce MSY on a continuing basis.

(F) Minimum stock size threshold (MSST) means the level of biomass below which the stock or stock complex is
considered to be overfished.

(G) Approaching an overfished condition. A stock or stock complex is approaching an overfished condition when it is
projected that there is more than a 50 percent chance that the biomass of the stock or stock complex will decline
below the MSST within two years.

(i1) Specification of SDC and overfishing and overfished determinations. SDC must be expressed in a way that enables the Council
to monitor each stock or stock complex in the FMP, and determine annually, if possible, whether overfishing is occurring and
whether the stock or stock complex is overfished. In specifying SDC, a Council must provide an analysis of how the SDC
were chosen and how they relate to reproductive potential. Each FMP must specify, to the extent possible, objective and
measurable SDC as follows (see paragraphs (¢)(2)(i1)(A) and (B) of this section):

(A) SDC to determine overfishing status. Each FMP must describe which of the following two methods will be used for
each stock or stock complex to determine an overfishing status.

(1) Fishing mortality rate exceeds MFMT. Exceeding the MFMT for a period of 1 year or more constitutes
overfishing. The MFMT or reasonable proxy may be expressed either as a single number (a fishing
mortality rate or F value), or as a function of spawning biomass or other measure of reproductive
potential.

(2) Catch exceeds the OFL. Should the annual catch exceed the annual OFL for 1 year or more, the stock or
stock complex is considered subject to overfishing.

(B) SDC to determine overfished status. The MSST or reasonable proxy must be expressed in terms of spawning biomass
or other measure of reproductive potential. To the extent possible, the MSST should equal whichever of the
following is greater: One-half the MSY stock size, or the minimum stock size at which rebuilding to the MSY level
would be expected to occur within 10 years, if the stock or stock complex were exploited at the MFMT specified
under paragraph (e)(2)(ii)(A)(1) of this section. Should the estimated size of the stock or stock complex in a given
year fall below this threshold, the stock or stock complex is considered overfished.

(iii) Relationship of SDC to environmental change. Some short-term environmental changes can alter the size of a stock or stock
complex without affecting its long-term reproductive potential. Long-term environmental changes affect both the short-term
size of the stock or stock complex and the long-term reproductive potential of the stock or stock complex.

(A) If environmental changes cause a stock or stock complex to fall below its MSST without affecting its long-term
reproductive potential, fishing mortality must be constrained sufficiently to allow rebuilding within an acceptable
time frame (also see paragraph (j)(3)(ii) of this section). SDC should not be respecified.

(B) If environmental changes affect the long-term reproductive potential of the stock or stock complex, one or more
components of the SDC must be respecified. Once SDC have been respecified, fishing mortality may or may not
have to be reduced, depending on the status of the stock or stock complex with respect to the new criteria.

(C) If manmade environmental changes are partially responsible for a stock or stock complex being in an overfished
condition, in addition to controlling fishing mortality, Councils should recommend restoration of habitat and other
ameliorative programs, to the extent possible (see also the guidelines issued pursuant to section 305(b) of the
Magnuson-Stevens Act for Council actions concerning essential fish habitat).

(iv) Secretarial approval of SDC. Secretarial approval or disapproval of proposed SDC will be based on consideration of whether
the proposal:
(A) Has sufficient scientific merit;
(B) Contains the elements described in paragraph (e)(2)(ii) of this section;
(C) Provides a basis for objective measurement of the status of the stock or stock complex against the criteria; and
(D) is operationally feasible.
(3) Optimumyield
(i) Definitions
(A) Optimumyield (OY). Magnuson-Stevens Act section (3)(33) defines ‘‘optimum,”” with respect to the yield from a
fishery, as the amount of fish that will provide the greatest overall benefit to the Nation, particularly with respect to
food production and recreational opportunities and taking into account the protection of marine ecosystems; that is
prescribed on the basis of the MSY from the fishery, as reduced by any relevant economic, social, or ecological

factor; and, in the case of an overfished fishery, that provides for rebuilding to a level consistent with producing the
MSY in such fishery. OY may be established at the stock or stock complex level, or at the fishery level.

(B) In NS1, use of the phrase ‘‘achieving, on a continuing basis, the optimum yield from each fishery’” means producing,
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from each stock, stock complex, or fishery: a long-term series of catches such that the average catch is equal to the
OY, overfishing is prevented, the long term average biomass is near or above Bmsy, and overfished stocks and
stock complexes are rebuilt consistent with timing and other requirements of section 304(e)(4) of the Magnuson-
Stevens Act and paragraph (j) of this section.

(ii) General. QY is a long-term average amount of desired yield from a stock, stock complex, or fishery. An FMP must contain
conservation and management measures, including ACLs and AMs, to achieve OY on a continuing basis, and provisions for
information collection that are designed to determine the degree to which OY is achieved. These measures should allow for
practical and effective implementation and enforcement of the management regime. The Secretary has an obligation to
implement and enforce the FMP. If management measures prove unenforceable—or too restrictive, or not rigorous enough to
prevent overfishing while achieving OY—they should be modified; an alternative is to reexamine the adequacy of the OY
specification. Exceeding OY does not necessarily constitute overfishing. However, even if no overfishing resulted from
exceeding OY, continual harvest at a level above OY would violate NS1, because OY was not achieved on a continuing
basis. An FMP must contain an assessment and specification of OY, including a summary of information utilized in making
such specification, consistent with requirements of section 303(a)(3) of the Magnuson-Stevens Act. A Council must identify
those economic, social, and ecological factors relevant to management of a particular stock, stock complex, or fishery, and
then evaluate them to determine the OY. The choice of a particular OY must be carefully documented to show that the OY
selected will produce the greatest benefit to the Nation and prevent overfishing.

(iii) Determining the greatest benefit to the Nation. In determining the greatest benefit to the Nation, the values that should be
weighed and receive serious attention when considering the economic, social, or ecological factors used in reducing MSY to
obtain OY are:

(A) The benefits of food production are derived from providing seafood to consumers; maintaining an economically
viable fishery together with its attendant contributions to the national, regional, and local economies; and utilizing
the capacity of the Nation’s fishery resources to meet nutritional needs.

(B) The benefits of recreational opportunities reflect the quality of both the recreational fishing experience and non-
consumptive fishery uses such as ecotourism, fish watching, and recreational diving. Benefits also include the
contribution of recreational fishing to the national, regional, and local economies and food supplies.

(C) The benefits of protection afforded to marine ecosystems are those resulting from maintaining viable populations
(including those of unexploited species), maintaining adequate forage for all components of the ecosystem,
maintaining evolutionary and ecological processes (e.g., disturbance regimes, hydrological processes, nutrient
cycles), maintaining the evolutionary potential of species and ecosystems, and accommodating human use.

(iv) Factorsto consider in OY specification. Because fisheries have limited capacities, any attempt to maximize the measures of
benefits described in paragraph (e)(3)(iii) of this section will inevitably encounter practical constraints. OY cannot exceed
MSY in any circumstance, and must take into account the need to prevent overfishing and rebuild overfished stocks and stock
complexes. QY is prescribed on the basis of MSY as reduced by social, economic, and ecological factors. To the extent
possible, the relevant social, economic, and ecological factors used to establish OY for a stock, stock complex, or fishery
should be quantified and reviewed in historical, short-term, and long-term contexts. Even where quantification of social,
economic, and ecological factors is not possible, the FMP still must address them in its OY specification. The following is a
non-exhaustive list of potential considerations for each factor. An FMP must address each factor but not necessarily each
example.

(A) Social factors. Examples are enjoyment gained from recreational fishing, avoidance of gear conflicts and resulting
disputes, preservation of a way of life for fishermen and their families, and dependence of local communities on a
fishery (e.g., involvement in fisheries and ability to adapt to change). Consideration may be given to fishery-related
indicators (e.g., number of fishery permits, number of commercial fishing vessels, number of party and charter
trips, landings, ex-vessel revenues etc.) and non-fishery related indicators (e.g., unemployment rates, percent of
population below the poverty level, population density, etc.). Other factors that may be considered include the
effects that past harvest levels have had on fishing communities, the cultural place of subsistence fishing,
obligations under Indian treaties, proportions of affected minority and low-income groups, and worldwide
nutritional needs.

(B) Economic factors. Examples are prudent consideration of the risk of overharvesting when a stock’s size or
reproductive potential is uncertain (see § 600.335(c)(2)(i)), satisfaction of consumer and recreational needs, and
encouragement of domestic and export markets for U.S. harvested fish. Other factors that may be considered
include: The value of fisheries, the level of capitalization, the decrease in cost per unit of catch afforded by an
increase in stock size, the attendant increase in catch per unit of effort, alternate employment opportunities, and
economic contribution to fishing communities, coastal areas, affected states, and the nation.

(C) Ecological factors. Examples include impacts on ecosystem component species, forage fish stocks, other fisheries,
predator-prey or competitive interactions, marine mammals, threatened or endangered species, and birds. Species
interactions that have not been explicitly taken into account when calculating MSY should be considered as
relevant factors for setting OY below MSY. In addition, consideration should be given to managing forage stocks
for higher biomass than Bmsy to enhance and protect the marine ecosystem. Also important are ecological or
environmental conditions that stress marine organisms, such as natural and manmade changes in wetlands or
nursery grounds, and effects of pollutants on habitat and stocks.

(v) Specification of QY. The specification of OY must be consistent with paragraphs (e)(3)(i)—(iv) of this section. If the estimates of
MFMT and current biomass are known with a high level of certainty and management controls can accurately limit catch
then OY could be set very close to MSY, assuming no other reductions are necessary for social, economic, or ecological
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factors. To the degree that such MSY estimates and management controls are lacking or unavailable, OY should be set
farther from MSY. If management measures cannot adequately control fishing mortality so that the specified OY can be
achieved without overfishing, the Council should reevaluate the management measures and specification of OY so that the
dual requirements of NS1 (preventing overfishing while achieving, on a continuing basis, OY) are met.

(A) The amount of fish that constitutes the OY should be expressed in terms of numbers or weight of fish.
(B) Either a range or a single value may be specified for OY.

(C) All catch must be counted against OY, including that resulting from bycatch, scientific research, and all fishing
activities.

(D) The OY specification should be translatable into an annual numerical estimate for the purposes of establishing any
total allowable level of foreign fishing (TALFF) and analyzing impacts of the management regime.

(E) The determination of OY is based on MSY, directly or through proxy. However, even where sufficient scientific data
as to the biological characteristics of the stock do not exist, or where the period of exploitation or investigation has
not been long enough for adequate understanding of stock dynamics, or where frequent large-scale fluctuations in
stock size diminish the meaningfulness of the MSY concept, OY must still be established based on the best
scientific information available.

(F) An OY established at a fishery level may not exceed the sum of the MSY values for each of the stocks or stock
complexes within the fishery.

(G) There should be a mechanism in the FMP for periodic reassessment of the OY specification, so that it is responsive to
changing circumstances in the fishery.

(H) Part of the OY may be held as a reserve to allow for factors such as uncertainties in estimates of stock size and
domestic annual harvest (DAH). If an OY reserve is established, an adequate mechanism should be included in the
FMP to permit timely release of the reserve to domestic or foreign fishermen, if necessary.

(vi) QY and foreign fishing. Section 201(d) of the Magnuson-Stevens Act provides that fishing by foreign nations is limited to that
portion of the OY that will not be harvested by vessels of the United States. The FMP must include an assessment to address
the following, as required by section 303(a)(4) of the Magnuson-Stevens Act:

(A) DAH. Councils and/or the Secretary must consider the capacity of, and the extent to which, U.S. vessels will harvest
the OY on an annual basis. Estimating the amount that U.S. fishing vessels will actually harvest is required to
determine the surplus.

(B) Domestic annual processing (DAP). Each FMP must assess the capacity of U.S. processors. It must also assess the
amount of DAP, which is the sum of two estimates: The estimated amount of U.S. harvest that domestic processors
will process, which may be based on historical performance or on surveys of the expressed intention of
manufacturers to process, supported by evidence of contracts, plant expansion, or other relevant information; and
the estimated amount of fish that will be harvested by domestic vessels, but not processed (e.9., marketed as fresh
whole fish, used for private consumption, or used for bait).

(C) Joint venture processing (JVP). When DAH exceeds DAP, the surplus is available for JVP.

(f) Acceptable biological catch, annual catch limits, and annual catch targets. The following features (see paragraphs (f)(1) through (f)(5) of this
section) of acceptable biological catch and annual catch limits apply to stocks and stock complexes in the fishery (see paragraph (d)(2) of this
section).

(1) Introduction. A control rule is a policy for establishing a limit or target fishing level that is based on the best available scientific
information and is established by fishery managers in consultation with fisheries scientists. Control rules should be designed so that
management actions become more conservative as biomass estimates, or other proxies, for a stock or stock complex decline and as
science and management uncertainty increases. Examples of scientific uncertainty include uncertainty in the estimates of MFMT and
biomass. Management uncertainty may include late catch reporting, misreporting, and underreporting of catches and is affected by a
fishery’s ability to control actual catch. For example, a fishery that has inseason catch data available and inseason closure authority has
better management control and precision than a fishery that does not have these features.

(2) Definitions.

(i) Catch is the total quantity of fish, measured in weight or numbers of fish, taken in commercial, recreational, subsistence, tribal,
and other fisheries. Catch includes fish that are retained for any purpose, as well as mortality of fish that are discarded.

(i) Acceptable biological catch (ABC) is a level of a stock or stock complex’s annual catch that accounts for the scientific
uncertainty in the estimate of OFL and any other scientific uncertainty (see paragraph (f)(3) of this section), and should be
specified based on the ABC control rule.

(iii) ABC control rule means a specified approach to setting the ABC for a stock or stock complex as a function of the scientific
uncertainty in the estimate of OFL and any other scientific uncertainty (see paragraph (f)(4) of this section).

(iv) Annual catch limit (ACL) is the level of annual catch of a stock or stock complex that serves as the basis for invoking AMs.
ACL cannot exceed the ABC, but may be divided into sector-ACLs (see paragraph (f)(5) of this section).

(v) Annual catch target (ACT) is an amount of annual catch of a stock or stock complex that is the management target of the
fishery, and accounts for management uncertainty in controlling the actual catch at or below the ACL. ACTs are
recommended in the system of accountability measures so that ACL is not exceeded.

(vi) ACT control rule means a specified approach to setting the ACT for a stock or stock complex such that the risk of exceeding
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the ACL due to management uncertainty is at an acceptably low level.

(3) Specification of ABC. ABC may not exceed OFL (see paragraph (e)(2)(i)(D) of this section). Councils should develop a process for
receiving scientific information and advice used to establish ABC. This process should: Identify the body that will apply the ABC
control rule (i.e. , calculates the ABC), and identify the review process that will evaluate the resulting ABC. The SSC must recommend
the ABC to the Council. An SSC may recommend an ABC that differs from the result of the ABC control rule calculation, based on
factors such as data uncertainty, recruitment variability, declining trends in population variables, and other factors, but must explain
why. For Secretarial FMPs or FMP amendments, agency scientists or a peer review process would provide the scientific advice to
establish ABC. For internationally-assessed stocks, an ABC as defined in these guidelines is not required if they meet the international
exception (See paragraph (h)(2)(ii)). While the ABC is allowed to equal OFL, NMFS expects that in most cases ABC will be reduced
from OFL to reduce the probability that overfishing might occur in a year. Also, see paragraph (f)(5) of this section for cases where a
Council recommends that ACL is equal to ABC, and ABC is equal to OFL.

(i) Expression of ABC. ABC should be expressed in terms of catch, but may be expressed in terms of landings as long as estimates
of bycatch and any other fishing mortality not accounted for in the landings are incorporated into the determination of ABC.

(i1) ABC for overfished stocks. For overfished stocks and stock complexes, a rebuilding ABC must be set to reflect the annual catch
that is consistent with the schedule of fishing mortality rates in the rebuilding plan.

(4) ABC control rule. For stocks and stock complexes required to have an ABC, each Council must establish an ABC control rule based on
scientific advice from its SSC. The determination of ABC should be based, when possible, on the probability that an actual catch equal
to the stock’s ABC would result in overfishing. This probability that overfishing will occur cannot exceed 50 percent and should be a
lower value. The ABC control rule should consider reducing fishing mortality as stock size declines and may establish a stock
abundance level below which fishing would not be allowed. The process of establishing an ABC control rule could also involve science
advisors or the peer review process established under Magnuson-Stevens Act section 302(g)(1)(E). The ABC control rule must
articulate how ABC will be set compared to the OFL based on the scientific knowledge about the stock or stock complex and the
scientific uncertainty in the estimate of OFL and any other scientific uncertainty. The ABC control rule should consider uncertainty in
factors such as stock assessment results, time lags in updating assessments, the degree of retrospective revision of assessment results,
and projections. The control rule may be used in a tiered approach to address different levels of scientific uncertainty.

(5) Setting the annual catch limit

(i) General. ACL cannot exceed the ABC and may be set annually or on a multiyear plan basis. ACLs in coordination with AMs
must prevent overfishing (see MSA section 303(a)(15)). If a Council recommends an ACL which equals ABC, and the ABC
is equal to OFL, the Secretary may presume that the proposal would not prevent overfishing, in the absence of sufficient
analysis and justification for the approach. A ‘‘multiyear plan’’ as referenced in section 303(a)(15) of the Magnuson-Stevens
Act is a plan that establishes harvest specifications or harvest guidelines for each year of a time period greater than 1 year. A
multiyear plan must include a mechanism for specifying ACLs for each year with appropriate AMs to prevent overfishing
and maintain an appropriate rate of rebuilding if the stock or stock complex is in a rebuilding plan. A multiyear plan must
provide that, if an ACL is exceeded for a year, then AMs are triggered for the next year consistent with paragraph (g)(3) of
this section.

(i1) Sector-ACLs. A Council may, but is not required to, divide an ACL into sector-ACLs. ‘“Sector,”” for purposes of this section,
means a distinct user group to which separate management strategies and separate catch quotas apply. Examples of sectors
include the commercial sector, recreational sector, or various gear groups within a fishery. If the management measures for
different sectors differ in the degree of management uncertainty, then sector ACLs may be necessary so that appropriate AMs
can be developed for each sector. If a Council chooses to use sector ACLs, the sum of sector ACLs must not exceed the stock
or stock complex level ACL. The system of ACLs and AMs designed must be effective in protecting the stock or stock
complex as a whole. Even if sector-ACLs and AMs are established, additional AMs at the stock or stock complex level may
be necessary.

(iii) ACLs for Sate-Federal Fisheries. For stocks or stock complexes that have harvest in state or territorial waters, FMPs and FMP
amendments should include an ACL for the overall stock that may be further divided. For example, the overall ACL could be
divided into a Federal-ACL and state-ACL. However, NMFS recognizes that Federal management is limited to the portion of
the fishery under Federal authority (See paragraph (g)(5) of this section). When stocks are co-managed by Federal, state,
tribal, and/or territorial fishery managers, the goal should be to develop collaborative conservation and management
strategies, and scientific capacity to support such strategies (including AMs for state or territorial and Federal waters), to
prevent overfishing of shared stocks and ensure their sustainability.

(6) ACT control rule. If ACT is specified as part of the AMs for a fishery, an ACT control rule is utilized for setting the ACT. The ACT
control rule should clearly articulate how management uncertainty in the amount of catch in the fishery is accounted for in setting ACT.
The objective for establishing the ACT and related AMs is that the ACL not be exceeded.

(i) Determining management uncertainty. Two sources of management uncertainty should be accounted for in establishing the
AMs for a fishery, including the ACT control rule if utilized: Uncertainty in the ability of managers to constrain catch so the
ACL is not exceeded, and uncertainty in quantifying the true catch amounts (i.e., estimation errors). To determine the level of
management uncertainty in controlling catch, analyses need to consider past management performance in the fishery and
factors such as time lags in reported catch. Such analyses must be based on the best available scientific information from an
SSC, agency scientists, or peer review process as appropriate.

(ii) Establishing tiers and corresponding ACT control rules. Tiers can be established based on levels of management uncertainty
associated with the fishery, frequency and accuracy of catch monitoring data available, and risks of exceeding the limit. An
ACT control rule could be established for each tier and have, as appropriate, different formulas and standards used to
establish the ACT.



(7) A Council may choose to use a single control rule that combines both scientific and management uncertainty and supports the ABC
recommendation and establishment of ACL and if used ACT.

(g) Accountability measures. The following features (see paragraphs (g)(1) through (5) of this section) of accountability measures apply to those stocks
and stock complexes in the fishery.

(1) Introduction. AMs are management controls to prevent ACLs, including sector-ACLs, from being exceeded, and to correct or mitigate
overages of the ACL if they occur. AMs should address and minimize both the frequency and magnitude of overages and correct the
problems that caused the overage in as short a time as possible. NMFS identifies two categories of AMs, inseason AMs and AMs for
when the ACL is exceeded.

(2) Inseason AMs. Whenever possible, FMPs should include inseason monitoring and management measures to prevent catch from exceeding
ACLs. Inseason AMs could include, but are not limited to: ACT; closure of a fishery; closure of specific areas; changes in gear;
changes in trip size or bag limits; reductions in effort; or other appropriate management controls for the fishery. If final data or data
components of catch are delayed, Councils should make appropriate use of preliminary data, such as landed catch, in implementing
inseason AMs. FMPs should contain inseason closure authority giving NMFS the ability to close fisheries if it determines, based on
data that it deems sufficiently reliable, that an ACL has been exceeded or is projected to be reached, and that closure of the fishery is
necessary to prevent overfishing. For fisheries without inseason management control to prevent the ACL from being exceeded, AMs
should utilize ACTs that are set below ACLs so that catches do not exceed the ACL.

(3) AMs for when the ACL is exceeded. On an annual basis, the Council must determine as soon as possible after the fishing year if an ACL
was exceeded. If an ACL was exceeded, AMs must be triggered and implemented as soon as possible to correct the operational issue
that caused the ACL overage, as well as any biological consequences to the stock or stock complex resulting from the overage when it
is known. These AMs could include, among other things, modifications of inseason AMs or overage adjustments. For stocks and stock
complexes in rebuilding plans, the AMs should include overage adjustments that reduce the ACLs in the next fishing year by the full
amount of the overages, unless the best scientific information available shows that a reduced overage adjustment, or no adjustment, is
needed to mitigate the effects of the overages. If catch exceeds the ACL for a given stock or stock complex more than once in the last
four years, the system of ACLs and AMs should be re-evaluated, and modified if necessary, to improve its performance and
effectiveness. A Council could choose a higher performance standard (e.g., a stock’s catch should not exceed its ACL more often than
once every five or six years) for a stock that is particularly vulnerable to the effects of overfishing, if the vulnerability of the stock has
not already been accounted for in the ABC control rule.

(4) AMs based on multi-year average data. Some fisheries have highly variable annual catches and lack reliable inseason or annual data on
which to base AMs. If there are insufficient data upon which to compare catch to ACL, either inseason or on an annual basis, AMs
could be based on comparisons of average catch to average ACL over a three-year moving average period or, if supported by analysis,
some other appropriate multi-year period. Councils should explain why basing AMs on a multi-year period is appropriate. Evaluation
of the moving average catch to the average ACL must be conducted annually and AMs should be implemented if the average catch
exceeds the average ACL. As a performance standard, if the average catch exceeds the average ACL for a stock or stock complex more
than once in the last four years, then the system of ACLs and AMs should be re-evaluated and modified if necessary to improve its
performance and effectiveness. The initial ACL and management measures may incorporate information from previous years so that
AMs based on average ACLs can be applied from the first year. Alternatively, a Council could use a stepped approach where in year-1,
catch is compared to the ACL for year-1; in year-2 the average catch for the past 2 years is compared to the average ACL; then in year
3 and beyond, the most recent 3 years of catch are compared to the corresponding ACLs for those years.

(5) AMs for State-Federal Fisheries. For stocks or stock complexes that have harvest in state or territorial waters, FMPs and FMP
amendments must, at a minimum, have AMs for the portion of the fishery under Federal authority. Such AMs could include closing the
EEZ when the Federal portion of the ACL is reached, or the overall stock’s ACL is reached, or other measures.

(h) Establishing ACL mechanisms and AMsin FMPs. FMPs or FMP amendments must establish ACL mechanisms and AMs for all stocks and stock
complexes in the fishery, unless paragraph (h)(2) of this section is applicable. These mechanisms should describe the annual or multiyear process
by which specific ACLs, AMs, and other reference points such as OFL, and ABC will be established. If a complex has multiple indicator stocks,
each indicator stock must have its own ACL; an additional ACL for the stock complex as a whole is optional. In cases where fisheries (e.g.,
Pacific salmon) harvest multiple indicator stocks of a single species that cannot be distinguished at the time of capture, separate ACLs for the
indicator stocks are not required and the ACL can be established for the complex as a whole.

(1) In establishing ACL mechanisms and AMs, FMPs should describe:
(1) Timeframes for setting ACLs (e.g., annually or multi-year periods);
(i1) Sector-ACLs, if any (including set-asides for research or bycatch);

(iii) AMs and how AMs are triggered and what sources of data will be used (e.g., inseason data, annual catch compared to the
ACL, or multi-year averaging approach); and

(iv) Sector-AMs, if there are sector-ACLs.
(2) Exceptions from ACL and AM requirements

(i) Life cycle. Section 303(a)(15) of the Magnuson-Stevens Act ““shall not apply to a fishery for species that has a life cycle of
approximately 1 year unless the Secretary has determined the fishery is subject to overfishing of that species’’ (as described
in Magnuson-Stevens Act section 303 note). This exception applies to a stock for which the average length of time it takes
for an individual to produce a reproductively active offspring is approximately 1 year and that the individual has only one
breeding season in its lifetime. While exempt from the ACL and AM requirements, FMPs or FMP amendments for these
stocks must have SDC, MSY, OY, ABC, and an ABC control rule.

(ii) International fishery agreements. Section 303(a)(15) of the Magnuson-Stevens Act applies ‘‘unless otherwise provided for
under an international agreement in which the United States participates’” (Magnuson-Stevens Act section 303 note). This
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exception applies to stocks or stock complexes subject to management under an international agreement, which is defined as
“‘any bilateral or multilateral treaty, convention, or agreement which relates to fishing and to which the United States is a
party’’ (see Magnuson-Stevens Act section 3(24)). These stocks would still need to have SDC and MSY.

(3) Flexibility in application of NSL guidelines. There are limited circumstances that may not fit the standard approaches to specification of
reference points and management measures set forth in these guidelines. These include, among other things, conservation and
management of Endangered Species Act listed species, harvests from aquaculture operations, and stocks with unusual life history
characteristics (e.g., Pacific salmon, where the spawning potential for a stock is spread over a multi-year period). In these
circumstances, Councils may propose alternative approaches for satisfying the NS1 requirements of the Magnuson-Stevens Act than
those set forth in these guidelines. Councils must document their rationale for any alternative approaches for these limited
circumstances in an FMP or FMP amendment, which will be reviewed for consistency with the Magnuson-Stevens Act.

(i) Fisheries data. In their FMPs, or associated public documents such as SAFE reports as appropriate, Councils must describe general data collection
methods, as well as any specific data collection methods used for all stocks in the fishery, and EC species, including:

(1) Sources of fishing mortality (both landed and discarded), including commercial and recreational catch and bycatch in other fisheries;

(2) Description of the data collection and estimation methods used to quantify total catch mortality in each fishery, including information on
the management tools used (i.e., logbooks, vessel monitoring systems, observer programs, landings reports, fish tickets, processor
reports, dealer reports, recreational angler surveys, or other methods); the frequency with which data are collected and updated; and the
scope of sampling coverage for each fishery; and

(3) Description of the methods used to compile catch data from various catch data collection methods and how those data are used to
determine the relationship between total catch at a given point in time and the ACL for stocks and stock complexes that are part of a
fishery.

(j) Council actions to address overfishing and rebuilding for stocks and stock complexes in the fishery
(1) Notification. The Secretary will immediately notify in writing a Regional Fishery Management Council whenever it is determined that:
(i) Overfishing is occurring;
(i1) A stock or stock complex is overfished;
(iil) A stock or stock complex is approaching an overfished condition; or

(iv) Existing remedial action taken for the purpose of ending previously identified overfishing or rebuilding a previously identified
overfished stock or stock complex has not resulted in adequate progress.

(2) Timing of actions
(1) If a stock or stock complex is undergoing overfishing. FMPs or FMP amendments must establish ACL and AM mechanisms in
2010, for stocks and stock complexes determined to be subject to overfishing, and in 2011, for all other stocks and stock

complexes (see paragraph (b)(2)(iii) of this section). To address practical implementation aspects of the FMP and FMP
amendment process, paragraphs (j)(2)(1)(A) through (C) of this section clarifies the expected timing of actions.

(A) In addition to establishing ACL and AM mechanisms, the ACLs and AMs themselves must be specified in FMPs,
FMP amendments, implementing regulations, or annual specifications beginning in 2010 or 2011, as appropriate.

(B) For stocks and stock complexes still determined to be subject to overfishing at the end of 2008, ACL and AM
mechanisms and the ACLs and AMs themselves must be effective in fishing year 2010.

(C) For stocks and stock complexes determined to be subject to overfishing during 2009, ACL and AM mechanisms and
ACLs and AMs themselves should be effective in fishing year 2010, if possible, or in fishing year 2011, at the
latest.

(ii) If a stock or stock complex is overfished or approaching an overfished condition.

(A) For notifications that a stock or stock complex is overfished or approaching an overfished condition made before July
12, 2009, a Council must prepare an FMP, FMP amendment, or proposed regulations within one year of
notification. If the stock or stock complex is overfished, the purpose of the action is to specify a time period for
ending overfishing and rebuilding the stock or stock complex that will be as short as possible as described under
section 304(e)(4) of the Magnuson-Stevens Act. If the stock or stock complex is approaching an overfished
condition, the purpose of the action is to prevent the biomass from declining below the MSST.

(B) For notifications that a stock or stock complex is overfished or approaching an overfished condition made after July
12, 2009, a Council must prepare and implement an FMP, FMP amendment, or proposed regulations within two
years of notification, consistent with the requirements of section 304(e)(3) of the Magnuson-Stevens Act. Council
actions should be submitted to NMFS within 15 months of notification to ensure sufficient time for the Secretary to
implement the measures, if approved. If the stock or stock complex is overfished and overfishing is occurring, the
rebuilding plan must end overfishing immediately and be consistent with ACL and AM requirements of the
Magnuson-Stevens Act.
(3) Overfished fishery.
(1) Where a stock or stock complex is overfished, a Council must specify a time period for rebuilding the stock or stock complex
based on factors specified in Magnuson-Stevens Act section 304(e)(4). This target time for rebuilding (Ttarget) shall be as
short as possible, taking into account: The status and biology of any overfished stock, the needs of fishing communities,

recommendations by international organizations in which the U.S. participates, and interaction of the stock within the marine
ecosystem. In addition, the time period shall not exceed 10 years, except where biology of the stock, other environmental
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conditions, or management measures under an international agreement to which the U.S. participates, dictate otherwise. SSCs
(or agency scientists or peer review processes in the case of Secretarial actions) shall provide recommendations for achieving
rebuilding targets (See Magnuson-Stevens Act section 302(g)(1)(B)). The above factors enter into the specification of Ttarget
as follows:

(A) The “‘minimum time for rebuilding a stock’” (Tmin) means the amount of time the stock or stock complex is
expected to take to rebuild to its MSY biomass level in the absence of any fishing mortality. In this context, the
term ‘‘expected’’ means to have at least a 50 percent probability of attaining the Bmsy.

(B) For scenarios under paragraph (j)(2)(ii)(A) of this section, the starting year for the Tmin calculation is the first year
that a rebuilding plan is implemented. For scenarios under paragraph (j)(2)(ii)(B) of this section, the starting year
for the Tmin calculation is 2 years after notification that a stock or stock complex is overfished or the first year that
a rebuilding plan is implemented, whichever is sooner.

(C) If Tmin for the stock or stock complex is 10 years or less, then the maximum time allowable for rebuilding (Tmax)
that stock to its Bmsy is 10 years.

(D) If Tmin for the stock or stock complex exceeds 10 years, then the maximum time allowable for rebuilding a stock or
stock complex to its Bmsy is Tmin plus the length of time associated with one generation time for that stock or
stock complex. ‘‘Generation time’’ is the average length of time between when an individual is born and the birth
of its offspring.

(E) Ttarget shall not exceed Tmax, and should be calculated based on the factors described in this paragraph (j)(3).

(ii) If a stock or stock complex reached the end of its rebuilding plan period and has not yet been determined to be rebuilt, then the
rebuilding F should not be increased until the stock or stock complex has been demonstrated to be rebuilt. If the rebuilding
plan was based on a Ttarget that was less than Tmax, and the stock or stock complex is not rebuilt by Ttarget, rebuilding
measures should be revised, if necessary, such that the stock or stock complex will be rebuilt by Tmax. If the stock or stock
complex has not rebuilt by Tmax, then the fishing mortality rate should be maintained at Frebuild or 75 percent of the
MFMT, whichever is less.

(iii) Council action addressing an overfished fishery must allocate both overfishing restrictions and recovery benefits fairly and
equitably among sectors of the fishery.

(iv) For fisheries managed under an international agreement, Council action addressing an overfished fishery must reflect
traditional participation in the fishery, relative to other nations, by fishermen of the United States.

(4) Emergency actions and interim measures. The Secretary, on his/her own initiative or in response to a Council request, may implement
interim measures to reduce overfishing or promulgate regulations to address an emergency (Magnuson-Stevens Act section 304(e)(6)
or 305(c)). In considering a Council request for action, the Secretary would consider, among other things, the need for and urgency of
the action and public interest considerations, such as benefits to the stock or stock complex and impacts on participants in the fishery.

(i) These measures may remain in effect for not more than 180 days, but may be extended for an additional 186 days if the public
has had an opportunity to comment on the measures and, in the case of Council-recommended measures, the Council is
actively preparing an FMP, FMP amendment, or proposed regulations to address the emergency or overfishing on a
permanent basis.

(i1) Often, these measures need to be implemented without prior notice and an opportunity for public comment, as it would be
impracticable to provide for such processes given the need to act quickly and also contrary to the public interest to delay
action. However, emergency regulations and interim measures that do not qualify for waivers or exceptions under the
Administrative Procedure Act would need to follow proposed notice and comment rulemaking procedures.

(k) International overfishing. If the Secretary determines that a fishery is overfished or approaching a condition of being overfished due to excessive
international fishing pressure, and for which there are no management measures (or no effective measures) to end overfishing under an
international agreement to which the United States is a party, then the Secretary and/or the appropriate Council shall take certain actions as
provided under Magnuson-Stevens Act section 304(i). The Secretary, in cooperation with the Secretary of State, must immediately take
appropriate action at the international level to end the overfishing. In addition, within one year after the determination, the Secretary and/or
appropriate Council shall:

(1) Develop recommendations for domestic regulations to address the relative impact of the U.S. fishing vessels on the stock. Council
recommendations should be submitted to the Secretary.

(2) Develop and submit recommendations to the Secretary of State, and to the Congress, for international actions that will end overfishing in
the fishery and rebuild the affected stocks, taking into account the relative impact of vessels of other nations and vessels of the United
States on the relevant stock. Councils should, in consultation with the Secretary, develop recommendations that take into consideration
relevant provisions of the Magnuson-Stevens Act and NS1 guidelines, including section 304(e) of the Magnuson-Stevens Act and
paragraph (j)(3)(iv) of this section, and other applicable laws. For highly migratory species in the Pacific, recommendations from the
Western Pacific, North Pacific, or Pacific Councils must be developed and submitted consistent with Magnuson-Stevens
Reauthorization Act section 503(f), as appropriate.

(3) Considerations for assessing ‘‘relative impact.”” “‘Relative impact’” under paragraphs (k)(1) and (2) of this section may include
consideration of factors that include, but are not limited to: Domestic and international management measures already in place,
management history of a given nation, estimates of a nation’s landings or catch (including bycatch) in a given fishery, and estimates of
a nation’s mortality contributions in a given fishery. Information used to determine relative impact must be based upon the best
available scientific information.

(1) Relationship of National Standard 1 to other national standards—General. National Standards 2 through 10 provide further requirements for
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conservation and management measures in FMPs, but do not alter the requirement of NS1 to prevent overfishing and rebuild overfished stocks.

(1) National Standard 2 (see § 600.315). Management measures and reference points to implement NS1 must be based on the best scientific
information available. When data are insufficient to estimate reference points directly, Councils should develop reasonable proxies to
the extent possible (also see paragraph (e)(1)(iv) of this section). In cases where scientific data are severely limited, effort should also
be directed to identifying and gathering the needed data. SSCs should advise their Councils regarding the best scientific information
available for fishery management decisions.

(2) National Standard 3 (see § 600.320). Reference points should generally be specified in terms of the level of stock aggregation for which
the best scientific information is available (also see paragraph (e)(1)(iii) of this section). Also, scientific assessments must be based on
the best information about the total range of the stock and potential biological structuring of the stock into biological sub-units, which
may differ from the geographic units on which management is feasible.

(3) National Standard 6 (see § 600.335). Councils must build into the reference points and control rules appropriate consideration of risk,
taking into account uncertainties in estimating harvest, stock conditions, life history parameters, or the effects of environmental factors.

(4) National Standard 8 (see § 600.345). National Standard 8 directs the Councils to apply economic and social factors towards sustained
participation of fishing communities and to the extent practicable, minimize adverse economic impacts on such communities within the
context of preventing overfishing and rebuilding overfished stocks as required under National Standard 1. Therefore, calculation of OY
as reduced from MSY should include economic and social factors, but the combination of management measures chosen to achieve the
OY must principally be designed to prevent overfishing and rebuild overfished stocks.

(5) National Standard 9 (see § 600.350). Evaluation of stock status with respect to reference points must take into account mortality caused
by bycatch. In addition, the estimation of catch should include the mortality of fish that are discarded.

(m) Exceptions to reguirements to prevent overfishing. Exceptions to the requirement to prevent overfishing could apply under certain limited
circumstances. Harvesting one stock at its optimum level may result in overfishing of another stock when the two stocks tend to be caught
together (This can occur when the two stocks are part of the same fishery or if one is bycatch in the other’s fishery). Before a Council may decide
to allow this type of overfishing, an analysis must be performed and the analysis must contain a justification in terms of overall benefits,
including a comparison of benefits under alternative management measures, and an analysis of the risk of any stock or stock complex falling
below its MSST. The Council may decide to allow this type of overfishing if the fishery is not overfished and the analysis demonstrates that all of
the following conditions are satisfied:

(1) Such action will result in long-term net benefits to the Nation;

(2) Mitigating measures have been considered and it has been demonstrated that a similar level of long-term net benefits cannot be achieved
by modifying fleet behavior, gear selection/configuration, or other technical characteristic in a manner such that no overfishing would
occur; and

(3) The resulting rate of fishing mortality will not cause any stock or stock complex to fall below its MSST more than 50 percent of the time
in the long term, although it is recognized that persistent overfishing is expected to cause the affected stock to fall below its Bmsy more
than 50 percent of the time in the long term.

[FR Doc. E9-636 Filed 1-15-09; 8:45 am]
BILLING CODE 3510-22-P
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Agenda Item G.1.b
SAC Report
September 2009

REPORT OF THE SALMON AMENDMENT COMMITTEE
OVERVIEW OF SCOPING CONSIDERATIONS FOR
SALMON FISHERY MANAGEMENT PLAN AMENDMENT 16

Introduction

Amendment 16 to the Salmon FMP will update and revise the Salmon Plan as needed to address
the new requirements of the 2007 amendments to the Magnuson-Stevens Act (MSA),
particularly for requirements for annual catch limits (ACLs) and accountability measures
(ACLAMs), and to address the 2009 National Standard 1 (NS1) Guidelines designed to prevent
overfishing. However, there are other elements of the FMP that may also need to be updated.
The scoping process is designed to outline issues related to the MSA requirements and NS1
guidelines involved, and consider whether other issues should also be taken up at this time as
part of this plan amendment process.

This document lists the topics currently identified in the scoping process , describes issues
associated with those topics, and provides rationale for developing alternatives for some of those
topics. Because of the interdependence of some topics, developing alternatives is sometimes an
iterative process; therefore, some topics will be better developed than others at this stage of the
process. Alternatives for some topics are included in this document, but they do not necessarily
represent the complete range of reasonable alternatives for Council consideration. Alternatives
have been developed primarily to illustrate the initial thoughts of the Salmon Amendment
Committee (SAC) on how some issues could be addressed, and to stimulate thoughts for
additional alternatives and topics. The summary of topics and potential alternatives (see pg 19)
at the end of this document is based on an assessment tool designed to help identify focus
requirements and NMFS guidance to consider areas for when starting an FPM FMP amendment
to address addressing ACL/AM, the new MSA requirements of the MSA, and revised NSI
Guidelines. The summary table also includes additional topics for consideration in the
amendment process, which were identified by the Council during earlier scoping. Again, this list
of alternatives in not intended to be comprehensive, rather just a vehicle to set placeholders for
potential alternatives that should be further investigated.



Stock Classification

The MSA requires that an FMP describe the stocks' of fish involved in the fishery. The NS1
Guidelines provide a structure for classifying stocks in and around the fishery, and organizing
stock complexes. These organizing principles are an important first step in developing an FMP
that is consistent with the NS1 Guidelines since they affect how other key provisions of the MSA
and NS1 Guidelines may be applied including, for example, Status Determination Criteria
(SDC), and ACLs and AMs. In the first sections of this overview on stock classification and
stock complexes, we describe options for identifying stocks in the fishery organizing the fishery
including how we might designate target and non-target stocks, and any stocks that could
potentially be identified as ecosystem component (EC) species, and how we might apply MSA
“exceptions” for stocks managed under an International Agreementz, and “flexibilities” * that are
described the NS1 Guidelines. The purpose of this overview is to summarize the considerations
and available options to facilitate discussion and the scoping process. We have not at this point
tried to describe specific alternatives.

Categories of Stocks in the NS1 Guidelines

The NS1 Guidelines recommend that stocks identified in an FMP be classified as in or out of the
fishery. Target stocks are in the fishery and some non-target stocks are could also be in the
fishery; ecosystem components stocks are not. This classification scheme helps conceptualize
how the fishery operates, which how stocks are affected by various fishery sectors a fishery, and
how SDC and ACL provisions may be applied.

The “fishery” /
Stocks that are part of the fishery

Target stocks -
stocks people seek to harvest and retain
for sale or personal use

Non-target stocks -
that people retain for sale or personal use

Non-target stocks -
not retained and for which an overfishing or
overfished status is a concern

SN P T T T e
.. pa— 1 Ecosystem Component species!
R A ! (see § 600.310 (d)(5) in final action)

" The MSA and NS1 Guidelines refer to species and stock as they may be applied to different fishery situations. For
the salmon fishery, we are generally trying to distinguish between stocks of salmon and so generally use that term
throughout this discussion.

2 MSA Section 303 note / MSRA Section 104(b)(1)

? (NS1Gs, §600.10(h)(3))



Target Stocks

The current FMP does not distinguish between target and non-target stocks. All
stocks currently identified in the FMP are considered to be “in the fishery”.
Under the NS1 Guidelines target stocks are those that fishers seek to catch for sale
or personal use (§600.310(d)(3)). Under to context of the Salmon FMP, these
stocks could include hatchery and healthy non-ESA-listed natural stocks. These
are the stocks that make up most of the catch and are substantially affected by
Council area fisheries.

Non-Target Stocks

Non-target stocks are fish that are caught incidentally during the pursuit of target
stocks (§600.310(d)(4)). Some stocks are actively avoided by structuring
fisheries to reduce impacts, such as reducing impacts from the fishery on ESA
listed stocks. Other stocks are passively avoided because they have life history or
ocean distribution characteristics that reduce their susceptibility in Council area
fisheries to incidental levels, such as far-north migrating (FNM) stocks. These
stocks could be classified as non-target stocks.

Ecosystem Component Stocks

Ecosystem component stocks are not considered to be “in the fishery,” and do not
require specification of references points. Ecosystem component stocks should be
non-target stocks; not determined to be subject to overfishing, approaching
overfished, or overfished; not likely to become subject to overfishing or
overfished; and not generally retained for sale or personal use. Occasional
retention of the stock would not, in itself, preclude consideration of an ecosystem
component classification (§600.310 (d)(5)).

Far-North Migrating (FNM) Chinook Stocks

FNM Chinook are a group of spring and fall stocks from the Oregon and
Washington coast and Columbia River that are caught primarily in Alaskan,
Canadian and terminal area fisheries. They are subject to low impacts in Council
area fisheries because of their migration timing. In the current FMP, these stocks
are designated as “minimal impact stocks” and are thus not subject to the
procedures related to conservation alerts and overfishing concerns.

FNM stocks could be classified as ecosystem components because their ocean
distribution and run timing is such that Council area fisheries cannot target these
stocks, and they are arguably not generally retained in Council area fisheries.
FNM stocks can also be distinguished because that have a lower vulnerability



than target stocks (and very low compared with other fish stocks), and are not
likely to become overfished due to the absence of Council area management
measures. As ecosystem components, reference points (ABC, ACL, SDC, MSY)
would not be required for these stocks. As discussed below, some or all of these
FNM stocks might also be subject to the international exception.

FNM stocks are present to varying degrees in both PFMC and NPFMC fisheries.
When stocks occur in more than one fishery, the NS1 Guidelines indicate that the
Councils should choose which FMP is the primary FMP in which management
objectives, SDC, the stock’s SDC, the stock’s overall ACL and other reference
points for the stocks are defined (§600.310(d)(7)). FNM stocks could be
designated as primary in the NPFMC Salmon FMP. Recall that the NPFMC has
delegated their salmon FMP to the State of Alaska. The NPFMC is postponing
consideration of their compliance with the NS1 Guidelines for their salmon FMP
until after they address this issue for their FMPs for Pollock, crab, and other
groundfish stocks. Any decisions that would affect the NPFMC should be
coordinated between the Councils.

Flexibility Provisions in the NS1 Guidelines

In the current FMP, ESA listed stocks and hatchery stocks were granted “exceptions” to the
procedures related to conservation alerts and overfishing concerns. The use of the term in the
FMP is different than in the MSA and NS1 Guidelines, which only allow for “exceptions” from
the ACL and AM requirements based on the two statutory exceptions: for species with a short
life cycle (approximately one year) and stocks subject to international fishery agreements.
Therefore, ESA listed stocks and hatchery stocks that are included in the Council area fisheries
cannot be “excepted” from these requirements. However, the NS1 Guidelines do allow for
“flexibility” in applying the standard approaches set forth in the NS1 Guidelines under limited
circumstances and specifically refer to species like salmon with unusual life histories, and ESA
listed species and hatchery stocks. The Guidelines allow the use of alternative approaches, but
require that the Councils document how these alternatives are nonetheless consistent with the
MSA.

Endangered Species Act (ESA) Listed Stocks

ESA listed stocks that are incidentally impacted in Council area fisheries could be
classified as non-target stocks that would be in the fishery, or as ecosystem
components (i.e., not be in the fishery). In either case, the incidental impacts to
ESA listed stocks would still have to be accounted for and would continue to be
subject to ESA Section 7 consultation. We think that the “flexibility” provided
for in the NS1 Guidelines will allow us to continue to deal with ESA listed stocks
much as we do now in the current FMP. They will continue to be a primary
management constraint for all fisheries, but reference points for these stocks will
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come primarily from ESA related procedures rather than MSA procedures, to
facilitate their conservation and ultimate recovery.

ESA consultation standards could serve as SDC for listed stocks. The
requirements of the ESA are sufficient to meet the intent of the provisions of the
Magnuson-Stevens Act (MSA) to prevent overfishing, which are structured to
maintain or rebuild stocks to levels at or above MSY and require the Council to
identify and develop rebuilding plans for overfished stocks. The ESA
consultation and recovery planning process is similarly structured to prevent
excessive fishing mortality and recover stocks to sustainable levels. The salmon
FMP considers consultation standards and recovery plans developed by NMFS for
listed populations as interim rebuilding plans. The ESA processes consider
uncertainty and levels of risk to listed stocks, and therefore the consultation
standards for Council area fisheries meet the intent of the ACL requirements of
the MSA.

Hatchery Stocks

Because they are relatively abundant and are the majority of fish caught in
Council-area fisheries, hatchery stocks would logically be designated as target
stocks that are in the fishery. As discussed above, the NS1 Guidelines allow for
flexibility in how we manage hatchery stocks. With respect to MSA requirements
to prevent overfishing, including specification of reference points and AM
requirements, they can likely be dealt with much as they are in the current FMP.

Stock Complexes

The fishery can be further described and organized for management through the use of stock
complex and indicator stock designations. Stock complexes are groups of stocks with similar
geographic distributions, life histories, and vulnerabilities to the fishery (§600.310(d)(8)).
Indicator stocks are stocks with measurable SDC that can be used to help manage and
evaluate more poorly known stocks that are in a stock complex (§600.310(d)(9)). The
current FMP lists 69 stocks (or stock complexes) including 45 Chinook stocks, 22 coho
stocks, and 2 pink stocks. Under the current management process, fishery impacts are
assessed on most of these stocks individually to determine if its conservation objective is
projected to be met preseason or if it was met postseason. The alternatives outlined below
suggest ways that the stocks could be organized and how indicator stocks might be used to
facilitate management and the application of SDC and other NS1 Guideline requirements.
The alternatives describe some of the options, but not all of the possible strata/complex
combinations.

Atl. 1 — Individual Stocks (Status Quo)



The fishery would consist of 69 individual stocks. Reference points (ABC, ACL,
etc) would be established for each stock that has a specified conservation
objective (or ESA consultation standard) and that was not designated as an
exception to ACLs and AMs requirements under management by international
agreement. The NS1 Guideline flexibility provisions would apply for ESA listed
and hatchery stocks.

Atl. 2 — Two Stock Complexes®
The fishery would consist of two stock complexes based on stream of origin:

1. Chinook salmon originating in streams south of the U.S./Canada border
Indicator stocks could include Sacramento River fall Chinook (SRFC),
Sacramento River winter Chinook (SRWC), California Coastal Chinook
(CCC), Klamath River fall Chinook (KRFC), Southern Oregon Coastal
Chinook (SOCC), Lower Columbia River (LCR) and Spring Creek
Hatchery (SCH) tule Chinook, Lewis River Wild (LRW), Snake River
Wild (SRW) fall Chinook, and Upper Columbia River (UCR) summer
Chinook.

2. Coho salmon originating in streams south of the U.S./Canada border
Indicator stocks would include Rogue/Klamath (RK), Oregon Coastal
Natural (OCN), Lower Columbia Natural (LCN) and Washington coastal
and Puget Sound natural (and Thompson River?) coho.

Alt. 2a — Two stock complexes

Same as Alt. 2 except the complexes would be defined as Chinook and coho
harvested in fisheries south of the U.S./Canada border. This alternative would
therefore include Canadian Chinook and coho stock complexes in the fishery,
although they would likely be non-target stocks.

Atl. 3 — Four Stock Complexes

The fishery would consist of four stock complexes based on management areas
and ocean distribution patterns:

1. Chinook salmon harvested in areas between the U.S./Canada border and
Cape Falcon, Oregon (Indicator stocks: LCR tules, SCH tules, LRW,
UCR, SRW)

2. Chinook salmon harvested in areas south of Cape Falcon, Oregon
(Indicator stocks: SOCC, KRFC, SRFC, SRWC, CCC)

* For simplicity, we have deferred further discussion about pink stocks until we make an initial determination about
their continuing status in the fishery.



3. Coho salmon harvested in areas between the U.S./Canada border and Cape

Falcon, Oregon (Indicator stocks: OCN, LCN, WC, PS, Thompson River?
coho).

Coho salmon harvested in areas south of Cape Falcon, Oregon (Indicator
stocks: SONCC, OCN, LCN, WC?, PS?).

Atl. 4 — Five Stock Complexes

The fishery would consist of five stock complexes:

1.

Chinook salmon originating in streams between the U.S./Canada border
and Cape Falcon, Oregon that have significant contributions to Council
area fisheries. (Indicator stocks: LCR tules, SCH tules, LRW, UCR, SRW)
Chinook salmon originating in streams south of Cape Falcon, Oregon that
have significant contributions to Council area fisheries (Indicator stocks:
SOCC, KRFC, SRFC, SRWC, CCC)
Chinook salmon originating in streams south of the U.S./Canada border
that do not have significant contributions to Council area fisheries but are
managed under the PST. This complex would be comprised of stocks
with a lower vulnerability index than stocks targeted in Council area
fisheries.
(Indicator stocks: PST stocks, i.e., FNM summer/fall Chinook
stocks from PS, WC, CR, NOC, and MOC). This stock complex
could be managed primarily under the NPFMC salmon FMP or be
designated as an exception by virtue of being managed under an
international agreement.
Chinook salmon originating in streams south of the U.S./Canada border
that do not have significant contributions to Council area fisheries and are
not managed under the Pacific Salmon Treaty. This complex would be
comprised of stocks with a lower vulnerability index than stocks targeted
in Council area fisheries.
(Indicator stocks: i.e., spring Chinook stocks from PS, WC, CR,
NOC, and MOC - FNM stocks represented in FRAM). These
stocks could be classified as ecosystem components.
Coho salmon originating in streams south of the U.S./Canada border
(same as Alt 2 above).

Status Determination Criteria - SDC

Status determination criteria are required by the MSA to be objective and measureable and the
NS1 Guidelines state that SDC must be expressed in a way that enables the Council to monitor
each stock or stock complex in the FMP, and determine annually, if possible, whether
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overfishing is occurring and whether the stock or stock complex is overfished
(§600.310(e)(2)(i1)).

Overfished

The NS1 Guidelines define “overfished” as a situation in which a stock’s “Biomass has declined
below a level that jeopardizes the capacity of the stock or stock complex to produce MSY on a
continuing basis.” The use of different control rules for different stocks can be problematic
when setting criteria for overfished status. For example, exploitation rate based control rules
may need different criteria than biomass based control rules. A description of currently used
control rules is included in Attachment 1.

Determining whether a salmon stock is “overfished” is also complicated by the fact that brood
failures are not uncommon due to environmental conditions, even for productive salmon
populations. Therefore, the criteria for overfished status should reflect real risk to the productive
capacity of the population from low and/or sustained stock depression as opposed to natural
variation.

Atl. 1 — Three years of not meeting conservation objective (Status Quo)

The FMP currently defines an overfishing concern as failure to achieve a stock’s
conservation objective for three consecutive years. If this occurs, the FMP
requires an assessment to be completed within one year to determine the cause of
the overfishing concern, if the concern has affected the long-term productivity of
the stock, and if further action is necessary to rebuild the stock. For the purpose
of periodic reports to Congress on the status of stocks, NMFS has interpreted an
overfishing concern as equivalent to the stock being overfished.

This is a very conservative approach; potentially a stock with a conservation
objective based on MSP could fail to meet its objective for three consecutive
years, be considered overfished, and possibly subject to overfishing (see status
quo below), and still have achieved Bygsy. This is one reason the FMP requires an
assessment prior to declaring the stock overfished.

Alt. 2 — NMFS Interpretation of Status Quo

Similar to Alt. 1 except that the overfishing concern would explicitly state that the
stock was overfished if it failed to meet its conservation objective in three
consecutive years.

Alt 4 — MSST - Abundance <Bx.

This alternative would establish a stock size that would trigger the overfished
status in a single year, similar to the groundfish MSST of Bsy. The level could
be based on spawning biomass or ocean recruits, but should be associated with
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some potential decline in stock productivity. The NS1 Guidelines recommend
one possibility as Y2 Bysy. Currently MSST is essentially MSY or its proxy, but
overfished status is not conferred until after three consecutive years.

Alt 4a — MSST — Average Abundance <By.

This alternative would require a geometric or arithmetic mean (or other aggregate
measure) of stock size less over a period of years (e.g., three years) be than some
level to confer an overfished status. This would help ensure that the status was
not the result natural variation in stock abundance.

Alt 4b — MSST — Abundance < Bx for three consecutive years

This alternative would require stock size to be below a preset MSST level for
three consecutive years to confer an overfished status.

Overfishing

The NS1 Guidelines recommend two alternative criteria for determining when a stock or stock
complex is subject to overfishing: 1) when the MFMT is exceeded for one year or more; or 2)
when the catch exceeds the overfishing limit (OFL); however the NS1 Guidelines also allow
some flexibility in application of SDC for species with unusual life history characteristics like
salmon. Below are some options for defining overfishing in the salmon FMP.

Alt 1 — F>0 and B<Bysy or if F>Fysy (Status Quo)

If a stock failed to meet its conservation objective in a season in which fishing
impacts occurred, then overfishing would have occurred. This was the definition
used by the STT in the Klamath overfishing assessment. These criteria have only
been applied when an overfishing concern has been triggered because MSY is
defined as an average value, and therefore some escapement values less than
MSY are to be expected.

Alt. 2 — F>Fysy or FeonTroL RULE

Overfishing would be defined as a rate as opposed to an event or a biomass
measure (Alt 1).

Rebuilding - Optional

The MSA does not require that an FMP include specific criteria for rebuilding and rebuilt stock
status for species that are not overfished or approaching an overfished condition. However,
specification of such criteria could lead to clearer decision points and more streamlined reporting
of status. This may be especially advantageous for salmon because their high productivity often
results in quick recovery from low stock sizes. Frequently, stocks have recovered before criteria
can be developed, and considerable time can wasted in rebuilding efforts.
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Alt 1 — Postseason - B&Bcontror ruLk 0f F<FconTrOL RULE

If a stock meets its conservation objective (MSY or rebuilding schedule) but is
not yet rebuilt, then its status would be rebuilding. This would apply to a
rebuilding schedule adopted in a rebuilding plan as well. This was the criterion
used for Klamath River fall Chinook in the NMFS report to Congress.

Alt 2 - Postseason — MSST < B; < Bysy)

If a stock was above its MSST but had not yet achieved its conservation objective,
it would be classified as rebuilding.

Alt 3 — Undefined

This SDC could be left undefined in the FMP and deferred to a rebuilding plan or
overfishing assessment.

Rebuilt - Optional
Alt 1 — Postseason - Be>Bysy or Fi<Fysy (Status Quo)

The default criterion in the FMP for a stock to be rebuilt is achieving its
conservation objective in a single year. This is the default criterion in the current
FMP.

Alt 2 - Postseason — B; & Busy

If fishing mortality rate in not a proxy for stock status (i.e., abundance), the
criteria would have to be based on a measure of biomass.

Alt 3 — Undefined

This SDC could be left undefined in the FMP and deferred to a rebuilding plan or
overfishing assessment. This is optional in the current FMP

SDC for ESA Listed Stocks

ESA consultation standards could serve as SDC for listed stocks. The requirements of the ESA
are sufficient to meet the intent of the provisions of the Magnuson-Stevens Act (MSA) to prevent
overfishing, which are structured to maintain or rebuild stocks to levels at or above MSY and
require the Council to identify and develop rebuilding plans for overfished stocks. The ESA
consultation and recovery planning process is similarly structured to prevent excessive fishing
mortality and recover stocks to sustainable levels. The salmon FMP considers consultation
standards and recovery plans developed by NMFS for listed populations as interim rebuilding
plans. The ESA processes consider uncertainty and levels of risk to listed stocks, and therefore

the consultation standards for Council area fisheries meet the intent of the ACL requirements of
the MSA.
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Acceptable Biological Catch, Annual Catch Limits, and Accountability
Measures - ABC, ACLs, and AMs

The MSA and NSI1 guidelines require specification of several reference points and associated
control rules that are designed to ensure that overfishing does not occur and that stocks are not
overfished. How ACL, AM, and other key reference points are defined will depend on other
interrelated decisions regarding, for example, stock classification and stock complexes. These
reference points will also be closely related to definitions of SDC. The following discussion
therefore provides an overview of the considerations. It also highlights details related to
management South of Cape Falcon that may be problematic.

The amended salmon plan will require more specific definitions for several key reference points
including Optimum Yield (OY), Overfishing Limit (OFL), Allowable Biological Catch (ABC),
Annual Catch Limit (ACL), and the ACL’s corresponding Accountability Measures (AMs). In
addition, the MSA now requires that the Council’s Scientific and Statistical Committee (SSC)
recommend an ABC using an ABC control rule; the amendment should address alternatives for
the process to comply with this requirement. The NS1 Guidelines explain that specification of
ABC should account for scientific uncertainty ....

Some of the key reference points include:
MSY - the largest long-term average catch under prevailing environmental conditions;

OY — the amount of catch that provides the greatest overall benefit to the nation and is prescribed
based on MSY reduced by relevant economic, social or ecological factors;

OFL — the amount of catch above which overfishing is occurring;
ABC —the amount of catch that accounts for scientific uncertainty in the estimate of OFL;

ACL — ACL serve as the basis for invoking AMs; ACL cannot exceed ABC, but may be divided
into sector ACL;

ACT - the amount of catch that is the management target for the fishery and accounts for
management uncertainty to control catch to levels that are at or below ACL;

AM — management controls designed to prevent ACLs from being exceeded.
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Definition Framework: OFL = ABC = ACL

| «— Overfishing Limit ———— Corresponds with MSY
.| +— Acceptable Biological Catch

*~ Annual Catch Limit

<— Annual Catch Target

Catch in Tons of a Stock

) * ABC may not exceed OFL. The distance between the
OFL and ABC depends on how scientific uncertainty is
accounted for in the ABC control rule.

» AMs prevent the ACL from being exceeded and
correct or mitigate overages of the ACL if they occur.
ACTs are recommended in the system of accountability
measures so that ACL is not exceeded.

Year

There is a specific hierarchy here with ACEACL<ABC<OFL. It will be necessary to expl ain
how the fishery operates to achieve OY, along with the safeguards that are included to account
for scientific and management uncertainty to insure that overfishing does not occur. An example
is provided using Chinook to illustrate how the fishery could be structured. To keep the example
simple, it does not try to address all of the complications that would be needed in a fully
developed alternative.

ACL

In this example, the Chinook fishery is divided into two stock complexes, north and south of
Cape Falcon. Each complex has several indicator stocks (see Alt. 3 under Stock Complexes
above). Much of the conservatism in the NS1 Guidelines is already built in to the FMP and
associated management system. For example: 1) many of the stock-specific conservation
objectives are designed to achieve maximum sustained production (MSP), which is more
conservative than MSY; 2) these are mixed stock fisheries with many potentially constraining
stocks. A few weak stocks will constrain the fisheries in a particular year, with the remaining
stocks consequently subject to less harvest than could be allowed; 3) quota management north of
Cape Falcon provides inseason management control and thus helps to insure that the ACL is not
exceeded; 4) if a stock fails to meet its conservation objective in any year, the FMP provides
immediate corrective action (AM) by limiting fisheries to meet the conservation objective in the
following year.

In this example, ABC and ACL are defined for the stock complexes. ABC could be set equal to
the sum of the harvestable surpluses of all modeled stocks in each complex. The ACL would be
set equal to the surplus that is available when SDC constraints on indicator stocks are reached.
For example, south of Cape Falcon, in a typical year there are surplus SRFC available for
harvest, but the fishery is constrained by KRFC and/or CC Chinook. The ABC would be all the
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fish that could be harvested given the stock specific conservation objectives; the ACL would be
the amount of catch that could be realized given the mixed stock fishery constraints.

This particular example highlights differences in management in the fisheries north and south of
Cape Falcon. Fisheries north of Cape Falcon rely on quotas; fisheries South of Falcon generally
do not. The NS1 Guidelines indicate that FMPs should include inseason monitoring and
management measures to prevent catch from exceeding ACLs. Quotas provide a type of
inseason AM. For fisheries without inseason management control to prevent the ACL from
being exceeded, the NS1 Guidelines indicate that AMs should utilize ACT’s that are set below
ACLs so that catches do not exceed the ACL. The Council will have to consider whether the
current management system south of Cape Falcon is sufficiently conservative to address the NS1
Guidelines. There are relatively few indicator stocks in the area with SRFC and KRFC being the
principle drivers. The circumstances related to KRFC result in the catch being fully allocated
between ocean and river fisheries. Therefore, we typically attempt to manage down to the
spawner escapement floor, which means that the probability of missing the floor is arguably 50
percent every year. Review of the track record for KRFC escapement indicates that the spawner
escapement floor has been missed about half the time.

So far, the thinking of the Salmon Amendment Committee is that most of the recommendations
of the NS1 Guidelines related to ACLs and AMs can be addressed, although it will require a
substantial rewrite of the current FMP. The area that is most problematic is whether the South of
Falcon fisheries adequately address the ACL and AM requirements. Alternatives that should be
considered include status quo management, greater reliance on buffers (i.e., ACT) when setting
ACLs, and the use of quotas in the South of Falcon fisheries.

AM

AM are management controls to prevent ACL from being exceeded, and to correct or mitigate
overages of the ACL if they occur. AM are intended to minimize the frequency and magnitude of
overages, and correct any problems that caused the overage. They can be categorized as either
inseason or postseason AM.

There are no measures in the FMP identified currently as AM however, a number of actions meet
the definition of inseason AM: inseason closure authority, mixed stock quota monitoring, quota
partitioning, quota trading, allocation schedules, changes to gear/bag/size/trip limits, boundary
modifications, landing restrictions, and reporting requirements. There are also a number of
actions that meet the definition of postseason AM: annual SAFE document, overfishing concern
assessment, conservation alert assessment, EFH assessment, notice to state/tribal managers, and
the methodology review. Depending on the alternatives for ACL, other AM may be necessary to
meet the intent of the MSA. For example, ACL for individual stocks may require inseason
genetic stock identification (GSI) monitoring.
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Stocks Potentially Excepted from Specification of ACLs, ABC, and AMs

The MSA included an exception from the ACL and AM requirements for stocks or stock
complexes managed under an international agreement, and the NS1 Guidelines state that for
internationally-assessed stocks, specification of ABC is not required if they meet the MSA
international exception (§600.310(f)(3)). The Pacific Salmon Treaty (PST) clearly qualifies as
an international agreement. Whether the international exception should be applied to a particular
stock requires consideration of the details of the agreement and how it affects that stock. The
following criteria can be used to help evaluate whether it is appropriate to use the international
exception for a stock:

Is harvest of a stock subject to management under an international agreement;

Can the Council area fisheries alone make any measurable progress towards ending
overfishing;

Does the international agreement provide a level of protection that is equivalent to MSA
requirements;

Is there something in the international agreement that would preclude the U.S. from
taking conservation actions that might be needed to address MSA requirements;

Would U.S. fishermen be disadvantaged as a result of applying the ACL requirements to
only the U.S. portion of the catch?

PST Chinook Stocks — U.S. Origin

There are several summer and fall Chinook stocks from Washington, Oregon, and
the Columbia River that are in the FMP and also addressed in the Pacific Salmon
Treaty (PST) Agreement. These stocks are involved in the Council area fishery,
but might be designated as non-target stocks because they are impacted at low
levels in Council area fisheries (<5% adult equivalent [AEQ] exploitation
rate[ER]). The international exception could potentially be applied to these stocks
because they are managed under the PST Agreement.

PST Chinook Stocks — Canadian Origin

Two Chinook stocks (or stock complexes) listed in the FMP originate in Canada,
are addressed in the PST, and are logical candidates for the ACL exception under
the international agreement, particularly since the PST places responsibility for
conservation measures beyond those required by the PST on the country of origin.
Another possibility would be to eliminate the Canadian stocks from the list of
stocks that are in the FMP and considered in the fishery, particularly if a stock
complex was designated based on stream of origin rather than management area.
However, at least one of the stocks in the Fraser River stock complex is a
significant contributor to the Council area fisheries off Washington.
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PST Coho Stocks — U.S. Origin

Puget Sound and Washington north coastal coho are managed under provisions of
the PST, which contains conservation objectives that differ from the FMP
objectives. The state and tribal co-managers are pursuing a resolution to the
discrepancy for at least some of those stocks. Pending the outcome of those
efforts, some or all of these stocks could be excepted from the ACL requirement
because they are managed under an international agreement.

PST Coho Stocks — Canadian Origin

Two coho stocks (or stock complexes) listed in the FMP originate in Canada, and
are logical candidates for ACL exception under the international agreement.
Another possibility would be to eliminate the Canadian stocks from the list of
FMP stocks (i.e., they would no longer be considered “in the fishery”); however,
one stock (Thompson River) in the Fraser River complex is a significant
constraint in Council area fisheries. Therefore, designating Canadian coho stocks
as non-target stocks in the fishery in Council area fisheries may be appropriate to
facilitate better monitoring and compliance with the PST.

Pink Stocks

There are two pink stock complexes in the current FMP, Puget Sound and Fraser
River. Pink salmon are caught incidentally in fisheries in northern Washington
that are directed at Chinook and coho, although pinks are targeted on occasion.
The pink stocks may also be a logical candidate for applying the ACL exception
under the international agreement since they are also subject to management
under the PST Agreement.

Conservation Objectives

Several of the current conservation objectives should be reviewed and updated. As part of this
scoping process, it will be important to decide whether conservation objective updates will be
considered during this amendment process. If not, it would be useful to develop a priority list for
the review of conservation objectives and a time line for making those changes.

Most stocks listed in the FMP have a quantified conservation objective, either explicit (e.g.,
122,000-180,000 SRFC) or implicit (e.g., ESA consultation standard). The FMP provides a
mechanism for updating most conservation objectives without a formal FMP amendment,
requiring only review and agreement by the SSC and STT, and approval by the Council. The
one exception is that the spawning escapement floor for Klamath River fall Chinook (KRFC) can
only be changed by plan amendment. Amendment 14 to the FMP noted several stocks that were
anticipated to have conservation objectives updated. However, since that time, only two stocks,
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OCN coho and KRFC have had their conservation objectives reviewed, and neither of these was
formally revised.

The stocks that may have outdated conservation objectives listed in the FMP include Puget
Sound’ and Washington coastal coho, OCN coho, several Washington coastal Chinook stocks,
several Columbia River Chinook stocks, and Oregon coastal Chinook®. Conservation objectives
for SRFC and KRFC are dated and there is new information that suggests the need for review
and possible revision of these objectives (e.g., more recent MSY spawning escapement estimate
of 40,700 for KRFC). The NS1 Guidelines state that management measures and reference points
to implement NS1 must be based on the best scientific information available, consistent with
MSA National Standard 2 (§600.310(1)(1)). Also, given the importance of these stocks to
management, their review should at least be set as a high priority. Conservation objectives for
ESA listed stocks are developed through the ESA section 7 consultation process; some of these
may also be due for reconsideration.

The conservation objectives in the current FMP for Washington coast and Puget Sound Chinook
and coho stocks include references to relevant U.S. District Court orders in U.S v. Washington
and Hoh v. Baldrige court orders that allow for changes in escapement related conservation
objectives in a particular year if agreed to by WDFW and the relevant treaty tribes. This
language should also be reviewed as it seems inconsistent with current management practice for
at least some of the affected stocks. For example, Puget Sound coho if they managed under the
PST Agreement using a variable, abundance based exploitation rate strategy. The conservation
objectives for Puget Sound Chinook refer to ESA related consultation standards and MSP
escapement goals with language in the FMP that allows for annual adjustment of management
targets. Recent consultation standards may supersede some of the details described in the FMP.

De minimis fishing provisions

The FMP currently provides that upon the triggering of a conservation alert for a stock, the
Council will close salmon fisheries within its jurisdiction that impact that stock. Such closures
occurred in 2008 and 2009 because of the status of SRFC. However, for most stocks listed in the

3 Conservation objectives for Puget Sound coho stocks will be presented to the Council via the Methodology Review
process. There will be a Co-Manager presentation of the current tiered harvest rate method that has been
implemented in Puget Sound as a result of the PST. This method has been in use by the co-managers for the past 10
years or so but has never been formally incorporated into the FMP. If adopted, this method will update the
conservation objectives for Puget Sound coho stocks and incorporate them into the revised FMP.

% ODFW is in the process of doing stock recruitment analyses and developing escapement goals for Oregon coastal
Chinook stocks. A Rogue River fall Chinook SMU Conservation Plan is scheduled to be completed this fall along
with the other stocks in the South Oregon Coast (SOC) river systems. The stocks in the North Oregon Coast (NOC)
river systems will be done this winter. The stocks in the mid-Oregon Coast (MOC) river systems are scheduled to
be done in the summer of 2010.
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FMP some form of de minimis fishing may occur even if a conservation alert is triggered. De
minimis fishing provisions allow some low level of harvest when a stock is depressed to allow
access to available harvest of healthy stocks.

Because de minimis fishing provisions involve two aspects of the FMP (conservation objectives
and overfishing criteria) it is important to understand how the FMP might be changed or
amended to accommodate such provisions, and how changes to either aspect could affect
existing provisions. Similarly, because this FMP amendment will consider alternatives to the
current SDC (overfishing criteria), it is important to understand how SDC are related to
conservation objectives and de minimis fishing provisions.

Some de minimis fishing provisions are inherent in conservation objectives, in particular, those
based on exploitation rates like OCN coho, which have no spawning escapement floor. Others
are exceptions to conservation alert actions, such as those for KRFC and Washington coast coho.
There are few stocks lacking any mechanism to allow de minimis fishing impacts without use of
an emergency rule to implement management measures, and for only one of those stocks,
Sacramento River fall Chinook (SRFC) is a preseason forecast available that can trigger a
conservation alert. Oregon coastal Chinook have a conservation objective with a clear floor but
no means for a preseason forecast; therefore, the stock cannot be projected to fall below its
conservation objective, and thus trigger a conservation alert and the associated fishery closure.
SRFC therefore, stands out as the only stock in the FMP likely to require a fishery closure
pursuant to a conservation alert.

Changing a stock’s conservation objectives from a spawning escapement to an exploitation rate
(without an escapement floor) is one alternative for allowing de minimis fishing impacts. This
allows the new objective to reflect the stock’s unique characteristics, although the analyses
needed to support the change may be more complicated. However, the process to incorporate the
change into the FMP is fairly straightforward, only requiring review and approval by the STT,
SSC, and Council. This is similar to, and typically coincident with, the salmon methodology
review process. Another potential complication of this approach would be to establish biomass
based SDC.

Changing the Council action required when a conservation alert is triggered is another
possibility. The current requirement to close Council area fisheries could be changed to reduce
impacts to a specified level, for example to no less than half or 2/3 Bysy, or no more than an
AEQ ER of 10 percent. This approach could be used on a stock specific basis or as a blanket
policy. Currently, the requirement to close Council area fisheries is a blanket policy with
exceptions listed for KRFC, stocks subject to U.S v. Washington or Hoh v. Baldrige court
orders, ESA listed stocks, stocks with a base period exploitation rate of less than 5 percent, and
hatchery stocks. The two former exceptions are currently specific to the conservation alert
action, and allows for de minimis fishing impacts on a year to year basis; however those stocks
are still subject to status determination for when the stock triggers an overfishing concern. When
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an overfishing concern is triggered, an assessment of the cause and recommendations for
rebuilding are to be developed, which may or may not allow for de minimis impacts. The latter
three exceptions are for all overfishing criteria (conservation alert and overfishing concern), and
are indeterminate in length. The MSA has specific requirements for exceptions and flexibility in
application of ACL/AM; therefore, the current FMP provisions may need revision to comport
with the MSA requirements.
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Summary of Topics and Potential Alternatives

for Salmon FMP Amendment 16 Scoping

An amendment for incorporating MSA requirements from the 2007 amendments, and for consistency with the 2009
revised National Standard 1 Guidelines (CFR section 600.310).

I. Stock Classification Section 600.310(d)

Stock Classification: Potential Alternatives

Stocks considered “in the
fishery”

Status quo: All stocks currently listed in the FMP are considered “in the
fishery”
All stocks currently listed in the FMP, except those impacted less than [?]%
by PFMC fisheries, will be considered “in the fishery”
Others?
Only the following stocks will be considered “in the fishery™:

0 KRFC, etc etc.

Potential “ Ecosystem
components (EC)” *

Status quo: No EC species are currently identified
The following stocks will be considered EC species based on vulnerability
to experiencing overfishing and becoming overfished due to PFMC
fisheries:
0 Far north migrating Chinook stocks with Council area base period
exploitation rates of less than 5 percent.

Stock Complexes: Potential Alternatives

Potential stock complexes’,
and any indicator stock(s)*

Status quo: existing complexes are based on species, geography, and river
of origin and indicators stocks are identified for data-poor stocks.
Complexes will be defined as currently organized and for purposes of
setting the ACL complexes will also be based on species: one Chinook
complex, one coho complex, one pink complex.
Complexes will be defined for purposes of setting the ACL and will be
based on species and management zone relative to Cape Falcon, OR:

0 Chinook North of Falcon

0 Chinook South of Falcon

0 Coho North of Falcon

0 Coho South of Falcon

0 Pink North of Falcon???
Complexes will be defined for purposes of setting the ACL and will be
based on species, management zone relative to Cape Falcon, OR:, and stock
vulnerability

0 Chinook North of Falcon
Chinook South of Falcon
PST Chinook Stocks
Far north migrating spring Chinook stocks
Coho North of Falcon
Coho South of Falcon
Pink North of Falcon???

©Oo0o0O0Oo

@]

Other?
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Il. Reference Points and Status Determination Criteria (SDC) Section 600.310(€)
and Section 600.310(f)

Reference Points and SDC: Potential Alternatives

MSY?

Status quo: MSY and MSY proxies are specified based on best available science
and indicator stocks are used for data-poor stocks.

Other?

For ESA listed stocks in the FMP, the “flexibility provision” of the NS1 Guidelines
(600.310 (h)(3)) will be utilized and specification of all MSA-required reference
points will be deferred until such time that the stocks are de-listed; in the interim,
ESA consultation standards will be used to ensure the stocks’ conservation and
management.

For hatchery stocks as defined in FMP Table 3-1, the “flexibility provision” of the
NS1 Guidelines (600.310 (h)(3)) will be utilized and hatchery goals will serve as
the conservation objective, but these stocks will not be subject to requirements for
specification of MSY.

OFL*

Status quo: No OFL is specified for any stock or complex.

OFL would be specified as annual amount of catch that corresponds to the estimate
of MFMT applied to a stock or stock complex’s abundance and is expressed in
terms of numbers or weight of fish.

Other? (something based on spawning escapement?)

ABC*

Status quo: ABC is not currently a reference point used for salmon.

ABC will be specified for each stock as the stock’s annual catch that accounts for
the scientific uncertainty in the estimate of OFL and any other scientific
uncertainty.

ABC will be specified for each complex as the complex’s annual catch that
accounts for the scientific uncertainty in the estimate of OFL and any other
scientific uncertainty.

ABC will be specified for each stock as the stock’s annual spawning escapement
that accounts for the scientific uncertainty in the estimate of OFL and any other
scientific uncertainty.

ABC will be specified for each complex as the complex’s annual spawning
escapement that accounts for the scientific uncertainty in the estimate of OFL and
any other scientific uncertainty.

Other??

For ESA listed stocks in the FMP, the “flexibility provision” of the NS1 Guidelines
(600.310 (h)(3)) will be utilized and specification of all MSA-required reference
points will be deferred until such time that the stocks are de-listed; in the interim,
ESA consultation standards will be used to ensure the stocks’ conservation and
management.

For hatchery stocks as defined in FMP Table 3-1, the “flexibility provision” of the
NS1 Guidelines (600.310 (h)(3)) will be utilized and hatchery goals will serve as
the conservation objective, but these stocks will not be subject to requirements for
specification of ABC.
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ACLstock<ABCstock<OF Lstock

ABC Control Status quo: Currently, there is no “ABC control rule” used, nor an ABC; however,
Rule the stock specific conservation objectives are considered MSY control rules.

Options for an ABC control rule:

e Sum of harvestable surplus from all stocks (ABC=0OFL)

o Blanket buffer applied to OFL (ABC<OFL)

e Buffer adjusted for data quality (ABC<OFL)

e Conservation objectives based on MSP, habitat seeding, stepped exploitation rate,
etc. that are more conservative than MSY (ABC<OFL)

Options for who applies the ABC control rule and makes the recommendation:

e The SSC will approve the methods to compute the ABC control rule, the STT will
apply the ABC control rule to identify the ABC, and make the ABC
recommendation to the Council.

e The SSC will approve the methods to compute the ABC control rule, the STT will
apply the ABC control rule to identify the ABC, have it certified by the SSC, and
make the ABC recommendation to the Council.

e The SSC will approve the methods to compute the ABC control rule, the STT will
apply the ABC control rule to identify the ABC, and the SSC will make the ABC
recommendation to the Council.

o 777

ACL* e An ACL will be based on catch and specified for each stock.

e An ACL will be based on spawning escapement and specified for each stock.

e An ACL will be based on catch and specified for each complex, but not for each
stock.

e An ACL will be based on catch and specified for each complex, and for each
indicator stock.

e An ACL will be based on spawning escapement and specified for each indicator
stock.

o 777

e For ESA listed stocks in the FMP, the “flexibility provision” of the NS1 Guidelines
(600.310 (h)(3)) will be utilized and specification of all MSA-required reference
points will be deferred until such time that the stocks are de-listed; in the interim,
ESA consultation standards will be used to ensure the stocks’ conservation and
management.

e For hatchery stocks as defined in FMP Table 3-1, the “flexibility provision” of the
NS1 Guidelines (600.310 (h)(3)) will be utilized and hatchery goals will serve as
the conservation objective, but these stocks will not be subject to requirements for
specification of ACL.

Potential b ACLcomplex<ABCcomplex:OFLcomplex
relationshi P (S) o ACLcompleX:ABCcomplex<OFLcomplex
between b ACLcomplex<ABCcomplex<OFLcomplex
OFL, ABC, b ACLstock<ABCstock:OFLstock
and ACL ¢ ACLg10=ABC;100<OFLyock

[}

[}

?
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oy?

Status quo: OY is currently defined in the FMP as “The optimum yield to be
achieved for species covered by this plan is the total salmon catch and mortality
(expressed in numbers of fish) resulting from fisheries within the EEZ adjacent to
the States of Washington, Oregon, and California, and in the waters of those states
(including internal waters), and Idaho, that, to the greatest practical extent within
pertinent legal constraints, fulfill the plan’s conservation and harvest objectives.
The subsequent catch and mortality resulting under the Council’s management
recommendations will embody the optimum yield and will be equal to or less than
MSY from the fishery. The level of total allowable harvest, the relative harvest
levels in various management areas, and the species and stock composition of
optimum yield will vary annually, depending on the relative abundance and
distribution of the various stocks and contingencies in allocation formulas.”
Revise the language in the FMP to describe that OY is based each year on the
harvest allowable limited by the weakest stock(s).

SDC for
determining
overfishing:

F> MFMT
Or

Annual catch
> OFL

Status quo: not explicit in FMP, but recently defined by STT for KRFC as
spawning escapement < conservation objective for three consecutive years and, in
at least one of the three years, due to fishing mortality.

Overfishing will be determined at the stock level.

Overfishing will be determined at the complex level.

Overfishing will be determined as F > MFMT annually.

Overfishing will be determined as F > Fygy annually.

Overfishing will be determined as actual catch > OFL annually. (if not OFL, then
ABC or MSY?)

Overfishing will be determined as spawning escapement < conservation objective
annually.

Other? (options for the three year time series here too?)

For ESA listed stocks in the FMP, the “flexibility provision” of the NS1 Guidelines
(600.310 (h)(3)) will be utilized and MSA-required status determinations will be
deferred until such time that the stocks are de-listed; in the interim, ESA
consultation standards will be used to ensure the stocks’ conservation and
management.

For hatchery stocks as defined in FMP Table 3-1, the “flexibility provision” of the
NS1 Guidelines (600.310 (h)(3)) will be utilized and hatchery goals will serve as
the conservation objective, but these stocks will not be subject to requirements for
status determination criteria for overfishing.

MFEMT?

Status quo: Currently not formally specified, but has recently been interpreted as a
stock not meeting its conservation objective for three consecutive years.

MFMT will be specified for each stock as not meeting its conservation objective
annually.

MFMT will be specified for each stock as not meeting its conservation objective for
three consecutive years.

MFMT will be specified for each stock as the level of fishing mortality (F), on an
annual basis, above which overfishing is occurring, and will be expressed as a
single number (a fishing mortality rate or F value), and/or as a function of spawning
biomass.

MFMT will be specified for each stock as the level of fishing mortality (F), on an
annual basis, above which overfishing is occurring, and will be expressed as ...(a
measure of reproductive potential).

Other?
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For ESA listed stocks in the FMP, the “flexibility provision” of the NS1 Guidelines
(600.310 (h)(3)) will be utilized and specification of all MSA-required reference
points will be deferred until such time that the stocks are de-listed; in the interim,
ESA consultation standards will be used to ensure the stocks’ conservation and
management.

For hatchery stocks as defined in FMP Table 3-1, the “flexibility provision” of the
NS1 Guidelines (600.310 (h)(3)) will be utilized and hatchery goals will serve as
the conservation objective, but these stocks will not be subject to requirements for
specification of MFMT.

SDC for
overfished:

M SST?2

Status quo: Currently not formally specified, but has recently been interpreted as a
stock not meeting its conservation objective for three consecutive years.

MSST will be specified for each stock as not meeting its conservation objective for
three consecutive years.

MSST will be specified for each stock as %2 of its Bysy or Bysy proxy annually.
MSST will be specified for each stock as not meeting ' of its Bysy or Bysy proxy
for three consecutive years.

MSST will be specified for each stock as three year average of 2/3 of its Bysy or
Bumsy proxy annually.

MSST will be specified for each stock as three consecutive years not meeting its
conservation objective and experiencing a significant downward trend.

Other? (any options where the time would be different for Chinook vs. coho?)

For ESA listed stocks in the FMP, the “flexibility provision” of the NS1 Guidelines
(600.310 (h)(3)) will be utilized and specification of all MSA-required reference
points will be deferred until such time that the stocks are de-listed; in the interim,
ESA consultation standards will be used to ensure the stocks’ conservation and
management.

For hatchery stocks as defined in FMP Table 3-1, the “flexibility provision” of the
NS1 Guidelines (600.310 (h)(3)) will be utilized and hatchery goals will serve as
the conservation objective, but these stocks will not be subject to requirements for
status determination criteria for overfished and specification of MSST.

Others?

Conservation
Objective’

Status quo: The conservation objective is a currently specified for each stock based
on MSY, MSP, and/or Fysy and is used for constraining harvest and SDC.

The conservation objective will be specified for each stock based on a stock’s MSY
or MSY proxy or MSP (??).

The conservation objective will be specified for each stock based on a stock’s ABC.
The conservation objective will be specified for each stock based on a stock’s ACL.
The conservation objective will be specified for each stock based on the stock
complex’s ACL.

For ESA listed stocks in the FMP, the “flexibility provision” of the NS1 Guidelines
(600.310 (h)(3)) will be utilized and ESA consultation standards will serve as the
conservation objective.

For hatchery stocks as defined in FMP Table 3-1, the “flexibility provision™ of the
NS1 Guidelines (600.310 (h)(3)) will be utilized and hatchery goals will serve as
the conservation objective, but these stocks will not be subject to requirements for
reference points ... .

Others?
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I1l. Annual Catch Limits (ACLs)*

ACLs: Potential Alternatives

Stocks subject tothe M SA annual life | ¢ None
cycles exception
Stocks managed under an PST Chinook stocks

inter national agreement to which the
U.S. isaparty, thus proposed to be
subject to the M SA inter national

exception.

PST coho stocks
Canadian Chinook stocks
Canadian coho stocks

ACLswill likely be specified:

Annually

Potential for the stocks' or
complexes to be subdivided into
sector-ACL s (e.g. commercial and
recreational fishing sectors)

Non-Indian commercial, recreational
Quota transfers allowed or not allowed between sector
ACL?

Potential for the stocks' or
complexes' ACL sto be subdivided
into Federal, state, and/or tribal sub-
ACLs

Treaty Indian, Non-Indian
North of Cape Falcon, South of Cape Falcon

V. Accountability Measures (AMs)*

AMs: Potential Alternatives

AM-like measures currently in the
FMP that are potential ‘inseason
AMS

Status quo: there are no measures identified currently as
“AMs” however, the following meet the definition of an
inseason AM:

0 (e.g., include, but are not limited to: ACT; closure
of a fishery; closure of specific areas; changes in
gear; changes in trip size or bag limits; reductions
in effort; or other appropriate management controls
for the fishery)

[From those identified above, propose to classify them as
inseason AMs.... Has to apply to all stocks, not just some.]
Others?
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Potential “ post-season” AMSs,
applied when the ACL is exceeded

Status quo: there are no measures identified currently as
“AMs” however, the following meet the definition of a
postseason AM
0 Annual SAFE document
Overfishing concern assessment
Conservation alert assessment
EFH assessment
Notice to state/tribal managers
Methodology review

O O0OO0OO0Oo

Potential for an ACT to be specified
to prevent exceeding the ACL

Status quo: No ACT is currently specified or used.
Inseason quota tracking uses buffer for soft data to
incorporate management uncertainty and prevent exceeding
quotas.

Specify an ACT for the stock complexes’ with ACLs.

Potential waysto incor porate
management uncertainty

Status quo: Managing for the weak stocks results in harvest
limits for most stocks that are set below their conservation
objective, thus adding a layer of protection. For the weakest
stocks, however ... (how is mgt uncertainty incorporated
for the weakest?)

Account for management uncertainty only for the weakest
stock that is the limiting factor for the fishery.

Other?

The FMP currently givesNMFSthe
ability to close the fishery inseason if
it determines closure of thefishery is
necessary to prevent overfishing.

Status quo: Yes

VI. Updating Specific Stocks’ Conservation Objectives

Specific Conservation Objectives: Potential Alternatives

Klamath River Fall Chinook

Status quo: < 66-67% spawner reduction rate with 35,000
adult natural area spawner floor.

e Spawner floor of 40,700

e  Bysy =40,700
Oregon Coast Chinook e Status quo: 60-90 adult natural spawners per mile

e Spawning escapement objectives for three components
Columbia Upriver Bright fall e Status quo: 40,000 natural adult bright adults above
Chinook McNary Dam

e 60,000 natural adult bright adults above McNary Dam
Columbia Upriver Summer Chinook | e Status quo: 80,000-90,000 adults above Bonneville Dam

e 29,300 adults inriver run size
Willapa Bay Natural Fall Chinook e Status quo: Undetermined

o 4400 (WDFW goal)
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Oregon Coastal Natural coho e Status quo: Amendment 13 exploitation rate matrix
e OCN workgroup matrix

Willapa Bay Natural Coho e Status quo: not an FMP stock
e 13,090 (WDFW goal)

Washington North Coastal Coho e Status quo: Hoh v. Baldrige spawning escapement
e PST exploitation rate matrix

Puget Sound Coho e Status quo: PSSMP spawning escapement
e PST exploitation rate matrix
e Comprehensive coho agreement?

VI. De Minimis Fishing Provisions

De minimis fishing provisions: Potential Alternatives

Stock Specific e Status quo - OCN: Conservation objective based on
exploitation rate matrix

e Status quo - KRFC: < 10% age-4 ocean exploitation rate;
exception to conservation alert only.

e ?Update conservation objectives using exploitation rates

e MSE

Blanket e Status quo - Puget Sound coho, North Washington coast
coho and Chinook: Annual co-manager agreement;
exception to conservation alert only.

e Status quo - Far north migrating Chinook: <5% base period
exploitation rate; excepted from FMP overfishing criteria
(overfishing concern and conservation alert)

e ?7<X% AEQ exploitation rate in Council area fisheries

o 7>X% of Bysy projected abundance
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Appendix A
Exploitation rate control rulesfor salmon stocks under the current Salmon FMP

The conservation objectives in the Salmon FMP can be classified into 4 basic types of
exploitation rate control rules, which prescribe an allowable maximum exploitation rate on the
basis of the forecast abundance of the stock. The four types of control rules include: 1) constant
escapement, 2) escapement range, 3) escapement rate with a floor, and 4) stepped, or tiered,
exploitation rate. While all of these types of control rules may, or may not allow some fishing
opportunity at low stock levels (de minimis fisheries), the escapement range goal for Sacramento
River fall Chinook is the only conservation objective in the salmon FMP that does not currently
allow de minimis fisheries.

Constant Escapement

Constant escapement policies, or fixed escapement goals are currently in place for Grays Harbor
spring and fall Chinook, Grays Harbor coho, Quillayute spring/summer Chinook, Hoko
summer/fall Chinook, Puget Sound Chinook and coho stocks, and virtually all Columbia Basin
stocks except for Willamette Spring Chinook and lower Columbia natural coho. The objectives
of all hatchery stocks also fall into this category. Under a constant escapement policy, the
allowable exploitation rate is defined by:

ER = max[0, (PSEG)/PS]

Where ER is the maximum allowable harvest rate, PS is the forecast number of potential
spawners in the absence of fishing, and EG is the escapement goal. Under this control rule, all
potential spawners in excess of the escapement goal may be harvested (Figure 1).
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Figure 1. Exploitation rate control rule for a fixed escapement goal policy.

While the control rule dictates zero harvest when the spawning potential of the stock is forecast
to be less than the escapement goal, all stocks in the FMP with fixed escapement goals either fall
into one of the three exceptions to Council actions to prevent overfishing (hatchery stocks, ESA
listed stocks, and stocks with minimal impacts in Council area fisheries), or are subject to a US
District Court decision allowing state and tribal co-managers to agree to an annual target less
than the escapement goal of record. Thus unspecified de minimis fisheries are allowed on all
Council stocks with fixed escapement goals.

Escapement Range

Escapement range goals are comparable to fixed escapement goals except that the goal has an
upper limit (Figure 2). Escapement range goals are in place for Sacramento River fall Chinook,
Oregon coastal Chinook, Willamette spring Chinook, Queets coho, Hoh coho, and Quillayute fall
coho.

The control rule for an escapement range goal is described by:
max[0, (PSUEG)/PS] < ER < max[0, (PSLEG)/PS]

where UEG is the upper limit of the range and LEG is the lower limit of the range.
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Escapement Goal Range
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Figure 2. Exploitation rate control rule for an escapement range goal. All exploitation rates
within the shaded area are permitted.

In practice, because the FMP does contain any consequences for exceeding the upper bound of
the escapement goal, this policy is functionally equivalent to a constant escapement goal policy
with the goal set at the lower bound of the range.

Of the stocks with escapement range goals, only Sacramento River fall Chinook do no not have a
provision in the FMP to allow for de minimis fisheries. The FMP allows state and tribal co-
managers to agree to an annual target less than the escapement goal range for Washington
coastal coho stocks, and Willamette spring Chinook are ESA listed, and subject to the
exploitation rate exception to Council actions to prevent overfishing.

Exploitation Rate with Escapement Floor

Stocks with this conservation goal policy include Klamath River fall Chinook, and most of the
Washington coastal Chinook stocks (Queets fall, Queets spring/summer, Hoh fall, Hoh
spring/summer, and Quillayute fall). In theory, the intent of this policy is to manage for a
constant exploitation rate, but not let the escapement fall below a specified minimum value. In
practice, this policy is essentially the same as the constant escapement except that the maximum
allowable exploitation rate is specified in the FMP:

ER = max {0, min[(PS-EF)/PS, MaxER]}
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where EF is the escapement floor and MaxER is the target exploitation rate when the escapement
floor is not a constraint.

Exploitation Rate with Floor
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Figure 3. Exploitation rate control rule for a fixed rate policy with escapement floor.

The FMP allows state and tribal co-managers to agree to an annual escapement target less than
the floor for Washington coastal stocks with exploitation rate policies with an escapement floor,
so unspecified de minimis fisheries are allowed for these stocks. Amendment 15 to the salmon
FMP establishes a special case of this policy for Klamath River fall Chinook.

The policy for KRFC is to target a spawner reduction rate (equivalent to an exploitation rate) of
0.66 to 0.67 on average, with an escapement floor of 35,000 natural area adult spawners. If
spawning escapement is projected to be less than 35,000 natural area adult spawners, de minimis
fisheries are permitted with an age-4 ocean impact rate not to exceed 0.10. If the spawning
escapement is projected to be less than 22,000 natural area adult spawners under this de minimis
fishing regime, further unspecified reductions in fisheries are required. This 0.10 age-4 ocean
impact rate translates into a spawner reduction rate of approximately 0.25 (Figure 4).
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Klamath Goal
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Figure 4. Exploitation rate control rule for Klamath River fall Chinook established by
Amendment 15. The dashed line represents unspecified reductions in harvest impacts.

Tiered Exploitation Rate

Tiered exploitation rates prescribe a maximum allowable exploitation rate on the basis of
abundance categories or bins. Only one stock in the FMP (Oregon coast natural coho) currently
has a tiered exploitation rate policy as a conservation objective, and it is excepted from Council
action to prevent overfishing by virtue of being listed under the Endangered Species Act.
However, Puget Sound coho stocks are currently being managed with a tiered exploitation rate
policy under the coho Chapter of the Pacific Salmon Treaty. Under this policy each stock is
classified into abundance categories of “critical”, “low” and “normal”. Maximum allowable
exploitation rates have been identified for each abundance category on the basis of a productivity
analysis for each stock. The maximum allowable exploitation rate in each year is determined by
which category the stock abundance is projected to fall into that year (Figure 5). Further
reductions in exploitation rates may be required based on the number of stocks within each
management unit that fall into the “critical” category. This policy specifically permits de
minimis fishery impacts on stocks that fall into the “critical” category.
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Tiered Exploitation Rate

exploitaiton rate (ER)

critical Iy nan 2l
abundance (PS)

Figure 5. Tiered exploitation rate control rule in effect for Puget Sound coho stocks under the
Pacific Salmon Treaty.

A special case of this policy is in effect for Oregon coast natural (OCN) coho. Though OCN
coho are excepted from Council action to prevent overfishing, the FMP conservation objective
has been adopted by NMFS as their ESA consultation standard. Under this policy, maximum
allowable exploitation rates are prescribed on the basis of the actual escapement of spawners in
the brood year of the vulnerable cohort, and a survival index based on the return rate of hatchery
jacks in the prior year (Figure 6).

A similar matrix approach was developed for lower Columbia River natural coho, and serves as
the basis for NMFS Endangered Species Act consultation standard. It constrains the Council’s
management of ocean fisheries in some years, but is not part of the FMP. A more complex
version of the OCN harvest matrix, which includes lower exploitation rates a low abundance and
higher exploitation rates at high abundance, was developed by the OCN review group in 2000.
This modified matrix was accepted by the Council and has served as NMFS ESA guidance since
2001, but is not part of the FMP.
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Figure 6. Exploitation rate control rule for Oregon coast natural coho. The maximum allowed
exploitation rate ranges from 15% to 35% depending on the abundance of spawners in the parent
brood and a survival index based on the return rate of hatchery jacks. At extremely low levels of
parent abundance or survival index, the maximum rate is capped at 10-13%.
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Range of Potential Issues for
Amendment 16

Determining scope of Amendment 16 will require Councill
guidance

Potential issues include:
— New MSA Requirements and National Standard 1 Guidelines
— De Minimis Fishing Provisions

— Conservation Objectives

Next steps will include developing alternatives for NEPA
analysis



Preview of Key Conclusions

Substantial rewrite of the Salmon FMP

Substantial changes to Status Determination Criteria (SDC)
related to overfishing and overfished

Consideration of substantive of changes to South of Falcon
management to include possible use of buffers and/or quotas



Presentation Overview

« National Standard 1 Guidelines
— Stock Classification
— References Points and Related Uncertainties
— Stock Complexes
— Status Determination Criteria
— Accountability Measures

e De Minimis fishery provisions

e Conservation Objectives



Stock Classification

 NS1 Guidelines provide new stock classification structure
— “In the fishery” (default)
— “Ecosystem component” stocks (optional)

o Stock classification important because it determines:
— Which stocks are subject to various MSA requirements (including, but
not limited to, ACLs and AMs)
* Other key provisions related to organizing the fishery
— “Flexibility” provisions

— International exception



Amendment 14 Salmon FMP

* 69 Individual Stocks/complexes

— Most with specific conservation objectives

o Stocks Subject to FMP Overfishing Criteria (SDC)

— Conservation Alert — stock projected to be below conservation
objective > no fishing

— Overfishing Concern — stock below conservation objective for three
years > overfishing review

 FMP “Exceptions” to overfishing criteria
— ESA listed stocks

— Hatchery stocks
— Stocks with minimal harvest impacts (Far North Migrating stocks)



NS1 Stock Classification

The “fishery” /
Stocks “in the fishery

Target stocks

Non-target stocks
retained for
sale or personal use

Non-target stocks
not retained that are, or
could likely become, subject
to overfishing or overfished

Ecosystem component
species / stocks (optional)



Target Stocks — “In the fishery”

o Seek to catch for sale or personal use
— Hatchery and Healthy/Productive Natural Stocks

— Fisheries structured to exploit stock based on abundance, distribution,
and run timing

e Could include
« SRFC, KRFC, SOC Chinook, Columbia Hatchery Fall Chinook

 OPI Hatchery Coho, WA Coastal Hatchery and Natural Coho,
Puget Sound Hatchery and Natural Coho



Non-Target Stocks — “In the fishery”

* Fish caught incidentally during the pursuit of target stocks
— Fisheries not structured to exploit stock
— Fisheries may be structured to avoid non-target stocks

 These may or may not be retained for sale or personal use

— Cannot distinguish between many salmon stocks when caught, so
most/all are retained

— Encounters generally at low/incidental levels

e Could include
— ESA listed stocks
— Far north migrating stocks
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Ecosystem Component Stocks
—not “in the fishery”

Optional

If designated should be
— Non-Target Stocks
— Not Generally Retained

— Not Likely to become subject to overfishing or overfished
Do not require specification of reference points

Could include

— Far north migrating stocks

11



“Flexibility” in application of NS1 Guidelines

* Flexibility relates to specification of reference points and
management measures

« Alternative approaches may be proposed in circumstances
where standard approaches do not fit

e Salmon noted as an example in NS1 Guidelines

 Would include
— ESA listed species
— Hatchery stocks

12



MSA Exceptions from ACL/AM requirements

o Species with a 1 year life cycle — does not apply

 International fishery agreements — stocks subject to the
Pacific Salmon Treaty agreement

e Could include
— Far north migrating Chinook stocks
— Canadian Chinook stocks
— Washington coast and Puget Sound coho stocks
— Canadian coho stocks
— Pink stocks



Stock Complexes

Further description and organization of the fishery
Useful for specification of reference points

Stock complexes

— stocks with similar geographic distributions, life history, and
vulnerabilities

— useful when fishermen cannot distinguish individual stocks among
their catch

Indicator stocks
— Stocks with measurable SDCs

— Useful to help manage more poorly known stocks that are in the
complex

14



Stock Classification — Summary

Describe how fishery is organized

Effects which stocks are subject to various MSA
requirements including those related to ACLs and AMs

Stock Classification
— In the fishery
e Target stocks
* Non-target stocks
— Ecosystem component stocks

Application of “Flexibility” provision

International Exception

15



Reference Points

 Reference points required for stocks in the fishery
— MSY, ABC, ACL, and SDC for overfishing and overfished (MSA)

« SAC Recommendations
— Salmon FMP needs to describe how ABC and ACL will be specified.

— Salmon FMP needs to be revised to provide distinct SDC for
overfishing and overfished that are objective and measurable.
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Catch in Tons of a Stock

Increasing

NS1G’s Framework

Year 1

OFL=ABC =zACL >ACT”

*Optional accountability measure.

Overfishing Limit

Annual Catch Limit

 mmscu e

Corresponds
with MSY

Should
achieve OY
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SSC Role Council Role

- R Science \
Management
\ feedback loop ,
Scientific
Uncertainty

ACL < ABC
Management
C|ence Uncertainty
Management
feedback Ioop ACT
Optional AM

A single control rule combining both scientific and management uncertainty
could be used for the ABC recommendation, the ACL, and, an ACT, if used. ;g



ACLs for Salmon

e Challenges to implementing ACLs in the salmon fishery
— Mixed stock fishery — cannot distinguish among stocks in the ocean
— Stock specific conservation objectives vary
« MSY based escapement goals
« MSP based escapement goals
* Fixed or variable exploitation rates

e Options for basis of ACL:
— Catch
— Escapement
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ACLs Based on Catch

If based on catch, ACL would be specified for a complex
Various options for organizing complexes
Indicator stocks would be identified for each complex

Conseguence would likely be quota based management
with inseason monitoring — unless uncertainty account for in
some other way

20



ACLs & Stock Complexes:

All Originating South of U.S. Border, Species

1. Chinook .
2. Coho < e

2 Complexes \ | -;;’



ACLs & Stock Complexes:

All Harvested South of U.S. Border, Species

1. Chinook .
2. Coho < e

2 Complexes \ | -;;’



ACLs & Stock Complexes:
Species, Management Areas, Ocean Distribution

1. Chinook NOF
2. Coho NOF

Cape Falcon, OR

3. Chinook SOF
4. Coho SOF

4 Complexes \_ A



ACLs & Stock Complexes:
Species, Management Areas, Ocean Distribution, Significance

1. Chinook NOF

Significant contributions

2. Chinook NOF Cape Falcon, OR

Not significant contributions /

_ 5. Coho |
3. Chinook SOF

Significant contributions <
4. Chinook SOF

Not significant contributions

5 Complexes \_ N o




Indicator Stocks

Indicator stocks associated with each complex

Include any stock with a conservation objective — stocks we
manage for

North of Falcon

— Lower River Hatchery, Lower River Wild, UCR Summers, Snake River
Fall Chinook, etc.

South of Falcon
— SRFC, KRFC, CCC, etc.
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ACLs Based on Escapement

100,000

Annual Catch Target ?? Should

achieve OY
/ Annual Catch Limit ?

—
: .. Corresponds
2
Conservation objective - with MSY

40,700

Escapement (#s of natural spawners)

Year 1

Not drawn to scale; distance between reference points just illustrative. KRFC S,,sy used as an example. 26



Status Determination Criteria (SDC)

SDC are used to determine If overfishing has occurred or a
stock or stock complex is overfished

— Has fishing jeopardized the capacity of the stock to produce MSY on a
continuing basis?

Overfishing determined based on a rate of fishing —
exploitation rate

Overfished determined based on biomass — escapement
level

Required for each stock or stock complex

Expressed in a way that enables monitoring to determine
stock status annually, if possible.

27



Status Determination Criteria (SDC)

Current FMP Overfishing Criteria (SDC)

— Conservation Alert — stock projected to be below conservation
objective > no fishing

— Overfishing Concern — stock below conservation objective for three
years > overfishing review

But unclear when a stock is overfished or when overfishing
has occurred

KRFC overfishing review — NMFS determined stock was
overfished and that overfishing had occurred

— Ad hoc determinations not based on criteria from FMP

Confusion internally and externally

28



Accountability Measures

 Required by MSA and NS1 Guidelines

— designed to address and minimize the frequency and magnitude of
overages relative to ACLs and provide necessary corrections if they
occur

29



Accountability Measures

e |Inseason Accountability Measures

— Whenever possible FMPs should include inseason monitoring and
management measures to prevent catch from exceeding ACLs

— May include:
 Annual Catch Targets (ACT) where ACT<ACL — aka buffers
* |[nseason monitoring and management authority — aka quotas

 ACLs and AM may be applied to the fishery or specified sectors

* Postseason Accountability Measures

— To mitigate or correct for ACL overages
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Accountability Measures

Current FMP Measures
— Features of current FMP not classified as AM, but meet the intent
— Inseason

e Sector specific quotas, inseason monitoring, and extensive
authority to close or modify fisheries — apply primarily NoF

— Postseason

 SAFE Documents, Overfishing Concern/Conservation Alert,
Methodology Review, and requirement to meet the conservation
objectives in the following year
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Accountability Measures

Possible New AMs for Amendment 16

— Absent inseason management control, AMs should use ACTs set

below ACLs to address management uncertainty so that catches do
not exceed ACLs

— NoF many sector specific guotas, inseason controls, and more limiting
weak stocks

— SoF less inseason control and fewer limiting weak stocks

SAC Recommendation

— For SoF fisheries include alternatives that consider the use of -
o Buffers to ACL (e.g., KRFC esc floor), or
» Quotas and inseason management -

to address requirements for AMs
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De Minimis Fishery Provisions

e De Minimis fishery — how we manage when a stock is
depressed - closure or some low level of fishing?

e Council Direction to Include in Amendment 16
— Primarily to Address Sacramento River Fall Chinook (SRFC)

 Not Required by MSA or NS1 Guidelines
— Although Current Provisions May be Affected by Amendment 16
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De Minimis Fishery Provisions

e Council interest in remedy for automatic closures — e.g.,
KRFC or SRFC

* Closures result from combination of certain conservation
objectives (fixed escapement goals) and Conservation Alert
provisions (required closure if below goal)

34



De Minimis Fishery Provisions

 Few stocks subject to Conservation Alert closure
— SRFC only stock under current FMP
— Other stocks could be subject to conservation alerts, e.g.,
* Oregon coast Chinook
o Upper Columbia River Summer Chinook

e Other stocks not subject to Conservation Alert closures for
various reasons
— Exploitation rate management, e.g., OCN coho, ESA stocks
— Washington coast and Puget Sound Chinook and coho

— ESA, hatchery stocks, and FNM stocks currently “excepted” from
conservation alert requirements
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De Minimis Fishery Provisions

e Guidance from Council — further discussion and guidance
regarding Council’s objectives for addressing De Minimis
fishery provisions

— Directly — consider SRFC directly as we did for KRFC through
Amendment 15, or

— Indirectly — consider De Minimis fishery provisions indirectly through
changes in specific conservation objectives or the Conservation Alert
provisions,

— Other
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Conservation Objectives

Council Direction to Consider Updates for Amendment 16
— To Address De Minimis Fishing - SRFC
— Update MSY/MSP Estimates — KRFC and others as needed
— For Consistency With Other Management Forums — PST Agreement
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Conservation Objectives Updates

Most updates can be done without FMP Amendment
— Klamath spawner floor is the exception
— All others through STT and SSC review and approval

Updates are not ACL/AM requirements

— Although Conservation Objective Updates/Modifications May Facilitate
Required Elements
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Potential Updates/Additions

Puget Sound Coho — In progress
WA North Coastal Coho

Willapa Natural Coho

Willapa Natural Chinook

Columbia Upper River Summer Chinook
Columbia Upriver Bright Fall Chinook
OR Coastal Chinook — In Progress
Klamath River Fall Chinook
Sacramento River Fall Chinook

ESA Listed Stocks

Others?
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Conservation Objectives

SAC Recommendations

— Develop a prioritized list of conservation objectives that should be
reviewed and updated, establish associated schedule

— KRFC and SRFC should be at the top of the list

— Do not update stock specific conservation objectives as part of the
Amendment 16 process unless done to address NS1G concerns

40



Basis of Conservation Objectives

Current FMP treats conservation objectives as MSY or MSY
Proxy

MSY provides foundation for specifying all reference points

Adjustment for uncertainty incorporated into conservation
objectives for some stocks already, e.g., WA coastal coho
are based on MSY with buffer; Puget Sound coho are based
on MSP

Basis of the conservation objective now more important to
consider when specifying reference points

41



Basis of Current Conservation Objectives

Conservation Objective

Coho Agency Lead Current Basis
Willapa Bay (Natural) WDFW Not in FMP
Grays Harbor Hoh v Baldrige MSP
Queets Hoh v Baldrige MSY Proxy-+tbuffer
Hoh Hoh v Baldrige MSY Proxy-+tbuffer
Quillayute Fall Hoh v Baldrige MSY Proxy-+buffer
Western Strait of Juan de Fuca US v Washington MSP
Eastern Strait of Juan de Fuca US v Washington MSP

Hood Canal US v Washington MSP

Skagit US v Washington MSP
Stillaguamish US v Washington MSP
Snohomish US v Washington MSP

BC Coastal Stocks Canada Unknown
Fraser River Canada Unknown
Pink

Puget Sound US v Washington Unknown
Fraser River Canada Unknown
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Requested Guidance

e Detalls related to National Standard 1 Guidelines

e De Minimis Fishing Provisions

— Should we consider SRFC directly as we did for KRFC through
Amendment 15, or

— consider De Minimis fishery provisions indirectly through changes in
specific conservation objectives or the Conservation Alert provisions?

e Conservation Objectives
— Update particular conservation objectives through Amdmt 167
— Establish prioritized list for updates?

— Consider revising conservation objectives only if needed to facilitate
NS1G compliance?
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Agenda Item G.1.b
Supplemental SAS Report
September 2009

SALMON ADVISORY SUBPANEL REPORT ON FISHERY MANAGEMENT PLAN
AMENDMENT 16 — ANNUAL CATCH LIMITS AND ACCOUNTABILITY

The Salmon Advisory Subpanel (SAS) received a briefing from Dr. Peter Dygert on the Salmon
Amendment Committee (SAC) Report on Amendment 16 to the Salmon Fishery Management
Plan (FMP). The SAS recommends the Council adopt the following topics, at a minimum, for
consideration in the FMP amendment process:

e Annual Catch Limits (ACLs) and Accountability Measures (AMs)
e Deminimis fishing provisions

The SAS recognizes the potential benefits to stock status and fisheries of improving the
probability that conservation objectives are met, and believe that the ACL/AM provisions can
accomplish that goal. However, it is also important that provisions for de minimis fishing be
accommodated in the process so that fisheries can persist under more conservative management
scenarios.

As the SAC moves forward with these topics, the SAS recommends alternatives be developed
that include separate stock complexes for areas north and south of Cape Falcon. It is important
that the carefully crafted management framework north of Falcon be preserved in the analysis of
alternatives.

The SAS recognizes there are multiple ways to address uncertainty in salmon management, and
recommends a range of alternatives be considered. However, it is a high priority for that at least
one alternative south of Cape Falcon to include strategies that permit traditional time/area
fisheries management as constrained by stock conservation objectives. Given the additional
workload and financial costs associated with quota management and inseason monitoring, the
potential burden to the states would make implementing quota management very difficult. If
alternatives for quota management south of Cape Falcon are considered or other alternatives that
incur additional costs, it will be important to describe how funds will be made available to
address costs for complying with these Federal mandates.

PFMC
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Agenda Item G.1.b
Supplemental SSC Report
September 2009

SCIENTIFIC AND STATISTICAL COMMITTEE REPORT ON
FISHERY MANAGEMENT PLAN AMENDMENT 16 - ANNUAL CATCH LIMITS
AND ACCOUNTABILITY MEASURES

The Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006
(MSRA) established several new fishery management provisions pertaining to National Standard
1 (NS1). On January 16, 2009, the National Marine Fisheries Service (NMFS) published a final
rule in the Federal Register to amend the guidelines for NS1 that provide guidance to the
Councils in revising their Fisheries Management Plans (FMPs) to conform to the new MSRA
requirements. Specifically, there is now a need to implement overfishing levels (OFLs), annual
catch limits (ACLs), annual catch target (ACTs), and accountability measures (AMs) by 2011 for
most species, and by 2010 for those species designated as being subject to overfishing. The
major task for the SSC, however, is to satisfy provisions of the MSRA to redefine the Acceptable
Biological Catch (ABC) to account for scientific uncertainty.

The Salmon Amendment Committee (SAC) has met several times to consider Amendment 16 to
bring salmon management into conformance with the MSRA. Dr. Peter Dygert presented their
progress to date to the SSC.

Their major conclusions regarding the task ahead of them are that: (1) meeting the requirements
of Amendment 16 is going to require a major rewrite of the salmon FMP, (2) there are going to
be substantial changes to Status Determination Criteria (i.e., overfished and overfishing), and (3)
there will be substantial changes to salmon management south of Cape Falcon.

The SSC discussed these issues with members of the SAC and provided them with information
on how other species groups, including groundfish and coastal pelagic species, had approached
the new guidelines. The SSC offered to work closely with the SAC so that our review of
Amendment 16 will go smoothly.

PFMC
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Agenda Item G.1.b
Supplemental STT Report
September 2009

SALMON TECHNICAL TEAM REPORT ON FISHERY MANAGEMENT PLAN
AMENDMENT 16 - ANNUAL CATCH LIMITS AND ACCOUNTABILITY MEASURES

The Salmon Technical Team (STT) believes that the range of topics described in the scoping
report of the Salmon Amendment Committee is broad enough to encompass the options that can
reasonably be expected to bring the Salmon Fishery Management Plan (FMP) into compliance
with the revised National Standards Guidelines. We believe that at a minimum the alternatives
ultimately adopted by the Council must address the requirements of annual catch limits, a
description of accountability measures, and specification of biological reference points. It
appears likely that most of these required elements can be accommodated with relatively little
modification to current management for fisheries north of Cape Falcon. For fisheries south of
Cape Falcon it appears that changes to the time-area management system may be required to
implement these new requirements.

The reference points considered should include revision of the current status determination
criteria of “conservation alert” and “overfishing concern,” to remove ambiguity and provide
clear measures of stock status (i.e., overfished or subject to overfishing) without the current
delay necessitated by the review process required by the current FMP. The review process
should not be eliminated because it is necessary to identify causes and appropriate remedial
action when stocks become depressed. However, classification of stock status would be
streamlined by eliminating the ambiguity and delay in the current FMP.

The STT does not believe that it is necessary for the amendment to include revisions to the
conservation objectives. The FMP currently allows revision of conservation objectives without
the need for a plan amendment. We note the objectives for Puget Sound coho stocks may well
be updated this year as a result of the methodology review prior to the development of the
amendment, and new objectives for Oregon coast Chinook are currently under development.
The only conservation objective that currently requires plan amendment to change is that for
Klamath River fall Chinook. We also note that with the exception of the Sacramento River Fall
Chinook, all conservation objectives currently allow for de minimis impacts when stocks are
depressed and a *“conservation alert” is triggered. While the Council may wish to consider
modification of the Sacramento River fall Chinook to allow greater flexibility under the present
“conservation alert,” that can be accomplished outside the amendment process, or through
modification of the status determination criteria.

PFMC
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Agenda Item G.2
Situation Summary
September 2009

2009 SALMON METHODOLOGY REVIEW

Each year, the Scientific and Statistical Committee (SSC) completes a methodology review to
help assure new or significantly modified methodologies employed to estimate impacts of the
Council’s salmon management use the best available science. This review is preparatory to the
Council’s adoption, at the November meeting, of all proposed changes to be implemented in the
coming season, or, in certain limited cases, of providing directions for handling any unresolved
methodology problems prior to the formulation of salmon management options the following
March. Because there is insufficient time to review new or modified methods at the March
meeting, the Council may reject their use if they have not been approved the preceding
November.

The Methodology Review is also used as a forum to review updated stock conservation objective
proposals, which allows the Council to approve updates at the November meeting and allows
adequate time for planning fisheries in the subsequent year. The Salmon Fishery Management
Plan (FMP) allows conservation objectives to be updated without a formal FMP amendment,
provided a comprehensive technical review of the best scientific information available provides
conclusive evidence that, in the view of the Salmon Technical Team (STT), SSC, and the
Council, justifies a modification. An exception is the 35,000 natural spawner floor for Klamath
River fall Chinook which may only be changed by FMP amendment.

At its April 2009 meeting, the Council identified a list of potential subjects for the methodology
review. These subjects and the responsible agencies were identified in a reminder email dated
July 16, 2009, which requested agencies prepare to speak to the status of the subjects in terms of
completeness and priority (Agenda Item G.2.a, Attachment 1). The reminder email also noted
the possibility of including proposed conservation objective updates in the process, two of which
had been brought to Council Staff’s attention: Puget Sound coho and Oregon coast Chinook.

Other review topics or conservation objective updates may be considered for review at this
meeting, provided responsible agencies or individuals are prepared to justify their inclusion. All
materials for review are to be received at the Council office at least two weeks prior to the
scheduled review meeting of the SSC Salmon Subcommittee and Salmon Technical Team
(STT), which is scheduled for October 5-6, 2009.

Council Action:

1. Determine if topics identified for review will be ready for the joint SSC Salmon
Subcommittee - STT meeting in October.

2. Set priorities for review of methodologies and/or conservation objective update
proposals.



Reference Materials:

1. Agenda Item G.2.a, Attachment 1: Email to the agencies from Chuck Tracy dated July 13,
20009.

Agenda Order:

a.  Agenda Item Overview Chuck Tracy
b.  Reports and Comments of Management Entities and Advisory Bodies

c.  Public Comment

d.  Council Action: Adopt Final Review Priorities

PFMC
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Salmon Methodology/Cons. Obj Review

Agenda Item G.2.a

Attachment 1
Subject: Salmon Methodology/Cons. Obj Review September 2009
From: Chuck Tracy <Chuck.Tracy@noaa.gov>
Date: Mon, 13 Jul 2009 15:04:41 -0700
To: Sandy Zeiner <szeiner@nwifc.org>, Keith Lutz <lutz@nwifc.org>, Robert Kope
<Robert.Kope@noaa.gov>, Mike O'Farrell <Michael.OFarrell@noaa.gov>, Doug Milward
<milwadam@dfw.wa.gov>, Craig Foster <Craig.A.Foster@state.or.us>, Henry Yuen
<henry_yuen@fws.gov>, Eric Schindler <Eric.D.Schindler@state.or.us>, Melodie Palmer-Zwahlen
<mpalmer@dfg.ca.gov>, Wendy Beeghley <BeeghWLB@dfw.wa.gov>, Hap Leon
<hapleon@earthlink.net>, Joe Dazey <jdazey@centurytel.net>, Larrie LaVoy <LaVoyLWL @dfw.wa.gov>,
Jim Packer <PackeJFP@dfw.wa.gov>, Ethan Clemons <Ethan.R.Clemons@state.or.us>, Andy Rankis
<ARankis@nwifc.org>, Rishi Sharma <ShaR@CRITFC.org>, Henry Yuen <henry_yuen@fws.gov>, Bob
Conrad <bconrad@nwifc.org>, Shannon Davis <shannon_davis@class.orednet.org>, Angelika
Hagen-breaux <hagenafh@dfw.wa.gov>, Ron Boyce <ron.boyce@state.or.us>, Marci Yaremko
<myaremko@dfg.ca.gov>, Pat Pattillo <pattiplp@dfw.wa.gov>, Craig Bowhay <chowhay@nwifc.org>
CC: Peter Lawson <Peter.W.Lawson@noaa.gov>, Charlie Petrosky <cpetrosky@idfg.idaho.gov>, Bob
Conrad <bconrad@nwifc.org>, Owen Hamel <Owen.Hamel@noaa.gov>, Shizhen Wang
<szwang@qwest.net>, David Sones <ddavid160@centurytel.net>, Phil Anderson
<ANDERPMA@dfw.wa.gov>, Stephen Williams ODFW <Stephen.H.Williams@state.or.us>, Jennifer Ise
<Jennifer.Ise@noaa.gov>, Marija VVojkovich <mvojkovich@dfg.ca.gov>, Peggy Busby
<Peggy.Busby@noaa.gov>, Peter Dygert <Peter.Dygert@noaa.gov>, Michael Mohr
<Michael.Mohr@noaa.gov>, Tom Welsh <MWelsh9538@aol.com>, Jim Olson <jaocto@juno.com>,
Duncan MacLean <b-faye@pacbell.net>, Steve Watrous <BRANCHOFIC@aol.com>, Butch Smith
<coho@willapabay.org>, Mike Sorenson <fvmissraven@hotmail.com>, Kent Martin <imartin@iinet.com>,
Craig Stone <emvlsport@aol.com>, Paul Pierce <sdad1l1l@aol.com>, Jim Hie <jnahie@att.net>, Richard
Heap <fiskare@charter.net>, Paul Heikkila <PHeikkila@mycomspan.com>, Dave Hillemeier
<dhillemeier@yuroktribe.nsn.us>, Gerry Reinholdt <reinholdtfish@hotmail.com>

Hi All:

This is just a reminder to agencies and involved individuals that the Council will be
establishing priorities for salmon methodology review by the SSC and STT at the September
Council meeting. The review itself will be scheduled for early to mid-October.

A list of potential subjects was considered at the April Council meeting (see below), and
it will be useful to have updates on the priorities and whether some of the projects are
suitably complete for review.

The Council adopted the following priority candidate items that the Scientific and
Statistical Committee (SSC) may consider for the 2009 Salmon Methodology Review. Source
entities to deliver detailed reports for review are included in parentheses with each
candidate item.

1. Assessment of the September 1 maturity boundary assumption for Klamath River fall
Chinook. (Salmon Technical Team)

2. Forecasting impact rates in fall fisheries for Klamath River fall Chinook and
Sacramento River fall Chinook. (Salmon Technical Team)

3. Evaluation of the Oregon Coastal Natural (OCN) coho abundance predictor. (Oregon
Production Index Technical Team)

4. Sensitivity analyses of the Chinook and Coho Fishery Regulation Assessment Models

(FRAM) to major assumptions, including sensitivity to parameters related to mark-selective
fisheries. (Model Evaluation Workgroup)

5. Characterization of bias iIn the mark-selective Chinook and Coho FRAM. (Salmon
Technical Team/Model Evaluation Workgroup)
6. Development of ocean abundance predictors for Columbia River Chinook. (Salmon

Technical Team/Model Evaluation Workgroup)

In addition to the above potential methodology changes, the review process will also
consider updated stock conservation objectives. There have been indications that updates
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were being considered for Puget Sound coho and Oregon coast Chinook.
similar to proposed methodology changes, with write-ups of the proposed objectives,

The process will be

rationale, and scientific basis due to the Council office at least 2 weeks prior to the

October review meeting.

Please discuss these projects with appropriate parties and have recommendations ready for
the September Council meeting as to whether they will be sufficiently complete in time for

the October review meeting.

Thanks.

Chuck Tracy

Pacific Fishery Management Council
7700 NE Ambassador Place, Suite 101
Portland, Oregon 97220-1384

Voice 503-820-2280

Toll Free 866-806-7204

FAX 503-820-2299

e-mail Chuck.Tracy@noaa.gov

URL www.pcouncil.or
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Agenda Item G.2.b
Supplemental MEW Report
September 2009

MODEL EVALUATION WORKGROUP REPORT ON
2009 SALMON METHODOLOGY REVIEW

A list of priority candidate items that the Scientific and Statistical Committee (SSC) may
consider for the 2009 Salmon Methodology Review was adopted by the Council at the April
meeting. The Model Evaluation Workgroup (MEW) met August 27 to review progress on tasks
that were identified as MEW responsibilities, and to provide an opportunity for MEW members
to develop consensus on report contents. The current status of items identified as MEW tasks are
as follows:

1. Sensitivity analysis of Chinook and Coho Fishery Regulation Assessment Models (FRAM)
to major assumptions, including sensitivity to parameters related to mark-selective fisheries.
e The MEW has not made any further progress on this topic and will not have a report
available for the review meeting.

2. Characterization of bias in the mark-selective Chinook and Coho FRAM.
e The MEW has developed a methodology for characterizing bias in the FRAM associated
with multiple encounters in mark selective fisheries. A completed report will be ready
for review at the methodology review meeting.

3. Development of ocean abundance predictors for Columbia River Fall Chinook.
e The MEW has revised earlier methods that address this issue, and has completed a
preliminary analysis for one stock, Upriver Brights (URB). The current state of the
analyses is sufficient for a progress update at the methodology review meeting.

PFMC
9/8/09
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Agenda Item G.2.b
Supplemental SAS Report
September 2009

SALMON ADVISORY SUBPANEL REPORT ON
2009 SALMON METHODOLOGY REVIEW
A list of priority candidate items that the Scientific and Statistical Committee (SSC) may
consider for the 2009 Salmon Methodology Review was adopted by the Council at the April
meeting. The Salmon Advisory Subpanel (SAS) recommends that the following topics be

reviewed this fall based on the status of work completed:

1. Characterization of bias from mark-selective fisheries in Chinook and Coho Fishery
Regulation Assessment Models.

2. Harvest forecast for fall fisheries south of Cape Falcon.

3. September 1 maturity boundary (“birth date”) for Klamath River fall Chinook (KRFC).

4. Updated conservation objectives for Puget Sound coho stocks.

The SAS appreciates the efforts of the Salmon Technical Team to investigate the KRFC birth

date and forecasting fall fishing impacts south of Cape Falcon.

PFMC
09/15/09
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Agenda Item G.2.b
Supplemental SSC Report
September 2009

SCIENTIFIC AND STATISTICAL COMMITTEE REPORT ON
2009 SALMON METHODOLOGY REVIEW

At the April meeting, the Council identified the following six priority items that the Scientific
and Statistical Committee (SSC) should consider for the 2009 Salmon Methodology Review.

1. Assessment of the September 1 maturity boundary assumption for Klamath River fall
Chinook (KRFC).

2. Forecasting impact rates in fall fisheries for KRFC and Sacramento River fall Chinook.

3. Evaluation of the Oregon Coastal Natural (OCN) coho abundance predictor.

4. Sensitivity analyses of the Chinook and Coho Fishery Regulation Assessment Models
(FRAM) to major assumptions, including sensitivity to parameters related to
mark-selective fisheries.

5. Characterization of bias in the mark-selective Chinook and Coho FRAM.

6. Development of ocean abundance predictors for Columbia River Fall Chinook stocks.

Reports on the following four items will be ready for review at the methodology meeting:
e Assessment of the September 1 maturity boundary assumption for KRFC.
e Forecasting impact rates in fall fisheries for KRFC and Sacramento River fall Chinook.
e Characterization of bias in the mark-selective Chinook and Coho FRAM.

e An update on the progress in developing ocean abundance predictors for Columbia River
Fall Chinook stocks.

In addition, the Washington Department of Fish and Wildlife and Puget Sound Treaty tribes will
be giving a report on the methods used to establish conservation objectives for Puget Sound
coho. Currently these methods are the basis for management of Puget Sound coho stocks under
the Pacific Salmon Treaty and/or the Comprehensive Coho agreement but they are not formally
included in the current Salmon Fishery Management Plan (FMP). The intent is to incorporate
them into the Salmon FMP prior to the 2010 management season. Consequently, they require
review in the Council process. In addition, incorporating these stocks in this time frame will
help facilitate the Amendment 16 process.

The SSC looks forward to reviewing reports on these topics at the November meeting. The SSC
Salmon Subcommittee and Salmon Technical Team (STT) will hold a joint meeting on October
5 and 6 in Portland to review these issues. As always, the SSC requires good documentation and
ample review time to make efficient use of the SSC Salmon Subcommittee’s time. Materials to
be reviewed should be submitted at least two weeks prior to the scheduled review. Agencies
should be responsible for ensuring that materials submitted to the SSC are technically sound,
comprehensive, clearly documented, and identified by author.

PFMC
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Agenda Item G.2.b
Supplemental STT Report
September 2009

SALMON TECHNICAL TEAM REPORT
ON THE 2009 SALMON METHODOLOGY REVIEW

From the Council-adopted priority candidate list of topics to be considered by the Scientific and
Statistical Committee for the 2009 methodology review, the following items will be ready for a
full evaluation:

(1) Evaluation of the September 1 maturity boundary convention for Klamath River fall
Chinook.

(2) Assessment of fall ocean Chinook salmon fisheries south of Cape Falcon, Oregon.

(3) Characterization of bias in the mark-selective Chinook and Coho Fishery Regulation
Assessment Model.

A progress report will be available for the following priority item: Development of ocean
abundance predictors for Columbia River fall Chinook.

In addition to these items, the Salmon Technical Team endorses the review of Puget Sound coho
conservation objectives. Bringing Fishery Management Plan management objectives in line with
the Pacific Salmon Treaty and co-manager management objectives should be a high priority. A
presentation on this topic could be available for the 2009 methodology review.

PFMC
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Agenda Item G.3
Situation Summary
September 2009

CENTRAL VALLEY ENDANGERED SPECIES ACT BIOLOGICAL OPINION AND
SACRAMENTO RIVER FALL CHINOOK STOCK COLLAPSE

California Water Projects

The National Marine Fisheries Service (NMFS) issued a biological opinion and conference
opinion (Opinion) on June 4, 2009 to determine whether the Central Valley Project and State
Water Project Operations Criteria and Plan (OCAP), as proposed by the Bureau of Reclamation,
are likely to jeopardize the continued existence of the following populations listed under the
Endangered Species Act (ESA):

Sacramento River winter Chinook

Central Valley spring Chinook

Central Valley steelhead

Central California Coast steelhead

Southern Distinct Population Segment (DPS) of North American green sturgeon

Southern Resident killer whales.

The Opinion also determines if the actions proposed under the OCAP will destroy or adversely
modify the designated critical habitat of the listed salmon and steelhead species, or proposed
critical habitat for the Southern DPS of green sturgeon.

The Opinion concluded that the OCAP is not likely to adversely affect Central California Coast
steelhead and their designated critical habitat; however, the OCAP is likely to jeopardize the
continued existence of, and destroy or adversely modify critical habitat for, Sacramento River
winter Chinook, Central Valley spring Chinook, Central Valley steelhead, the Southern DPS of
North American green sturgeon, and Southern Resident killer whales.

The Opinion included sections on reasonable and prudent alternatives (RPA), amount of
incidental take expected, and conservation recommendations. A news release (Agenda Item
G.3.a, Attachment 1) provides a brief overview of the findings and the executive summary
(Agenda Item G.3.a, Attachment 2) lists the RPA. The Opinion also included a section on
Essential Fish Habitat (EFH) conservation consultation affecting primarily fall and late-fall run
Chinook salmon (Agenda Item G.3.a, Attachment 4). The complete Opinion is available on the
Council Briefing Book CD (Agenda Item G.3.a, Attachment 4).

Ms. Maria Rea, from NMFS Protected Resources Division in Sacramento, will provide an update
on the OCAP Opinion.

Sacramento River Fall Chinook Stock Collapse

Following Council discussion at the April 2009 Council meeting regarding the collapse of the
Sacramento River fall Chinook stock, a letter was sent to NOAA Administrator, Dr. Jane
Lubchenco, summarizing recommendations for optimizing salmon production from California
River systems (Agenda Item G.3.a, Attachment 5).



Council Task:

Receive information and discussimplications.

Reference Materials:

1.

(98]

Agenda Item G.3.a, Attachment 1: News Release Regarding the Biological Opinion on the
Long-Term Central Valley Project and State Water Project Operations Criteria and Plan.
Agenda Item G.3.a, Attachment 2: Executive Summary of the Biological Opinion on the
Long-Term Central Valley Project and State Water Project Operations Criteria and Plan.
Agenda Item G.3.a, Attachment 3: Essential Fish Habitat Conservation Consultation

Agenda Item G.3.a, Attachment 4: Biological Opinion on the Long-Term Central Valley
Project and State Water Project Operations Criteria and Plan (on CD only).

5. Agenda Item G.3.a, Attachment 5: Letter to Dr. Jane Lubchenco recommending steps to
optimize California salmon Production.

Agenda Order:

a. Agenda Item Overview Chuck Tracy

b. Report on Biological Opinion Maria Rea

c. Reports and Comments of Management Entities and Advisory Bodies

d. Public Comment

e. Council Discussion

PFMC
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NOAA - National Oceanic and Atmospheric Administration - NOAA Biol... http://www.noaanews.noaa.gov/stories2009/20090604_biological.html

Agenda Item G.3.a
Attachment 1

NATIONAL OCEANIG AND September 2009
ATMOSPHERIC ADMINISTRATION

NOAA Biological Opinion Finds California Water Projects Jeopardize Listed
Species; Recommends Alternatives

June 4, 2009

NOAA released its final biological opinion today that finds the water pumping operations in California’s Central Valley by the federal Bureau
of Reclamation jeopardize the continued existence of several threatened and endangered species under the jurisdiction of NOAA’s
Fisheries Service.

The bureau has provisionally accepted NOAA'’s recommended changes to its water pumping operations, and said it will begin to implement
its near-term elements as it carefully evaluates the overall opinion.

Federal biologists and hydrologists concluded that current water pumping operations in the Federal Central Valley Project and the California
State Water Project should be changed to ensure survival of winter and spring-run Chinook salmon, Central Valley steelhead, the southern
population of North American green sturgeon and Southern Resident killer whales, which rely on Chinook salmon runs for food.

Two independent peer review panels were conducted to ensure the opinion is solidly grounded in the best available science. The package
was peer reviewed by the CalFed Independent Science Board and the Center for Independent Experts.

“What is at stake here is not just the survival of species but the health of entire ecosystems and the economies that depend on them,” said
Rod Mcinnis, southwest regional director for NOAA's Fisheries Service. “We are ready to work with our federal and state partners, farmers
and residents to find solutions that benefit the economy, environment and Central Valley families.”

As part of the final opinion, NOAA'’s Fisheries Service has provided a number of ways the bureau can operate the water system to benefit the
species, including increasing the cold water storage and flow rates. Such methods will enhance egg incubation and juvenile fish rearing, as
well as improve the spawning habitat and the downstream migration of juvenile fish.

Changing water operations will impact an estimated five to seven percent of the available annual water on average moved by the federal and
state pumps, or about 330,000 acre feet per year. Agricultural water use in California is roughly 30 million acre feet per year. Water
operations will not be affected by the opinion immediately and will be tiered to water year type. The opinion includes exception procedures
for drought and health and safety issues.

In addition, the opinion calls for the bureau to develop a genetics management plan and an acoustic tagging program to evaluate the
effectiveness of the actions and pilot passage programs at Folsom and Shasta reservoirs to reintroduce fish to historic habitat.

The American Recovery and Reinvestment Act will mitigate some costs resulting from the opinion’s recommended actions. The Department
of the Interior identified $109 million to construct a Red Bluff Pumping Plant that will allow the old Red Bluff Diversion Dam to be operated in a
"gates out" position to allow salmon and green sturgeon unimpeded passage. In addition, the Act contains $26 million to restore Battle
Creek, a salmon tributary to the Sacramento River.

The water projects included in the opinion are Shasta Dam at the upper headwaters of the Sacramento River, Folsom and Nimbus dams on
the American River, and New Melones Dam on the Stanislaus River. The opinion also covers the state and federal export facilities in the
Delta, the Nimbus hatchery on the American River, and the operations of diversion structures, including the Red Bluff Diversion Dam on the
mainstem Sacramento and the Delta Cross Channel gates in the Delta.

The bureau initiated the formal phase of consultation in May 2008 and then cooperated with NOAA's Fisheries Service throughout the
development of the biological opinion and alternative actions in coordination with the U.S. Fish and Wildlife Service and the California
Departments of Water Resources and Fish and Game.

A copy of the final biological opinion and alternative actions may be found online.

NOAA understands and predicts changes in the Earth's environment, from the depths of the ocean to the surface of the sun, and conserves
and manages our coastal and marine resources.

Privacy Policy | EOIA | Information Quality | USAgov | Ready.gov | Site Map | Contact Webmaster
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Agenda Item G.3.a
Attachment 2
September 2009

11 REASONABLE AND PRUDENT ALTERNATIVE
11.1 OVERVIEW

11.1.1 Approach to the RPA

If NMFS finds that a proposed action is likely to jeopardize a listed species or adversely
modify its critical habitat, the ESA requires NMFS to suggest those reasonable and
prudent alternatives that it believes would enable the project to go forward in compliance
with the ESA. By regulation, a RPA is defined as “alternative actions identified during
formal consultation that can be implemented in a manner consistent with the intended
purpose of the action, that can be implemented consistent with the scope of the Federal
agency’s legal authority and jurisdiction, that is economically and technologically
feasible, and that the [NMFS] Director believes would avoid the likelihood of
jeopardizing the continued existence of listed species or resulting in the destruction or
adverse modification of critical habitat” (50 CFR 402.02).

Regulations also require that NMFS discuss its findings and any RPAs with the action
agency and utilize the action agency’s expertise in formulating the RPA, if requested (50
CFR 402.14(g)(5)). This RPA was developed through a thoughtful and reasoned analysis
of the key causes of the jeopardy and adverse modification findings, and a consideration
of alternative actions within the legal authority of Reclamation and DWR to alleviate
those stressors. NMFS has worked closely with Reclamation and DWR staff and greatly
appreciates the expertise contributed by these agencies.

Because this complex action takes place in a highly altered landscape subject to many
environmental stresses, it has been difficult to formulate an RPA that is likely to avoid
jeopardy to all listed species and meets all regulatory requirements. As detailed in this
Opinion, the current status of the affected species is precarious, and future activities and
conditions not within the control of Reclamation or DWR are likely to place substantial
stress on the species. NMFS initially attempted to devise an RPA for each species and its
critical habitat solely by modifying project operations (e.g., timing/magnitude of releases
from dams, closure of operable gates and barriers, and reductions in negative flows). In
some cases, however, simply altering project operations was not sufficient to ensure that
the projects were likely to avoid jeopardizing the species or adversely modifying critical
habitat.

Consequently, NMFS developed focused actions designed to compensate for a particular
stressor, considering the full range of authorities that Reclamation and DWR may use to
implement these actions. These authorities are substantial. The CVPIA, in particular,
provides Reclamation with ample authority to provide benefits for fish and wildlife



through measures such as purchasing water to augment in-stream flow, implementing
habitat restoration projects, and taking other beneficial actions (Cummins et al., 2008).
Some RPA actions, therefore, call for restoring habitat or providing fish passage above
dams, even though the water projects are not directly responsible for the impaired habitat
or the blocked passage.

NMES concentrated on actions that have the highest likelihood of alleviating the stressors
with the most significant effects on the species, rather than attempting to address every
project stressor for each species or every PCE for critical habitat. For example, water
temperatures lethal to incubating eggs often occur when the air is warm and flows are
low. Fish cannot reach spawning habitat with colder water at higher elevations if it is
above currently impassable dams. Accordingly, NMFS’ near-term measures provide
suitable water temperatures below dams in a higher percentage of years, and long-term
measures provide passage to cooler habitat above dams as soon as practicable. Reducing
egg mortality from high water temperatures is a critical step in slowing or halting the
decline of Central Valley salmonids.

The effects analysis in this Opinion explains that the adverse effects of the proposed
action on listed anadromous fish and their critical habitats are both direct and indirect.
The USFWS stated in its biological opinion on effects of the projects on Delta smelt that
in addition to direct adverse effects such as entrainment at the pumps, the water projects
have affected smelt “by creating an altered environment in the Delta that has fostered
both the establishment of non-indigenous species and habitat conditions that exacerbate
their adverse influence on delta smelt population dynamics.” (USFWS 2008a, p. 189)
Similarly, NMFS concludes that the water projects have both directly altered the
hydrodynamics of the Sacramento-San Joaquin River basins and have interacted with
other activities affecting the Delta to create an altered environment that adversely
influences salmonid and green sturgeon population dynamics. The altered environment
includes changes in habitat formation, species composition, and water quality, among
others. Consequently, NMFS must take a broad view of the ways in which the project
agencies can improve the ecosystem to ameliorate the effects of their actions.

There are several ways in which water operations adversely affect listed species that are
addressed in this RPA. We summarize the most significant here:

1) Water operations result in elevated water temperatures that have lethal and sub-
lethal effects on egg incubation and juvenile rearing in the upper Sacramento
River. The immediate operational cause is lack of sufficient cold water in storage
to allow for cold water releases to reduce downstream temperatures at critical
times and meet other project demands. This elevated temperature effect is
particularly pronounced in the Upper Sacramento for winter-run and main-stem
spring-run, and in the American River for steelhead. The RPA includes a new
year-round storage and temperature management program for Shasta Reservoir
and the Upper Sacramento River, as well as long-term passage prescriptions at
Shasta Dam and re-introduction of winter-run into its native habitat in the
McCloud and/or Upper Sacramento rivers.



2)

3)

4)

5)

6)

7)

In Clear Creek, recent project operations have led to increased abundance of Clear
Creek spring-run, which is an essential population for the short-term and long-
term survival of the species. Nonetheless, in the proposed action, continuation of
these operations is uncertain. The RPA ensures that essential flows and
temperatures for holding, egg incubation and juvenile survival will be maintained.

Red Bluff Diversion Dam (RBDD) on the Sacramento River impedes both
upstream migration of adult fish to spawning habitat and downstream migration
of juveniles. Effects are significant for winter-run and spring-run, but are
particularly pronounced for green sturgeon and its proposed critical habitat in that
a significant portion of the population is blocked from its spawning and holding
habitat. The RPA mandates gate openings at critical times in the short term while
an alternative pumping plant is built, and, by 2012, opening of the gates all year.

Both project and non-project effects have led to a significant reduction in
necessary juvenile rearing habitat in the Sacramento River Basin and Delta. The
project’s flood control operations result in adverse effects through reduced
frequency and magnitude of inundation of rearing habitat. To minimize these
effects, the RPA contains both short-term and long-term actions for improving
juvenile rearing habitat in the Lower Sacramento River and northern Delta.

Another major effect of water operations is diversion of out-migrating juveniles
from the north Delta tributaries into the interior Delta through the open DCC
gates. Instead of migrating directly to the outer estuary and then to sea, these
juveniles are caught in the interior Delta and subjected to pollution, predators, and
altered food webs that cause either direct mortality or impaired growth. The RPA
mandates additional gate closures to minimize these adverse effects to winter-run,
spring-run, and steelhead.

Similarly, water pumping causes reverse flows, leading to loss of juveniles
migrating out from the Sacramento River system in the interior Delta and more
juveniles being exposed to the State and Federal pumps, where they are salvaged
at the facilities. The RPA prescribes Old and Middle River flow levels to reduce
the number of juveniles exposed to the export facilities and prescribes additional
measures at the facilities themselves to increase survival of fish.

The effects analysis shows that juvenile steelhead migrating out from the San
Joaquin River Basin have a particularly high rate of loss due to both project and
non-project related stressors. The RPA mandates additional measures to improve
survival of San Joaquin steelhead smolts, including both increased San Joaquin
River flows and export curtailments. Given the uncertainty of the relationship
between flow and exports, the RPA also prescribes a significant new study of
acoustic tagged fish in the San Joaquin Basin to evaluate the effectiveness of the
RPA and refine it over the lifetime of the project.



8) On the American River, project-related effects on steelhead are pronounced due to
the inability to consistently provide suitable temperatures for various life stages
and flow-related effects caused by operations. The RPA prescribes a flow
management standard, a temperature management plan, additional technological
fixes to temperature control structures, and, in the long term, a passage at Nimbus
and Folsom Dams to restore steelhead to native habitat.

9) On the Stanislaus River, project operations have led to significant degradation of
floodplain and rearing habitat for steelhead. Low flows also distort cues
associated with out-migration. The RPA proposes a year-round flow regime
necessary to minimize project effects to each life-stage of steelhead, including
new spring flows that will support rearing habitat formation and inundation, and
will create pulses that cue out-migration.

10) Nimbus Fish Hatchery steelhead program contribute to both loss of genetic
diversity and mixing of wild and hatchery stocks of steelhead, which reduces the
viability of wild stocks. The Nimbus and Trinity River Hatchery programs for
non-listed Fall-run Chinook also contribute to a loss of genetic diversity, and
therefore, viability, for Fall-run. The RPA requires development of Hatchery
Genetics Management Plans to improve genetic diversity of both steelhead and
fall-run Chinook, an essential prey base of Southern Resident Killer Whale.

This RPA is composed of numerous elements for each of the various project divisions
and associated stressors and must be implemented in its entirety in order to avoid
jeopardy and adverse modification. There are several actions that allow the project
agencies options for alleviating a particular stressor. Reclamation and DWR may select
the option they deem most practical — NMFS cares only that the stressor be sufficiently
reduced. There are several actions in which NMFS expressly solicits additional research
and suggestions from the project agencies for alternative actions to achieve needed
results.

NMFS recognizes that the RPA must be an alternative that is likely to avoid jeopardizing
listed species or adversely modifying their critical habitats, rather than a plan that will
achieve recovery. Both the jeopardy and adverse modification standards, however,
include consideration of effects on an action on listed species’ chances of recovery.
NMFS believes that the RPA does not reduce the likelihood of recovery for any of the
listed species. The RPA cannot and does not, however, include all steps that would be
necessary to achieve recovery. NMFS is mindful of potential social and economic
consequences of reducing water deliveries and has carefully avoided prescribing
measures that are not necessary to meet section 7 requirements.

An RPA must avoid jeopardy to listed species in the short term, as well as the long term.
Essential short-term actions are presented for each division and are summarized for each
species to ensure that the likelihood of survival and recovery is not appreciably reduced
in the short term (i.e., one to five years). In addition, because the proposed action is
operation of the CVP/SWP until 2030, this consultation also includes long-term actions



that are necessary to address project-related adverse effects on the likelihood of survival
and recovery of the species over the next two decades.

Some of these long-term actions will require evaluation, planning, permitting, and
funding. These include:

1) Providing fish passage at Shasta, Nimbus, and Folsom Dams, which ultimately is
the only means of counteracting the loss of habitat needed for egg incubation and
emergence, and steelhead over-summering habitat at lower elevations. This
habitat loss has already occurred and will be exacerbated by climate change and
increased water demands.

2) Providing adequate rearing habitat on the lower Sacramento River and Yolo
Bypass through alteration of operations, weirs, and restoration projects.

3) Engineering projects to further reduce hydrologic effects and indirect loss of
juveniles in the interior Delta.

4) Technological modifications to improve temperature management in Folsom
Reservoir.

NMFS considered economic and technological feasibility in several ways when
developing initial actions in this RPA. The RPA also allows for tailored implementation
of many actions in consideration of economic and technological feasibility without
compromising the RPA’s effectiveness in avoiding jeopardy and adverse modification of
critical habitat. Examples include:

1) Providing reasonable time to develop technologically feasible alternatives where
none are “ready to go” — e.g., the Delta engineering action (Action 1V.1.3), and
lower Sacramento River rearing habitat action (Action 1.6.1).

2) Calling for a stepped approach to fish passage at dams, including studies and pilot
projects, prior to a significant commitment of resources to build a ladder or invest
in a permanent trap and haul program.

3) Providing a health and safety exception for export curtailments.
4) Using monitoring for species presence to initiate actions when most needed.

NMFS examined water supply costs of the RPA as one aspect of considering economic
feasibility. While only costs to the action agency are considered in determining whether
a RPA meets the regulatory requirement of economic feasibility, NMFS is mindful of
potential social and economic costs to the people and communities that historically have
depended on the Delta for their water supply. Any water supply impact is undesirable.
NMFS made many attempts through the iterative consultation process to avoid



developing RPA actions that would result in high water costs, while still providing for the
survival and recovery of listed species.

NMFS estimates the water costs associated with the RPA to be 5-7% of average annual
combined exports: 5% for CVP, or 130 TAF/year, and 7% for SWP, or 200 TAF/year!!].
The combined estimated annual average export curtailment is 330 TAF/year. These
estimates are over and above export curtailments associated with the FWS Smelt
Opinion. The Old and Middle River flow restrictions in both Opinions tend to result in
export curtailments of similar quantities at similar times of year. Therefore, in general,
these 330 TAF export curtailments are associated with the NMFS San Joaquin River
Ratio actions in the RPA. These water costs can be offset by application of CVPIA
(b)(2) water resources, water conservation, groundwater use, water recycling and other
processes currently underway.

The RPA includes collaborative research to enhance scientific understanding of the
species and ecosystems, and to adapt actions to new scientific knowledge. This adaptive
structure is important, given the long-term nature of the consultation and the scientific
uncertainty inherent in a highly variable system. Monitoring and adaptive management
are both built into many of the individual actions and are the subject of an annual
program review. NMFS views both the CALFED Science Program and the NMFS
Southwest Fisheries Science Center as essential partners in ensuring that the best
scientific experts are brought together to assess the implementation and effectiveness of
actions in this RPA. We will continue to pursue many of the long-term recommendations
for improving science as recommended by the CALFED and CIE peer reviews, and we
will seek to incorporate this new science as it becomes available through the adaptive
management processes embedded in the RPA.

Finally, we note that the project agencies are currently developing and evaluating a plan
to construct a diversion on the Sacramento River and a canal around the Delta, in the
BDCP planning effort. Such a reconfiguration of the water conveyance system would
take careful planning to avoid jeopardizing Sacramento River and north Delta species, as
well as several years of environmental review and permitting, and would trigger a re-
initiation of this Opinion. We expect that the collaborative research that is part of this
RPA will inform this planning effort as it proceeds.

[ The proportional share between the CVP and SWP is attributable to CalLite programming and may not
represent the true share of export reductions that would be allocated to each facility under actual conditions.
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l. IDENTIFICATION OF ESSENTIAL FISH HABITAT

The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), as amended
(U.S.C. 1801 et seq,.), requires that Essential Fish Habitat (EFH) be identified and described in
Federal Fishery Management Plans (FMPs). Federal action agencies must consult with NOAA’s
National Marine Fisheries Service (NMFS) on any activity which they fund, permit, or carry out
that may adversely affect EFH. If NMFS determines that a proposed Federal or State activity
would adversely affect EFH, then NMFS is obligated to provide EFH conservation
recommendations to the action agency. The Federal action agency that receives the conservation
recommendations must provide a detailed response in writing to NMFS within 30 days after
receiving EFH conservation recommendations. The response must include a description of
measures proposed by the agency for avoiding, mitigating, or offsetting the impact of the activity
on EFH. In the case of a response that is inconsistent with NMFS EFH conservation
recommendations, the Federal agency must explain its reasons for not following the
recommendations. 16 U.S.C. §1855(b)(4)(B).

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

Chinook salmon (Oncorhynchus tshawytscha) are the largest of the Pacific salmon. Chinook
salmon are highly prized by commercial, sport, and subsistence fishers. Pacific coast Chinook
salmon stocks are managed by the Council under the Pacific Salmon FMP. These stocks include
fall- and late fall-run Chinook salmon from the Central Valley system.

PFMC (1999) has identified and described EFH, and has identified adverse impacts and
recommended conservation measures for salmon in amendment 14 to the Pacific Coast Salmon
FMP. Freshwater EFH for Pacific salmon in the California Central Valley includes waters
currently or historically accessible to salmon within the Central Valley ecosystem as described in



Myers et al., (1998). EFH includes not only the watersheds of the Sacramento and San Joaquin
River basins but also the San Joaquin Delta (Delta) hydrologic unit (i.e., number 18040003),
Suisun Bay hydrologic unit (18050001) and the Lower Sacramento hydrologic unit (18020109).
Sacramento River winter-run Chinook salmon (O. tshawytscha), Central Valley spring-run
Chinook salmon (O. tshawytscha), and Central Valley fall- and late fall-run Chinook salmon (O.
tshawytscha; hereafter, specific Chinook salmon species are identified by run only) are species
managed under the Pacific Coast Salmon FMP that occur in these basins, as well as the Delta,
Suisun Bay, and Lower Sacramento units.

Factors limiting salmon populations in the Delta include periodic reversed flows due to high
water exports (drawing juveniles into large diversion pumps), loss of fish into unscreened
agricultural diversions, predation by introduced species, and reduction in the quality and quantity
of rearing habitat due to channelization, pollution, riprapping, etc. (Dettman et al,. 1987;
California Advisory Committee on Salmon and Steelhead Trout 1988, Kondolf et al., 19964,
1996b). Factors affecting salmon populations in Suisun Bay include heavy industrialization
within its watershed and discharge of wastewater effluents into the bay. Loss of vital wetland
habitat along the fringes of the bay reduce rearing habitat and diminish the functional processes
that wetlands provide for the bay ecosystem.

A. Life History and Habitat Requirements of Pacific Salmon

General life history information for fall- and late fall-run is summarized below. Information on
winter-run and spring-run life histories is summarized in section 4 of the preceding biological
opinion for the proposed action (Enclosure 1, hereafter referred to as Opinion). Further detailed
information on Chinook salmon Evolutionarily Significant Units (ESU) are available in the
NMFS status review of Chinook salmon from Washington, Idaho, Oregon, and California
(Myers et al., 1998), and the NMFS proposed rule for listing several ESUs of Chinook salmon
(March 9, 1998, 63 FR 11482).

Adult fall-run enter the Sacramento and San Joaquin rivers from July through December and
spawn from October through December, while adult late fall-run enter the Sacramento and San
Joaquin rivers from October to April and spawn from January to April [U.S. Fish and Wildlife
Service (USFWS) 1998].

Chinook salmon will spawn in water that ranges from a few centimeters to several meters deep
provided that the there is suitable sub-gravel flow (Healey 1991). Spawning typically occurs in
gravel beds that are located in marginally swift riffles, runs, and pool tails with water depths
exceeding one foot and velocities ranging from 1 to 3.5 feet per second. Preferred spawning
substrate is clean loose gravel ranging from one to four inches in diameter with less that five
percent fines (Reiser and Bjornn 1979).

Egg incubation occurs from October through March (Reynolds et al., 1993). Shortly after
emergence from their gravel nests, most fry disperse downstream towards the Delta and into the
San Francisco Bay and its estuarine waters (Kjelson et al., 1982). The remaining fry hide in the
gravel or station in calm shallow waters with bank cover such as tree roots, logs, and submerged
or overhead vegetation. These juveniles feed and grow from January through mid-May, and



emigrate to the Delta and estuary from mid-March through mid-June (Lister and Genoe 1970).
As they grow, the juveniles associate with coarser substrates along the stream margin or farther
from shore (Healey 1991). Along the emigration route, submerged and overhead cover in the
form of rocks, aquatic and riparian vegetation, logs, and undercut banks provide habitat for food
organisms, shade, and protect juveniles and smolts from predation.

B. Pacific Coast Salmon Fishery Management Plan

As noted by the PFMC, Chinook salmon eggs, alevins, and juveniles in freshwater streams
provide an important nutrient input and food source for aquatic invertebrates, other fishes, birds,
and small mammals. The carcasses of Chinook salmon adults can also be an important nutrient
input in their natal watersheds, as well as providing food sources for terrestrial mammals such as
bears, otters, minks, and birds such as gulls, eagles, and ravens. Finally, Chinook salmon in the
marine environment serve as a source of prey in the diet of other fishes, marine mammals, and
coastal sea birds. Southern Resident Killer whales feed primarily on salmon, and some pinnipeds
have learned to return to areas that concentrate salmon as they migrate upstream (e.g.,
Bonneville Dam on the Columbia River).

In 1999, the PFMC identified EFH for Central Valley Chinook salmon stocks to include the
Sacramento and San Joaquin rivers and their tributaries as EFH®. Freshwater EFH for Chinook
salmon consists of four major habitat functions: (1) spawning and incubation; (2) juvenile
rearing; (3) juvenile migration corridors; and 4) adult migration corridors and adult holding
habitat (PFMC 1999). Projected impacts associated with the proposed action are expected to
eliminate, diminish, and/or disrupt these EFH habitat functions for fall- and late fall-run at many
sites within the project area. As concluded in the EFH Assessment prepared by the U.S. Bureau
of Reclamation (Reclamation; Reclamation 2008a), Central Valley Project (CVP) and State
Water Project (SWP) operations will adversely affect the EFH of fall- and late fall-run.

In developing its EFH Conservation Recommendations, NMFS recognized that all appropriate
and practicable steps to avoid adverse effects to EFH and measures to minimize remaining
adverse affects are constrained due to the existing operational conditions in the Central Valley
that have transpired over the lifetime of managing water in the Central Valley. Consequently,
available opportunities to avoid and minimize adverse effects may be limited. In addition,
NMFS recognizes that there may be potential conflicts in fulfilling its conservation mandates
under the Endangered Species Act (see Opinion) and protecting EFH for particular locations.
Generally, however, actions (e.g., restrictions on Delta pumping, increased flows in tributaries)
to protect listed anadromous fish species will provide benefits to non-listed salmonids (e.qg., fall-
and late fall-run), since they share similar habitats and respond to environmental impacts in a
comparable fashion.

Due to these limitations to avoid and minimize EFH impacts, NMFS believes that available
conservation measures may be insufficient to offset the expected further deterioration of EFH
habitat functions in parts of the project area. Consequently, the agency included EFH
Conservation Recommendations that advise Reclamation to consider compensatory mitigation as
part of this consultation. As stated in the EFH regulations [50 CFR §600.905 (b)], the EFH
Conservation Recommendations provided by NMFS “...may include measures to avoid,



minimize, mitigate, or other otherwise offset adverse effects on EFH from actions or proposed
actions authorized, funded, or undertaken...” by the Federal action agency. Consequently, the
agency believes that in order to provide meaningful EFH Conservation Recommendations for
conserving and enhancing EFH, it needs to look beyond options for avoiding and minimizing
adverse affects and also include compensatory mitigation for conserving and enhancing Chinook
salmon EFH.

For this EFH consultation, compensatory mitigation is defined as activities used to offset
unavoidable adverse impacts on stream miles and associated habitat functions and values by
restoring, enhancing, or creating Chinook salmon habitat in other locations. In examining
mitigation options, the agency recognizes that the proposed action occurs within the context of
other water dependent operations that can also affect water quality and quantity. Because all
aspects of Central Valley water usage are interrelated and interdependent, NMFS believes that
reasonable opportunities for compensatory mitigation should look beyond the scope of the
proposed action and consider opportunities related to other water dependent operations. That is,
in order to properly mitigate, NMFS recognizes that Reclamation may need to look beyond its
own operations in order to improve the functions and values of Chinook salmon EFH by
combining suggested mitigation efforts with other government programs and initiatives as well
as with non-regulatory initiatives and partnerships.

1. PROPOSED ACTION

The proposed action is the long-term operations of the CVP and SWP, described in the Appendix
1 to the Opinion, and as modified by the NMFS Reasonable and Prudent Alternatives (RPA). In
general, Reclamation proposes to continue the operation of the CVP and SWP in the Central
Valley, California. In addition to operations, several other actions are included in this
consultation. These actions are: (1) an intertie between the California Aqueduct and the Delta-
Mendota Canal; (2) Freeport Regional Water Project; (3) changes in the operation of the Red
Bluff Diversion Dam (RBDD); and (4) Alternative Intake Project for the Contra Costa Water
District.

I11.  EFFECTS OF THE PROPOSED ACTION

The effects of the proposed action on winter-run and spring-run habitat are described at length in
section 6 (Effects of the Action) of the Opinion and are generally expected to apply to Pacific
Coast Salmon EFH. The following provides additional analysis and effects on fall- and late fall-
run habitat.

A. Clear Creek

EFH for fall-run and late fall-run on Clear Creek has been improved by years of restoration work
and the removal of Saeltzer Dam in 2000, which provided an additional 12 miles of spawning
habitat. Funded for restoration, gravel augmentation, and increased flows has come from
CALFED’s Ecosytem Restoration Program and a separate Clear Creek Restoration Program



included in the Central Valley Project Improvement Act (CVPIA). Since 1995, increased
releases from Whiskeytown Dam under the CVPIA section 3406 (b)(2) (hereafter referred to as
(b)(2) water) have been providing suitable habitat and water temperatures for fall-run and late
fall-run Chinook. The ten-year average (1997- 2007) fall-run escapement is 8,979 adults (CDFG
GranTab data 2008). Recent surveys by the USFWS (2003-2008) have also observed an average
of 64 late fall-run spawning in Clear Creek (USFWS 2008)

Abundance has generally improved overall since the 1950s, but decreased in the last several
years consistent with other fall-run populations in the Central Valley. Lack of (b)(2) for fall-run
would have a significant impact of the amount of habitat available for spawning and rearing.
Actions as part of the RPA taken to provide suitable conditions for spring-run and steelhead will
generally provide suitable conditions for other Chinook salmon races as well. Contrary to the
most recent in-stream flow studies (USFWS 2007a) increasing flows to 600 cubic feet per
second (cfs) for spring-run would negatively impact other Chinook salmon races by dewatering
redds later when the flows are dropped to conserve storage (i.e., most of the flow in Clear Creek
originate from releases diverted from the Trinity River). The use of pulse flows to attract spring-
run adults into Clear Creek, as described in the RPA, would aide out-migrating juvenile fall-run
smolts by improving survival to the Sacramento River. The RPA also increases the frequency of
flood control spills in every other year, which would improve habitat in general for all salmonids
by moving spawning gravels downstream from injection sites and improving the diversity of
rearing habitat available to multiple listed and non-listed species. Replacement of the
Temperature Curtain in Whiskeytown Reservoir has been shown to improve cold water into
Keswick Reservoir and may indirectly provide colder water to Clear Creek.

Based on the available evidence, the proposed RPA is expected to have beneficial impacts on
Clear Creek fall-run/late fall-run EFH through greater flows for channel maintenance, continued
water temperature requirements, and continued implementation of restoration and gravel
augmentation programs. Adverse effects of climate warming are expected to be buffered by
improved freshwater habitat diversity (Lindley 2009).

B. Upper Sacramento River Main Stem

Fall-run on the main stem Sacramento River have also shown a steady decline in abundance
since 1999 (Figure 1). This long-term trend is partly attributed to operating Shasta Dam releases
for temperature control and ramp downs in the fall to conserve storage. More recently, in the last
three years, the decline in fall-run is consistent with Central Valley-wide declines attributed to
poor ocean conditions (National Oceanic and Atmospheric Administration 2007). Conversely,
late fall-run on the main stem Sacramento River have shown a stable and increasing trend in the
recent past (Figure 2). Shasta Dam releases are typically reduced in the fall to conserve storage
after the irrigation season. This reduction in fall flows can strand and dewater Chinook salmon
redds that are located in shallow riffle areas in the upper Sacramento River (Red Bluf Diversion
Dam [RBDD] to Keswick Dam).

Chinook salmon spawning above RBDD is negatively impacted by water temperature
management proposed in the proposed action (Reclamation 2008, hereafter referred to as
CVP/SWP operations BA). The use of cold water reserves for winter-run through the summer



impacts Chinook spawning in September and October since the cold water is typically used up
by the end of August. Temperature modeling indicates that in 50 percent of the years water
temperatures will be above the temperature control criteria (56°F) between Keswick Dam and
Balls Ferry and cannot be met from Balls Ferry to Bend Bridge. Therefore, future operations are
expected to reduce the available spawning habitat for Chinook salmon (i.e., spring-run, fall-run)
and increase the mortality to eggs and pre-emergent fry. With climate change, egg and fry
mortality are predicted to increase on average ten percent (Figures 3 to 5, CVP/SWP operations
BA Salmon Mortality Model).

Under the RPA, temperature management would improve the likelihood that cold water would
be available through the fall by increasing the carryover storage level in Shasta Reservoir during
critically dry years. These years represent approximately ten percent of the historical years
modeled by CalSim. Adverse impacts associated with dry year impacts would still occur with
future climate change (drier, less precipitation) but would only impact approximately 13 percent
of those fall-run population that spawn below the compliance point (see fall-run technical
memos, Hannon 2009, and Oppenheim 2009 Appendix 3).

Fall- and late fall-run adults migrate up the Sacramento River in late summer through late winter
(August — March). Fall-run and late fall-run utilize the main stem of the Sacramento River
upstream of the RBDD, although a small percentage of the run spawns just downstream of the
RBDD. RBDD gates will be raised on or before September 1, thereby blocking or delaying
some of the upstream-migrating adult fall-run prior to September 1. After 2012, the RBDD gates
will no longer be lowered; therefore, there will no longer be any adult Chinook salmon delays at
RBDD. Interim gate operations under the RPA allow a two-month gate closure (July through
August) until 2012, or a new pumping plant is constructed. With the gates out September 1,
approximately ten percent of fall-run adults passing RBDD will no longer be delayed (TCCA
2008). After 2012, the gates will be open year-round and approximately 25 percent of the fall-
run adults will have unimpeded passage upstream. In addition, approximately eight percent of
the juvenile fall-run will no longer experience delays in Lake Red Bluff and increased predation
from passing downstream under the gates in May, June, and July (TCCA 2008). The highest
density spawning area occurs from the City of Anderson upstream to the first riffle downstream
of Keswick Dam. Based on recent RBDD ladder counts, the percentage of other races
encountering delays would be approximately 15 percent for winter-run, 70 percent for spring-
run, and O percent for late fall-run (TCCA 2008).

The RPA includes restoration projects in Battle Creek and other tributaries to expand habitat for
spring-run and winter-run. These restoration projects are likely to improve passage and habitat
for fall-run and late-fall Chinook as well.



Fall-run Escapement above RBDD
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Figure 1. Fall-run Chinook salmon escapement above Red Bluff Diversion Dam 1956 — 2007. Years in
parentheses indicate preliminary data [California Department of Fish and Game (CDFG) 2008].
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Figure 2. Late fall-run Chinook salmon escapement above Red Bluff Diversion Dam from 1971 — 2007.
Years in parentheses indicate preliminary data (CDFG 2008).



Sacramento River Fall-Run Chinook Salmon Mortality
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Figure 3. Sacramento River fall-run Chinook salmon mortality by run and climate change scenario from
Reclamation salmon egg mortality model. All studies except 9.0 include a 1-foot sea level rise. Study 9.0 is
future conditions with D-1641 (Reclamation 2008a Figure 49).
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Figure 4. Sacramento River late fall-run Chinook salmon mortality by run and climate change scenario from
Reclamation salmon egg mortality model. All studies except 9.0 include a 1-foot sea level rise. Study 9.0 is
future conditions with D-1641 (Reclamation 2008a Figure 50).



Sacramento River Average Chinook Salmon Mortality

[=1)
(=]

@ Study 9.0 Base

K Study 9.1 Base with 1' Sea Level Rise
O Study 9.4 Dryer, Less Warming

B Study 9.2 Wetter, Less Warming

® Study 9.5 Drier, More Warming

O Study 9.3 Wetter, More Warming

N
o
!
|

N
o
i
\

N
o

Percent Mortality
w
=]
\

-
o
]

Fall Late-Fall Winter Spring

Run

Figure 5. Sacramento River average Chinook salmon mortality by run and climate change scenario from
Reclamation salmon egg mortality model. All studies except 9.0 include a 1-foot sea level rise. Study 9.0 is
future conditions with D-1641 (Reclamation 2008a Figure 51).

Fall- and late fall-run spawning the upper Sacramento River are adversely affected in all years
when flows are kept high for agricultural demand (i.e., rice decomposition) and then decreased in
the fall to conserve water in Shasta Reservoir. Large numbers of fall-run redds have been
dewatered in the upper Sacramento River when flows are lowered after the rice decomposition
program (September — November) is completed and Shasta Dam releases decrease. The RPA at
Shasta Reservoir is designed to minimize these future adverse effects through conserving water
in Shasta reservoir on a year-round basis, and operating more conservatively (i.e., assuming that
any initial dry-year hydrology could be the beginning of a drought sequence). Therefore, these
adverse effects will be minimized, but not eliminated. What is unknown at this time is how
higher storage levels in Shasta will effect fall-run and late fall-run spawning through more
frequent flood control spills (i.e., redd scouring, dewatering, isolation, and stranding events).
NMFS will analyze this impact when data becomes available and, through the use of technical
teams identified in the RPA, will adaptively manage this impact. Consequently, it is anticipated
that some redd dewatering will continue in the future condition.

Outmigrating Chinook salmon juveniles are also subjected to potential entrainment from water
diversions located along the Sacramento River — of the 879 diversions only 91 (11 percent)
currently have fish screens (Calfish data base and AFSP 2009 annual report). These diversions
adversely affect EFH by disrupting migration, diverting juveniles into unsuitable rearing habitat,
and killing fish outright The RPA insures that continued funding of fish screens will continue
through the AFSP to reduce entrainment at unscreened diversions.



Based on the available evidence, the proposed action is expected to adversely impact Sacramento
River fall-run and late fall-run EFH through continuing degradation of spawning and rearing
habitat, water temperature-related impacts, reduced flows, and entrainment at unscreened water
diversions. Increased level of water demands through 2030, reduced diversions from the Trinity
River, and future climate warming would exacerbate water temperature-related impacts to EFH.
However, the many actions within the RPA will generally improve EFH for naturally spawning
fall-run and late-fall run by improving adult passage at RBDD, increasing juvenile survival (i.e.,
reducing predation, and entrainment at diversions), reducing water temperature related impacts,
increasing reservoir storage, and restoring EFH in tributary spawning areas.

C. American River

This effects analysis assumes that impacts on lower American River Chinook salmon and their
habitat that are expected with implementation of the proposed Project will be similar to (or more
severe than) the impacts associated with the American River Division of the CVP, which have
occurred in the recent past (e.g., within the last ten years). This assumption is reasonable
because the proposed action includes the continued operation of the American River Division
through 2030 to meet increasing water demands. From 2000 through 2006, annual water
deliveries from the American River Diversion ranged from 196 thousand acre-feet (taf) in 2000
to 297 taf in 2005. In the CVP/SWP operations BA, present level water demands for the
American River Division were modeled at 325 taf per year, and the 2030 water demands are
modeled at nearly 800 taf per year; an annual demand about 2.7 to 4.0 times higher than the
annual deliveries from 2000 through 2006.

The only persistent Chinook salmon population spawning in the American River is the fall-run.
However, it should be noted that approximately 200 adult late fall-run returned to the American
River in 2008. Analysis of coded wire tags revealed that most of these late fall-run were released
in 2007 from Coleman National Fish Hatchery. Because these fish were hatchery stays, and it is
uncertain whether a persistent naturally spawning population will emerge from this stray event,
this American River EFH analysis will focus on fall-run.

Fall-run on their upstream spawning migration generally enter the American River beginning in
September, with peak migration occurring during October and November. Spawning typically
occurs from October through December, with fry emergence usually beginning in mid-to late
January and peaking during mid- to late February. Fall-run emigration primarily occurs in the
lower American River from January through June, with most salmon emigrating as post-
emergent fry or young-of-year juveniles (Surface Water Resources, Inc. 2001).

Most spawning occurs in the upper three miles of river from Goethe Park upstream to Nimbus
Dam. In general, the primary factors potentially limiting fall-run production within the lower
American River are believed to be high water temperatures and flow fluctuations during portions
of their freshwater residency in the river. Habitat quality during the adult immigration and
spawning life stages is expected to be affected by the continued operation of the proposed action.
High water temperatures during these life stages can delay the onset of Chinook salmon
spawning and cause pre-spawning mortality of adults and latent mortality of incubating embryos.
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These types of water temperature-related effects to Chinook salmon occur in the lower American
River. As described in Water Forum (2005):

“In November 2001, the average daily water temperature at Watt Avenue in the lower
American River was 61°F. Pronounced pre-spawning adult mortality as well as increased
latent mortality to incubating embryos reportedly can result when ripe adult female Chinook
salmon are exposed to water temperatures beyond the 56°F to 60°F range (McCullough
1999). Pre-spawning mortality of fall-run Chinook salmon was reported by CDFG to be
approximately 67 percent during the 2001 adult immigration and adult spawning season,
presumably because of high water temperatures (Healy 2004 in Lamb 2004).”

Water temperature exceedence plots presented in the CVP/SWP operations BA demonstrate that
with implementation of the proposed action adult Chinook salmon will be exposed to stressful
water temperatures (> 60°F) during September, October, and November. During September,
water temperatures are expected to range from just over 64°F during the coolest years up to
about 71°F during the warmest years (Figure 6). In most years, by October, water temperatures
are expected to have cooled to levels more suitable for successful spawning, but are still
expected to be stressful to Chinook salmon immigration, spawning, and initial embryo
incubation in 30 percent of the years (Figure 7). Even in November, water temperatures are
expected to exceed 60°F in the warmest years (Figure 8), as was observed in 2001. In dry years,
diversions from Folsom Reservoir, the need to make reservoir releases in order to meet Delta
water quality objectives and demands, and the need to meet the water temperature requirements
identified in this Opinion for steelhead throughout the summer, will likely limit the availability
of coldwater for fall-run. In those years, the ability to provide 60°F or less in the lower
American River will be largely dependent on ambient cooling of Folsom Reservoir.

Chinook salmon egg mortality modeling results presented in Appendix M of the CVP/SWP

operations BA show that egg mortality is expected to range from about ten percent in above
normal water year types to about 22 percent in critically dry years.
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Figure 6. Exceedence plot of modeled water temperatures in the lower American River near Watt Avenue
during September. This Figure was obtained from the CVP/SWP operations BA.

Oct

72.0

70.0 -

68.0

66.0

64.0 -

62.0 -

60.0

Temperature (°F)

58.0 -

56.0

54.0 +

52.0 t T T T T t T T T
100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
= = Study 6.0 = = 'Study 7.0 Study 7.1 Study 8.0 NA

Figure 7. Exceedence plot of modeled water temperatures in the lower American River near Watt Avenue
during October. This figure was obtained from the CVP/SWP operations BA.
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Figure 8. Exceedence plot of modeled water temperatures in the lower American River near Watt Avenue
during November. This figure was obtained from the CVP/SWP operations BA.

Effects of flow fluctuations on lower American River salmonids have been examined in CDFG
(2001), Reclamation (2002), and Water Forum (2005). The following discussion was derived
from these studies. Reservoir operations that cause river flows to exceed and then decrease
below certain water surface elevations have been identified as a source of mortality to lower
American River salmonids because of redd dewatering, fry stranding, and juvenile isolation.
Redd dewatering is reported to occur when flows are decreased from commonly observed
spawning flow levels (e.g., 1,000 to 4,000 cfs; CDFG 2001). Redd dewatering can affect
salmonid embryos and alevins by impairing development and causing direct mortality due to
desiccation, insufficient oxygen levels, waste metabolite toxicity, and thermal stress (Becker et
al., 1982, Reiser and White 1983). Isolation of redds in side channels can result in direct
mortalities due to these factors, as well as starvation and predation of emergent fry. In 2006,
about four Chinook salmon redds were dewatered and about 40 more total redds of unknown
species were dewatered at Nimbus Basin and Sailor Bar (Figure 9, Hannon and Deason 2008).

Rapid flow decreases from flow levels that inundated low and medium sloping gravel bars when
salmonid fry are present in the lower American River (i.e., late-December through May)
reportedly can result in fry stranding (CDFG 2001). In 2003, several observations of Chinook
salmon stranding were made, including one made by the California Department of Fish and
Game (CDFG) where up to 10,000 Chinook salmon fry were stranded on an island near the
lower Sunrise area (Water Forum 2005).
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Figure 9. Dewatered redds at Nimbus Bés'i'n- and Sailor Bar, February 2006 (figure as modified from
Hannon and Deason 2008).

Also, as flows in the lower American River approach and exceed 4,000 cfs, many areas in the
lower American River channel reportedly become inundated and subsequently are newly
available to rearing fish (CDFG 2001). Thus, reductions in flow, after flows reach or exceed
4,000 cfs, have the potential to isolate juvenile salmonids (CDFG 2001). On April 28, 2004,
CDFG reported that seining surveys within the isolation areas along the lower Sunrise side
channel indicated that more than 2,000 juvenile Chinook salmon/seine haul had been isolated
from the main channel (Water Forum 2005). CDFG seining surveys also collected more than
300 juvenile Chinook salmon/seine haul from an isolated area near Sunrise Boulevard (not the
lower Sunrise side channel) and from an area near Watt Avenue (Water Forum 2005)

Based on the available evidence, the proposed Project is expected to adversely impact American
River fall-run EFH through water temperature- and flow fluctuation-related effects. Both
increasing water demands through 2030 and local warming expected with climate change would
exacerbate water temperature-related impacts to EFH.

D. Stanislaus River
The Stanislaus River is the northernmost tributary in the San Joaquin River basin used by

Chinook salmon. The river supports fall-run and small populations of late fall-run. These
populations are at a low and declining state (Figure 10).
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Salmonid spawning habitat availability and quality has been reduced on the order of 40 percent
since 1994 (Kondolf et al., 2001). Mesick (2001) hypothesized that this reduction is likely
underestimated, based on the sampling methodology of that assessment. His results indicated
that higher concentrations of fine sediments and low intragravel dissolved oxygen in riffles
downstream of Orange Blossom Bridge would be expected to reduce fall-run egg survival by 23
percent, as compared to the natural riffles at the Orange Blossom Bridge and upstream.
Operational criteria have resulted in channel incision of one to three feet since the construction
and operation of New Melones Reservoir (Kondolf et al., 2001). This downcutting, combined
with operational criteria, have effectively cut off overbank flows. These flows would have
inundated floodplain rearing habitat as well as provided areas for fine sediment deposition, rather
than within spawning gravels as occurs now. Additionally, the flow reductions in late spring and
early summer are too rapid to allow recruitment of large riparian trees, such as Fremont
cottonwoods. Consequently, within 10 to 20 years, as existing trees senesce and fall, there will
be no younger riparian trees to replace them, resulting in less riparian shading, higher in-stream
temperatures, less food production from allochthonous sources, and less large woody debris
(LWD) for nutrients and channel complexity.

Past operations of the East Side Division have eliminated channel forming flows and geomorphic
processes that maintain and enhance salmon spawning beds and juvenile rearing areas associated
with floodplains and channel complexity. The reduction in peak, channel-forming flows over
time is summarized in Table 1 (from Kondolf et al., 2001). Since the operation of New Melones
Dam, channel-forming flows above 8,000 cfs have been reduced to zero, and mobilizing flows in
the 5,000-8,000 cfs range have only occurred twice in the past ten years. Channel-forming flows
are important to rejuvenate spawning beds and floodplain rearing habitat and to recruit
allochthonous nutrients and large wood into the river.
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Status quo operations will result in further degradation of spawning habitat and rearing habitat
Reduction and degradation of spawning gravels directly reduces the productivity of the species
by reducing the amount of usable habitat area and causing direct egg mortality. Lower
productivity leads to a reduction in abundance. Restoration actions have improved spawning
riffles, but these need to be implemented at a higher level to balance losses of gravel mobilized
by normal flows. Implementation of salmon habitat projects that restore floodplain connectivity
and strategic implementation of channel-forming flows are important actions needed to restore
and maintain adequate rearing conditions for fall-run.

Table 1. Summary of flow conditions on the Stanislaus River during historical periods from 1904-1998. New
Melones Dam construction was completed in 1979. Goodwin Dam was completed in 1912 and the first dam in
the basin dates at 1853 (Kondolf et al. 2001 table 5.2).

| % Years | %% Years Max Max

Total | Peak over | Peak over Flow Flow

Period |  Years | Years | 8,000 cfs | 16,000 cfs (cfs) (date)

I. | 9{4- 4 68% 32% 64,500 31971907

1937 | N ,
II. 1938- | 20 ail% 25% 2,900 12/23/1955 i
1957 . |
1. 1958- | 21 29%4 14% 40,200 12/24/1964 |
1978 |
11. 1979. 20 | 0% o 7,350 1/03/1997 |
008 | | |

Construction of the dams on the Stanislaus River has prevented anadromous salmonids from
accessing their historical habitat. The populations persists in a reach of the river that historically
was unsuitable because of high temperatures (Lindley et al., 2006), and current utilization of
these reaches is successful only if dam operations are managed to maintain suitable temperatures
for all life history stages of salmon. There are no temperature control devices on any of the East
Side Division facilities, so the only mechanism for temperature management is direct flow
management. This has been achieved in the past through a combination of augmenting baseline
water operations, for meeting senior water right deliveries and D-1641 water quality standards,
with additional flows from: (1) the CDFG fish agreement; and (2) from (b)(2) or (b)(3) water
acquisitions. The analysis of temperature effects presented in the CVP/SWP operations BA
(Appendix I) assumes that these augmentations will be available. If water for fish needs is
indeed allocated as their model suggests, future operations likely would meet fall-run
temperature needs, except in dry or critical years, depending on the future climate change and
assuming that (b)(2) and (b)(3) water allocations can be made.

The Project Description does not specify how (b)(2) or (b)(3) water are committed for fishery
uses of any particular amount, timing, or duration. The CVP/SWP operations BA analysis does
not evaluate their assumptions without the addition of CVVPIA assets for fish, so the change in
temperature of these reduced flows for fish cannot be quantified with available data.

Aceituno (1993) applied the in-stream flow incremental methodology to the Stanislaus River
between Riverbank and Goodwin Dam (24 river miles) and determined that 155 taf was needed
to maximize weighted usable habitat area for fall-run, not including outmigration flows or fall
attraction flows. This study also identified that in-stream flow needs for each life history stage
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are somewhat different between fall-run and steelhead (Table 2). Steelhead flow needs are
somewhat lower than fall-run needs for some life stages, but potentially higher for adult
migration. The total amount of water needed for maximum in-stream habitat support is equal to
or greater than 155 taf, and also greater than 98.3 taf fishery agreement allotment to CDFG.

The proposed allocation-year strategy for the East Side Division fundamental operating
principles only commits to providing sufficient water for fisheries in 41 percent of the years,
based on operations since 1982 (Table 3). The CDFG Fish Agreement allotment alone is less
than what fall-run need, but the CDFG allocation schedule is predominantly directed by Chinook
salmon needs. Consequently, fall-run are likely to have unmet flow needs less often than
steelhead. If (b)(2) or (b)(3) water is available, this effect could be reduced in some Mid-
Allocation years. Because the guidance for allocation of (b)(2) and (b)(3) water specifically for
the Stanislaus River is not specific, the magnitude of this reduction cannot be determined.

Table 2. Comparison by life stage of instream flows which would provide maximum weighted usable area of
habitat for steelhead and Chinook salmon in the Stanislaus River, between Goodwin Dam and Riverbank,
California (adapted from Aceituno 1993). No value for Chinook salmon adult migration flows was reported.

Steelhead Fall-Run Fall-Run
Steelhead Flow Timing Chinook Chinook
Life Stage Salmon Flow | Salmon Timing
Spawning 200 Dec-Feb 300 Oct 15-Dec 31
Egg incubation/ 50 Jan — Mar 150 Jan. 1-Feb 15
fry rearing
Juvenile rearing 150 all year 200 Feb 15-Oct 15
Adult migration 500 Oct-April -

Table 3. Occurrence of High Allocation, Mid-Allocation and Conference Year types for New Melones
Transitional Operation Plan, based on New Melones Operations since 1982 (data available at
http://cdec.water.ca.gov).

Allocation Year Type Flshelfy % occurrence 1982-2008
Allocation
High Allocation Years New Melones 0
Index is greater than 1.7 MAF 45T TAF al%
Mid-Allocation 98.3 TAF 33%
“Conference Year” conditions — New e 0
Melones Index is less than 1.0 MAF unspecified 26%

The IFIM analysis did not include an assessment of the volume of water needed for a spring
pulse flow to convey fall-run from the Stanislaus River into the Delta. The San Joaquin River
Agreement (SJRA) and associated Vernalis Adaptive Management Program (VAMP) were
agreed upon by the State Water Resources Control Board and the signatory parties as a
mechanism to address this fishery need in the context of refining the understanding of what
specific flow standards are needed to meet the requirements of the 1995 Water Quality Control
Plan. The SJRA will conclude in 2011, and the funding for VAMP studies and flows is
scheduled to end in 2009. The Project Description indicates that Reclamation and the California
Department of Water Resources (DWR) intend to “continue VAMP-like flows”, but the
description of these flows lacks critical fish benefits now provided by the SJRA and VAMP.
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Under the SIRA, operators on the Tuolumne and Merced rivers release spring pulse flows in a
manner coordinated with Stanislaus River pulse flows to convey salmonids from these tributaries
into the San Joaquin River and to the Delta. When the SIRA concludes, there will be no
commitment by operators on the Merced and Tuolumne rivers to continue with spring pulse
flows. This will affect fall-run in the Stanislaus by requiring modification of New Melones
operations to meet Vernalis water quality standards.

Without the SJRA in effect, Reclamation is solely responsible to meet water quality standards
(flow and salinity) at Vernalis. Without the contribution from rivers upstream of the Stanislaus,
Reclamation likely will be required to release more water from New Melones in order to meet
that standard. This can result in unsuitable flows and temperatures for fall-run, dewatering of
redds, and reduction of storage volumes at the end of September. This last factor will result in
more years falling into the Conference Year or Mid-Allocation Year categories, which provide
less suitable conditions for fall-run as described above on a more frequent basis.

Flows are projected to be adequate for fall-run spawning in High Allocation years, which have
occurred 41 percent of the time, but temperatures will be warm in the lower part of the river
during the early part of the adult immigration period. In Mid-Allocation years, supplementary
water from b(2) or b(3) will be required if adequate flows are to be maintained for fall-run.
Under dry conditions, notably Conference Years, flows are likely to be less than desirable for
optimal outmigration prior to the VAMP period and for adult immigration in the fall. Since the
future implementation of “VAMP-like flows” is uncertain, fall-run outmigration is expected to
be impeded by lack of increased flows.

Based on the available evidence, the proposed action is expected to adversely impact Stanislaus
River fall-run EFH through continuing degradation of spawning and rearing habitat, water
temperature-related, and low flow-related effects. Both increasing water demands through 2030
and local warming expected with climate change would exacerbate water temperature-related
impacts to EFH.

E. Delta Ecosystem

Juvenile fall- and late fall-run normally migrate down from the Sacramento and San Joaquin
River basins through the rich feeding grounds of the Delta to the San Francisco Estuary, then
into the Pacific Ocean. The suitability of the Delta migration corridor as part of juvenile salmon
rearing EFH is reduced by various aspects of the proposed action. Adverse impacts to EFH
related to the ongoing project action may complicate normal habitat functions. Such impacts
include, but are not limited to, prolongation of migration routes (i.e., entrainment into complex
channel configurations under the influence of pumping hydraulics makes it difficult for salmon
to find their way to the ocean), increasing exposure to elevated water temperatures in late spring,
increasing susceptibility to predators, and adding direct mortality from salvage and entrainment
operations.

Once juvenile salmon are in the vicinity of the SWP and CVP export water diversion facilities,

they are more likely to be drawn into these facilities during water diversion operations. Water
diversions are expected to increase under the near future and future operations of the CVP and
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SWP. With exports increasing in the future with the implementation of the proposed action, and
assuming that diversion into waterways leading to the export facilities and the entrainment of
fish at those facilities is directly proportional to the amount of water exported, the proposed
project increases the current vulnerability of emigrating salmonids to loss at the salvage facilities
and reduces the already diminished quality of the habitat within the zone of entrainment to fish
utilizing it. Currently, exports are reduced during the VAMP period (31 days in April and May),
providing some relief to the entrainment of emigrating salmonids. Future actions under the
proposed project reduce the extent of pumping reductions surrounding the VAMP period due to
reduced amounts of environmental water available to compensate for the loss in exports. This
exacerbates the loss of fish during the April to May period when spring-run and fall-run Chinook
salmon are emigrating through the Delta. While screening facilities allow for many fish longer
than 38 mm to be salvaged, considerable mortality is believed to occur when fish are less than 38
mm. In addition, smaller fish are not screened effectively (Kimmerer 2002, Brown et al., 1996).
Evaluations of the salvage operations show them to be inefficient. Overall survival of fish going
through the CVP facilities is estimated to be approximately 35 percent, while the SWP facilities
have a survival rate of only 16.5 percent. The primary cause of low survival in the CVP is the
reduced overall efficiency of the louvers, while at the SWP, losses in Clifton Court Forebay are
the predominant reason for low survival. Loss of fish following the salvage operations can also
be significant, ranging from 10 to 30 percent following release back into the Delta environment,

Though there are efforts in place to minimize entrainment, the Tracy Fish Collecting Facility
(TFCF) primary louver (screen) panels cannot be cleaned without leaving gaping openings in the
screen face. Further, cleaning the secondary channel and louver panels takes the entire facility
offline. Also, during secondary louver screen cleaning operations, and secondary channel
dewatering, the entire secondary system is shut down. As a result, all fish salvage is
compromised for the duration of the outage. This loss in fish protection allows unscreened water
to pass through the facility a minimum of 4 hours per day and up to 12 hours per day, depending
on the debris loading of the louvers. These periods of non-operation result in an underestimation
of the loss of Chinook salmon to the pumps. Also, significant delays in routine maintenance and
replacement of critical control systems at the TFCF have occurred in the past and are likely to
continue into the future, based on current practices. Finally, the TFCF was designed for a
maximum export rate of 4600 cfs, the rated capacity of the Tracy Pumping Plant (TPP). The
modeling completed to date indicates that the CVP intends to utilize the TPP to maximize the
pumping capacity of the facilities to the greatest extent possible, thus operating the TFCF at its
maximum design capacity, even with its current operational deficiencies.

With regards to the John E. Skinner Fish Facility, there is currently no standard method for
reporting problems associated with the operation and maintenance of the facility. Delays in
routine maintenance and replacement of critical control systems at the facility are not being
reported to NMFS, as they are experienced. Furthermore, reports of electrical power outages,
which shut down the fish collection facility, are not reported in a timely fashion to NMFS.

A fish barrier at the head of Old River is constructed in April and operated for 31 days to limit
the movement of both water and outmigrant Chinook salmon into Old River. The anticipated
effect is to increase survival of fall-run smolts down the San Joaquin River past the Port of
Stockton and westwards through the Delta. However, if export levels are not reduced in concert
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with increasing San Joaquin River flows under the VAMP experimental protocol, fall-run smolts
from the San Joaquin River basin are diverted southwards towards the export facilities in the
South Delta via one of the interconnecting waterways. Recent telemetry studies conducted
during the VAMP experiments confirm the diversion of Chinook salmon outmigrants to the CVP
and SWP facilities in the south Delta (Vogel 2004, San Joaquin River Group Authority 2007,
2008).

The fish barrier at the Head of Old River is constructed again in the fall to improve water quality
conditions for adult Chinook salmon returning to the San Joaquin River basin. A previous study
found that the placement of the barrier in the fall improves the dissolved oxygen content in the
Stockton Deep Water Ship Channel, downstream from the head of Old River on the San Joaquin
River (Hallock et al., 1970). Having poor water quality/low dissolved oxygen in the ship
channel has become a fish passage problem for returning adult salmon entering the San Joaquin
River basin.

In addition to the Head of Old River barrier, three agricultural barriers are constructed in each of
the three main channels of the South Delta. One is constructed in the Old River near the CVP’s
TFCF location, the second is constructed in Grant Line Canal near the Tracy Boulevard Bridge,
and the third is constructed in Middle River near its confluence with Victoria Canal. These three
barriers present passage impediments to migrating Chinook salmon due to channel blockage,
predation, and alterations to the channel flow patterns in the affected area.

F. Fish Passage

As noted above, opportunities to avoid or minimize adverse affects to EFH in specific project
area may be constrained, and the potential for substantive habitat gains in these areas is minimal.
Yoshiyama et al., (2001) noted that the primary cause in the reduction of in-stream habitat for
Chinook salmon has been the construction of dams and other barriers. Many of the direct
adverse impacts to fall- and late fall-run EFH or the indirect impacts caused by these dams to the
EFH of other Chinook salmon runs could be alleviated if fish passage were provided. In Central
Valley watersheds, dams block 95 percent of historic salmonid spawning habitat. Additionally,
non-Federal Federal Energy Regulatory Commission licensed dams account for approximately
40 percent of all surface water storage in the Central Valley. As a result, Chinook salmon are
extirpated from approximately 80 percent of their historic habitat in the Central Valley. In most
cases, the habitat remaining is restricted to the valley floor where it was historically limited to
seasonal migration use only. Remnant populations below these dams are now subject to
intensive river regulation and to further direct and indirect impacts of hydroelectric operations.

IV. CONCLUSION

Based on the best available information, NMFS believes that the proposed action would
adversely affect EFH for Pacific salmon.
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V. EFH CONSERVATION RECOMMENDATIONS

Appendix A of Amendment 14 to the Pacific Coast Salmon Plan (PFMC 1999) provides a
general list of conservation measures. NMFS recommends that the following be implemented in
the action area. Although these are general recommendations without specific actions, they are
designed to indicate to Reclamation where opportunities exist within their authorities to
compensate for the effects of the proposed project within other actions undertaken by
Reclamation.

Riparian Habitat Management: In order to prevent adverse effects to riparian corridors,
Reclamation and DWR should:

e Maintain riparian management zones of appropriate width along Old River, Middle
River, Grant Line/Fabian —Bell Canal, the lower San Joaquin River, and wherever the
agencies have jurisdiction;

e Reduce erosion and runoff into waterways within the project area; and

e Minimize the use of chemical treatments within the riparian management zone to manage
nuisance vegetation along the levee banks.

Bank Stabilization: The installation of riprap or other streambank stabilization devices can
reduce or eliminate the development of side channels, functioning riparian and floodplain areas
and off-channel sloughs. In order to minimize these impacts, Reclamation and DWR should:

e Use vegetative methods of bank erosion control whenever feasible. Hard bank protection
should be a last resort when all other options have been explored and deemed
unacceptable;

e Determine the cumulative effects of existing and proposed bio-engineered or bank
hardening projects on salmon EFH, including prey species, before planning new bank
stabilization projects; and

e Develop plans that minimize alterations or disturbance of the bank and existing riparian
vegetation.

Conservation Measures for Construction/Urbanization: Activities associated with
urbanization (e.g., building construction, utility installation, road and bridge building, and storm
water discharge) can significantly alter the land surface, soil, vegetation, and hydrology, and
subsequently adversely impact salmon EFH through habitat loss or modification. In order to
minimize these impacts, the Reclamation and DWR should:

e Plan development sites to minimize clearing and grading;

e Use Best Management Practices in building as well as road construction and maintenance
operations such as avoiding ground disturbing activities during the wet season,
minimizing the time disturbed lands are left exposed, using erosion prevention and
sediment control methods, minimizing vegetation disturbance, maintaining buffers of
vegetation around wetlands, streams, and drainage ways, and avoiding building activities
in areas of steep slopes with highly erodible soils. Use methods such as sediment ponds,
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sediment traps, or other facilities designed to slow water runoff and trap sediment and
nutrients; and
e Where feasible, reduce impervious surfaces.

Wastewater/Pollutant Discharges: Water quality essential to salmon and their habitat can be
altered when pollutants are introduced through surface runoff, through direct discharges of
pollutants into the water, when deposited pollutants are re-suspended (e.g., from dredging), and
when flow is altered. Indirect sources of water pollution in salmon habitat includes runoff from
streets, yards, and construction sites. In order to minimize these impacts, Reclamation and DWR
should:

e Monitor water quality discharge following National Pollution Discharge Elimination
System requirements from all discharge points;

e Work with State and Federal agencies to establish total maximum daily loads and
develop appropriate management plans to attain management goals for those waters that
are listed under Clean Water Act section 303 (d) criteria (e.g., the Delta); and

e Establish and update, as necessary, pollution prevention plans, spill control practices, and
spill control equipment for the handling and transport of toxic substances in salmon EFH
(e.g., oil and fuel, organic solvents, raw cement residue, sanitary wastes, etc.). Consider
bonds or other damage compensation mechanisms to cover cleanup, restoration, and
mitigation costs.

Irrigation Water Withdrawal, Storage, and Management: Water withdrawn for irrigation
can have adverse impacts on Chinook salmon EFH. Diversions may cause impediments to
migration, physical entrainment or injury due to impingement altered flow profiles, changes in
water temperature regimes, and fluctuations in water levels. Alterations in the chemical and
physical attributes of the aquatic environment may in turn affect the biological components of
the aquatic habitat. Return agricultural water discharging to salmonid-bearing waterways can
substantially alter and degrade habitat. General problems associated with agricultural return
flows to surface waters include increased water temperatures, salinity, pathogens, decreased
dissolved oxygen, increased contaminant loads from pesticides and fertilizers, and an increase in
sediment loads. In order to minimize these impacts, Reclamation and DWR should:

e Apply conservation and enhancement measures for dams to water management activities
and facilities where applicable;

e Establish adequate in-stream flow conditions for salmonids using, for example, Instream
Flow Incremental Methodology (IFIM);

e ldentify and use appropriate water conservation measures in accordance with state law;

e Install flow meters at major diversion points to account for water delivered to users, in
accordance with state law;

e Screen water diversions on all fish bearing streams and waterways;

e Incorporate juvenile and adult salmonid passage on all water diversions where migration
blockage occurs; and

e Undertake efforts to purchase or lease, from willing sellers and lessors, water rights
necessary to maintain in-stream flows in accordance with appropriate State and Federal
laws.
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Dam Construction and Operation: Dams built to generate power, store water, or provide flood
control have significantly contributed to declines in salmonid populations in the Central Valley.
Adverse effects include impaired fish passage (including complete blockage of natal streams);
downstream alterations to water temperatures, water quality parameters, water quantity, flow
patterns and hydrological profiles; interruption of nutrient flow downstream; loss of LWD input
to downstream segments of the watershed from upstream reaches; disruption of the sediment
transport mechanism which affects riparian, river, wetland, and estuarine systems downstream of
the dam; increased competition from non-native species more adaptable to the altered conditions
below the dams; and increased predation rates due to disorientation or injury from passing over
or through the dam structure. In order to minimize these impacts, Reclamation and DWR
should:

e Operate facilities to create flow conditions adequate to provide for passage, water quality,
proper timing of life history attributes, avoid juvenile stranding and redd dewatering, and
maintain and restore properly functioning channel, floodplain, riparian, and estuarine
conditions;

e Provide for adequate designing and screening of all dams, hydroelectric installations, and
bypasses to meet specific passage criteria developed for dam operations on the West
Coast;

e Develop water and energy conservation guidelines and integrate them in to the daily dam
operations and into regional and watershed-based water resource plans; and

e Provide mitigation for non-avoidable adverse effects to salmonid EFH, including
monitoring and evaluation of any mitigation or conservation plans undertaken under this
section.

NMFS also recommends that the habitat-based actions within the reasonable and prudent
alternative from the Opinion be adopted as EFH Conservation Recommendations. Finally,
NMFS recommends that the following Conservation Recommendations be implemented.

A. Clear Creek

1) Reclamation should increase the frequency of flood control spills from Whiskeytown
Reservoir consistent with the RPA to improve channel maintenance and habitat
variability.

2) Reclamation should continue funding the CVPIA Clear Creek Restoration Program, the
Gravel Augmentation Program, the (b)(2) water for anadromous fish, and the adult
separation weir every year.

3) Reclamation should replace the Whiskeytown Reservoir Temperature Curtain by March

2010 to retain the original design efficiency and improve cold water releases to the
Sacramento River.
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4) Reclamation should implement short duration spring-time pulse flows (500 to 600 cfs)
every year in order to attract spring-run Chinook adults before flows are reduced in the
summer months.

5) Reclamation should provide short duration (one to three days) fall spawning attraction
flows of 500 cfs, as recommended by Denton (1986 op. cit. CVP/SWP operations BA), in
October and November.

6) Reclamation should manage flows for listed and non-listed salmonids only after all of the
four IFIM studies planned for Clear Creek have been completed. A new flow
prescription should not be implemented until these study results can be reviewed and
discussed by the Clear Creek Technical Team and agreement reached between the fish
agencies. The final flow regime should to balance the biological needs of all life stages
(e.g., juveniles rearing vs. adult spawning) of the different runs (e.g., spring-run, fall-run,
late fall-run, and steelhead).

. Upper Sacramento River

1) Reclamation should, working through the appropriate CALFED program, investigate
alternatives to the rice decomposition program (i.e., baling rice straw, mulching, etc.,),
and recommend ways of stabilizing, or increasing flows after September 30, to reduce
redd dewatering.

2) Reclamation should provide the necessary modeling and real time temperature data to the
Sacramento River Temperature Control Task Group starting in February with the first
water year allocation announcement and operations forecast. In this way, decisions on
water temperature management throughout the summer in the upper Sacramento River
relative to fish habitat conditions and coldwater pool storage in Shasta Reservoir can also
consider the habitat needs of fall and late fall-run.

3) Reclamation should increase Spring Creek diversions in April, May, and June to 1500 cfs
to provide colder water for Clear Creek and the main stem Sacramento River (benefits
winter-run and fall-run).

4) Reclamation should ramp down Sacramento River flows from August to December, as
quickly as possible, following the RPA and CVPIA Anadromous Fish Restoration
Program guidelines for stabilizing flows during the fall-run/late fall-run spawning period
to reduce risk of dewatering redds. Minimum flows for fall-run spawning have typically
been 4,000 cfs from October through December, based on IFIM studies of habitat
suitability curves. Exceptions are allowed in critical and dry years when the RPA
specifies ramping down to 3,250 cfs to preserve limited cold water resources in Shasta
Reservoir. Temperature targets should be moved downstream in September and October
to protect fall- and late fall-run spawning and incubation. Therefore, a 56°F criterion
should be maintained through October down to Bend Bridge in all years to protect at least
30 percent of the main stem spawning population. Fall-run will spawn as far downstream
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as to RBDD, but usually not until November when ambient air temperatures cool the
river.

B. American River

1)

2)

3)

Implement the Flow Management Standard for the American River by following the flow
schedule in Appendix D. The flow management standards are minimum flows and
should not preclude Reclamation from making higher releases at Nimbus Dam.

The Flow Management Standard includes fall-run protections. Implementing this
schedule should also protect fall-run. In the event that specific actions are needed to
maintain flows for fall-run, NMFS recommends that Reclamation use (b)(2) water to
achieve these flows.

Reclamation should operate to achieve a daily average water temperature of 60°F or less
as early as possible in October for fall-run holding and spawning. Reclamation shall
strive to maintain a daily average water temperature of 60°F or less until November 1,
and target 56°F or less as early in November as possible, for fall-run spawning and egg
incubation. These Water Temperature Objectives for fall-run should be met at Hazel
Avenue in the Lower American River.

The priority for use of the lowest water temperature control shutters at Folsom Dam shall
be to achieve the Water Temperature Objectives for steelhead, and thereafter may also be
used to meet the fall-run spawning water temperature objective.

Fully evaluate below physical/structural actions to improve temperature management and
make recommendations for implementation by June 2010. Implement selected projects
by 2012.

The following temperature management actions have the potential to improve conditions
for aquatic species in the Lower American River. However, the precise benefits and
costs of these actions need to be analyzed. Alternatives for each of the actions listed
below should be fully developed and analyzed, and the most effective alternatives to each
action should be implemented.

a) Improve the Folsom Dam temperature control device. The objective of this action
is to improve access to and management of Folsom Reservoir’s cold water pool.
Alternatives for this action include operational and physical improvements including
enhancement of the existing shutters, replacement of the shutter system, and
construction of a device to access cold water below the penstocks.

b) Improve cold water transport through Lake Natoma. The objective of this action
is to transfer cold water from Folsom Dam to Nimbus Dam with a minimum increase
in temperature. Alternatives for this action include physical or operational changes to
Lake Natoma or Nimbus Dam including dredging, construction of temperature
curtains or pipelines, and changes in Lake Natoma water surface elevation.
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¢) El Dorado Irrigation District (EID) Temperature Control Device. The objective
of this action is to conserve cold water in Folsom Lake. Alternative intake structures
have been analyzed by EID. The most effective device should be constructed.

4.) The following ramping rates should be followed:

a) January 1 through May 30, at flow levels <5, 000 cfs, flow reductions should not
exceed more than 500 cfs/day and not more than 100 cfs/hour; and

b) each year from January 1 through May 30, Reclamation should coordinate with
NMFS, CDFG, and USFWS to implement and fund monitoring in order to estimate
the incidental take of salmonids associated with reductions in Nimbus Dam releases.

c) Minimize flow increases to 4000 cfs or more year round.

. Stanislaus River

1) Reclamation should implement an in-stream flow schedule, as measured at Goodwin
Dam, that provides optimum flows for fall-run as defined by Aceituno (1993), or as
defined by future analyses of salmon in-stream flow needs. Additionally, this schedule
should include sufficient spring flows in April and May to convey salmon smolts through
the lower river and to the Delta.

2) Reclamation should conduct fall attraction flows of a minimum of 1,250 cfs for two
weeks in October. This recommendation will assist adult fall-run immigration to the
Stanislaus River. The purpose is to provide flow cues downstream for incoming adults,
as well as providing some remedial effect on the low dissolved oxygen conditions that
develop in the Stockton Deep Water Ship Channel.

3) Reclamation should implement late spring and early summer flow ramping rates to allow
establishment of riparian trees at a minimum frequency of every five years.

4) Reclamation should implement spawning gravel replenishment projects on the Stanislaus
River, in addition to the current 3,000 cy/year base level augmentation rate applied under
CVPIA (b)(13) authorities.

5) Reclamation should implement projects to improve salmonid rearing habitat and
floodplain connectivity, including creation of side-channel habitat, isolation of predator-
rich in-river mining pits, and periodic increased flows to inundate floodplain habitat.

. Delta Ecosystem

1) Delta Cross Channel (DCC) Gates: To increase the survival of out-migrating fall- and
late fall-run, NMFS recommends that the DCC gates be closed as early as possible, under
an adaptive management program based on monitoring outmigrant movements starting
November 1. No later than on December 15 of each year, the DCC gates should be
closed to protect outmigrant Chinook salmon, unless NMFS approves a later date. The
DCC gates should remain closed for the protection of Pacific salmonids until June 15 of
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each year, unless NMFS approves an earlier date. Water quality considerations in the
Delta will be one cause for a request to vary from these dates, but NMFS will have final
authority on closure.

Tracy Fish Collection Facility (TFCF)

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

b) Also at the TFCF, Reclamation should submit to NMFS for approval, no later than 12
months from the date of issuance of this document, one or more solutions to the loss
of Chinook salmon with regard to the secondary louver screen cleaning and
secondary channel dewatering. In the event that a solution is not in place within 24
months after the date of issuance of this document, NMFS recommends that export
pumping at the Tracy Pumping Plant cease during outages of the secondary system,
such as occurs during the secondary louver screen cleaning operations, debris
removal, and predator management programs.

c) Beginning on the first day of the month following the issuance of this document, and
monthly thereafter, but no later than five working days after the first day of the
month, Reclamation should submit a TFCF Status Report to the NMFS Engineering
Team Leader. The report should be in a format acceptable to both parties, but should
describe the status of each component of the fish salvage system, and should provide
a schedule for the correction of each deficiency, with defined checkpoints for
completion. Failure to comply should result in the cessation of pumping at the Tracy
Pumping Plant until said report is issued.

d) NMEFS staff (scientific and enforcement) should be permitted reasonable access to
the TFCF, and its records of: (i) operation; (ii) fish salvage; (iii) fish transportation
and release activities; and (iv) research activities conducted at the TFCF, during both
announced and unannounced inspection visits.

e) NMFS recommends that Reclamation undertake ways to reduce predation on juvenile
fall- and late fall-run by undertaking predator removal studies at the Tracy facility
and also at post-release sites for salvaged juveniles. Loss calculations should be
adjusted reflecting results of these predation studies.

Tracy Pumping Plant (TPP)

A plan to limit TPP exports to 4,600 cfs should be prepared and implemented. This
restriction should remain in place until a plan to expand the TFCF capacity is prepared,
approved by NMFS, and implemented.
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4) J.E. Skinner Delta Fish Facility

5)

6)

a)

b)

d)

Beginning on the first day of the month following the issuance of this document, and
monthly thereafter, but no later than five working days after the first day of the
month, DWR should submit a J.E. Skinner Delta Fish Facility Status Report to the
NMFS Engineering Team Leader. The report should be in a format acceptable to
both parties, but should describe the status of each component of the fish salvage
system, and provide a schedule for correcting each deficiency, with defined
checkpoints for completion. Failure to comply should result in the cessation of
pumping at the Banks Pumping Plant until said report is issued.

NMEFS staff (scientific and enforcement) should be permitted reasonable access to
the J.E. Skinner Delta Fish Protective Facility and its records of: (i) operation; (ii)
fish salvage; (iii) fish transportation and release activities; and (iv) research activities
conducted at the facility, during both announced and unannounced inspection visits.
NMFS recommends that DWR undertake ways to reduce predation on juvenile fall-
and late fall-run by undertaking predation management studies at post-release sites
for salvaged juveniles. Within 12 months of the issuance of this document, a final
proposal should be sent to NMFS for review. Within 24 months of NMFS’
acceptance of the proposal, the “plan” should be implemented. Failure to meet this
timeline should result in the cessation of pumping at SWP facilities unless NMFS
agrees to an extended timeline.

NMFS recommends that alternatives to reduce “pre-screen” losses (predation) in
Clifton Court Forebay be developed within 12 months of the issuance of this
document. Within two years of developing such a plan, the “plan” will be
implemented to reduce the predation impact. Failure to meet this timeline should
result in the cessation of pumping at SWP facilities unless NMFS agrees to an
extended timeline.

CVP and SWP Fish Hauling Protocols

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

Rock Slough Intake and Other Fish Screening Projects, Including CVPIA-Anadromous

Fish Screening Program (AFSP)

a)

b)

Reclamation should ensure that the CVP and SWP aggressively move to fully engage
the CVPIA-AFSP, with appropriate funding, and implement the major projects
already designed.

Until the Rock Slough diversion is screened, pumping at this site should be avoided
whenever Chinook salmon are detected in the vicinity of the intake. The Contra
Costa Water District should use its two operating screened diversions (Los Vaqueros-
Old River and Mallard Slough), the Alternative Intake Diversion on Victoria Canal
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once completed, and the available storage in the Los VVaqueros Reservoir, to offset
this restriction.

c) The current fish-monitoring plan should continue until such time as the use of the
unscreened Rock Slough diversion is resolved, whether by screening or other means.

7) Habitat Restoration

a) Reclamation should aggressively pursue opportunities to acquire land and/or obtain
easements to create habitat restoration sites in the Delta region.

b) Habitat restoration projects should target the creation of riparian habitat, freshwater
and tidal marshes, and shallow water habitats beneficial to salmonid life histories.
Habitat restoration activities should target actions that increase the amount of useable
habitat for salmonids and reverse the simplification of the Delta habitat created by
channelization of Delta waterways and riprapping of levee banks.

¢) Reclamation should seek out opportunities to partner with other Federal, State, or
non-governmental parties to further this recommendation.

V1. STATUTORY REQUIREMENTS

Section 305(b)(4)(B) of the MSFCMA requires that the Federal agency provide NMFS with a
detailed written response within 30 days, and 10 days in advance of any action, to the EFH
conservation recommendations, including a description of measures adopted by the Federal
agency for avoiding, minimizing, or mitigating the impact of the project on EFH [50 CFR
600.920(j)]. In the case of a response that is inconsistent with our recommendations,
Reclamation must explain its reasons for not following the recommendations, including the
scientific justification for any disagreement with NMFS over the anticipated effects of the
proposed action and the measures needed to avoid, minimize, or mitigate such effects.

VI. LITERATURE CITED

Aceituno, M.E. 1993. The relationship between in-stream flow and physical habitat availability
for Chinook salmon in the Stanislaus River, California. U.S. Fish and Wildlife Service,
Ecological Services, Sacramento Field Office, Sacramento, California. 71 pages.

Becker, C.D., D.A. Neitzel, and D.H. Fickeisen. 1982. Effects of Dewatering on Chinook
Salmon Redds - Tolerance of 4 Developmental Phases to Daily Dewaterings. Transactions
of the American Fisheries Society 111: 624-637.

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

29



California Advisory Committee on Salmon and Steelhead Trout. 1998. Restoring the balance.
California Department of Fish and Game, Inland Fisheries Division, Sacramento,
California, 84 pages.

California Department of Fish and Game. 2001. Evaluation of effects of flow fluctuations on
the anadromous fish populations in the lower American River. Prepared for U.S. Bureau of
Reclamation. Stream Evaluation Program Technical Report No. 01-2.

California Department of Fish and Game. 2008. Grand Tab database for Central Valley
Chinook salmon. Fisheries Branch. Updated March 7.

Dettman, D.H., D.W. Kelley, and W.T. Mitchell. 1987. The influence of flow on Central Valley
salmon. Prepared by the California Department of Water Resources. Revised July 1987.
66 pages.

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

Hannon, J. and B. Deason. 2008. American River Steelhead Spawning 2001 — 2007. U.S.
Bureau of Reclamation, Central Valley Project, American River, California Mid-Pacific
Region.

Healey, M. C. 1991. Life history of Chinook salmon. In C. Groot and L. Margolis (editors)
Pacific salmon life histories, pages 213-393. University of British Columbia Press,
Vancouver, British Columbia.

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

Kjelson, M. A., P. F. Raquel, and F. W. Fisher. 1982. Life history of fall-run juvenile Chinook
salmon, Oncorhynchus tshawytscha, in the Sacramento-San Joaquin estuary, California. In
V.S. Kennedy (editor), Estuarine comparisons, pages 213-393. Academic Press, New York,
New York.

Kondolf, G.M., J C. Vick, and T.M. Ramirez. 1996a. Salmon spawning habitat rehabilitation in
the Merced, Tuolumne, and Stanislaus Rivers, California: an evaluation of project
planning and performance. University of California Water Resources Center Report No.
90, ISBN 1-887192-04-2, 147 pages.

Kondolf, G.M., J.C. Vick, and T.M. Ramirez. 1996b. Salmon spawning habitat on the Merced
River, California: An evaluation of project planning and performance. Transactions of
the American Fisheries Society 125:899-912.

Kondolf, G.M., A. Falzone, and K.S. Schneider. 2001. Reconnaissance-level assessment of

channel change and spawning habitat on the Stanislaus River below Goodwin Dam.
Berkeley, California.

30



Lamb, C. 2004. Water Forum, Feds Vie Over River Flow. Sacramento Business Journal.
September 3, 2004.

Lindley, S. T., R. Schick, A. Agrawal, M. Goslin, T. Pearson, E. Mora, J.J. Anderson, B. May, S.
Greene, C. Hanson, A. Low, D. McEwan, R.B. MacFarlane, C. Swanson, and J. G.
Williams. 2006. Historical population structure of Central Valley steelhead and its
alteration by dams. San Francisco Estuary and Watershed Science 4(1)(3):1-19.
http://repositories.cdlib.org/jmie/sfews/vol4/issl/art3

Lister, D. B. and H. S. Genoe. 1970. Stream habitat utilization by cohabiting underyearlings of
Chinook (Oncorhynchus tshawytscha) and coho (O. kisutch) salmon in the Big Qualicum
River, British Columbia. Journal of the Fisheries Research Board of Canada 27:1215-1224.

McCullough, D. A. 1999. A Review and Synthesis of Effects of Alterations to the Water
Temperature Regime on Freshwater Life Stages of Salmonids, With Special Reference to
Chinook Salmon. Report No. EPA 910-R-99-010. Seattle, WA: EPA, Region 10.

Mesick, C. 2001. The effects of San Joaquin river flows and delta exports rates during October
on the number of adult San Joaquin Chinook salmon that stray. Pages 139-161 in R.L.
Brown, editor. Contributions to the Biology of Central Valley Salmonids, Volume 2.
California Department of Fish and Game, Fish Bulletin 179.

Mills, T. J. and F. Fisher. 1994. Central Valley anadromous sport fish annual run-size, harvest,
and population estimates, 1967 through 1991. August 1994 draft. California Department of
Fish and Game, Inland Fisheries Technical Report. Sacramento, California.

Myers, J.M., R.G. Kope, G.J. Bryant, D. Teel, L.J. Lierheimer, T.C. Wainwright, W.S. Grant,
F.W. Waknitz, K. Neely, S.T. Lindley, and R.S. Waples. 1998. Status review of Chinook
salmon from Washington, Idaho, Oregon, and California. U.S. Department of Commerce,
NOAA Technical Memorandum NMFS-NWFSC-35. 443 pages.

National Oceanic and Atmospheric Administration. 2007. Ocean Salmon Fisheries Review,
Stock Assessment and Fishery Evaluation.

Pacific Fishery Management Council. 1999. Description and identification of essential fish
habitat, adverse impacts and recommended conservation measures for salmon. Amendment
14 to the Pacific Coast Salmon Plan, Appendix A. Pacific Fisheries Management Council,
Portland, Oregon.

Reiser, D. W. and T. C. Bjornn. 1979. Influence of forest and rangeland management on
anadromous fish habitat in western North America: Habitat requirements of anadromous
salmonids. U.S. Department of Agriculture, Forest Service General Technical Report PNW-
96. Pacific Northwest Forest and Range Experimental Station, Portland, Oregon. 54 pages.

31



Reiser, D.W. and R.G. White. 1983. Effects of Complete Redd Dewatering on Salmonid Egg-
Hatching Success and Development of Juveniles. Transactions of the American Fisheries
Society 112: 532-540.

Reynolds, F.L., T.J. Mills, R. Benthin, and A. Low. 1993. Restoring Central Valley streams: A
plan for action. California Department of Fish and Game, Sacramento, California. 129
pages.

San Joaquin River Group Authority. 2007. 2006 Annual Technical Report: On implementation
and monitoring of the San Joaquin River Agreement and the Vernalis Adaptive Management
Plan. January 2007. 137 pages.

San Joaquin River Group Authority. 2008. 2007 Annual technical report on implementation and
monitoring of the San Joaquin River Agreement and the Vernalis Adaptive Management
Plan. Prepared for the California Water Resources Control Board incompliance with D-
1641. 128 pages.

Surface Water Resources, Inc. 2001. Aquatic Resources of the lower American River: Baseline
Report. Draft Report. Prepared for the Lower American River Fisheries And Instream
Habitat (FISH) Working Group. Funded by CALFED, Water Forum, SAFCA, and the City
of Sacramento.

Tehama-Colusa Canal Authority. 2008. Fish Passage Improvement Project at the Red Bluff
Diversion Dam. Environmental Impact Statement/Environmental Impact Report. Prepared
by CH2MHill. May.

U.S. Bureau of Reclamation. 2002. Lower American River Flow Fluctuation Study Report.
Function Analysis Workshop August 12-16, 2002. November 2002.

U.S. Bureau of Reclamation. 2008. Biological assessment for the long-term operations of the
Central Valley Project and State Water Project. August. Transmitted through an October 1,
2008, cover letter to NMFS.

U.S. Bureau of Reclamation. 2008a. Supplemental EFH assessment. Submitted via e-mail from
Donna Garcia, U.S. Bureau of Reclamation, to Garwin Yip, National Marine Fisheries
Service. October 22. 81 pages.

U.S. Fish and Wildlife Service. 1998. Central Valley Project Improvement Act tributary
production enhancement report. Draft report to Congress on the feasibility, cost, and
desirability of implementing measures pursuant to subsections 3406(e)(3) and (e)(6) of
the Central Valley Project Improvement Act. U.S. Fish and Wildlife Service, Central
Valley Fish and Wildlife Restoration Program Office, Sacramento, California.

U.S. Fish and Wildlife Service. 2007. Central Valley Steelhead and Late Fall-Run Chinook

Salmon Redd Surveys on Clear Creek, California December 2007. Prepared by Sarah
Giovannetti and Matthew Brown. Red Bluff, CA. 20 pg.

32



U.S. Fish and Wildlife Service. 2007a. Flow-habitat relationships for spring-run Chinook
salmon and steelhead/rainbow trout spawning in Clear Creek between Whiskeytown Dam
and Clear Creek Road. CVPIA 3406(b)(1)(B) flow investigation report August 15, 2007.
Energy Planning and Instream Flow Branch. Sacramento, CA. 125 pages.

Vogel, D.A. 2004. Juvenile Chinook Salmon Radio-Telemetry Studies in the Northern and
Central Sacramento-San Joaquin Delta 2002-2003. Draft Report. Natural Resource
Scientists, Inc. Red Bluff, California. Report to the National Fish and Wildlife Foundation.
January 2004. 44 pages.

Yoshiyama, R.M., F.W. Fisher and P.B. Moyle. 2001. Historical and present distribution of
Chinook salmon in the Central VValley Drainage of California. In: Contributions to the
Biology of Central Valley Salmonids, Vol. 1, Randall Brown (ed.).

Water Forum. 2005. Impacts on Lower American River Salmonids and Recommendations
Associated with Folsom Reservoir Operations to Meet Delta Water Quality Objectives and
Demands (Draft Report). Prepared by Surface Water Resources, Inc. January. Available at
www.waterforum.org.

33



Agenda Item G.3.a
Attachment 4

4 September 2009
& : . UNITED STATES DEPARTMENT OF COMMERCE
g hf,—_zh g } National Oceanic and Atmospheric Administration
N NATIONAL MARINE FISHERIES SERVICE

Southwest Region

501 West Ocean Boulevard, Suite 4200

Long Beach, California 90802-4213

g
T."l__/'

5
|

In response reply to:

2008/09022
JUN - 4 2009

Mr. Donald Glaser

Regional Director

Mid-Pacific Region

U.S. Bureau of Reclamation

2800 Cottage Way, MP-3700
Sacramento, California 95825-1898

Dear Mr. Glaser:

This document transmits NOAA’s National Marine Fisheries Service’s (NMFS) final biological
opinion and conference opinion (Opinion, enclosure 1) based on NMFES review of the proposed
long-term operations of the Central Valley Project and State Water Project (hereafter referred to
as CVP/SWP operations) in the Central Valley, California, and its effects on listed anadromous
fishes and marine mammal species, and designated and proposed critical habitats, in accordance
with section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et
seq.). This final Opinion is based on information provided in the Bureau of Reclamation’s
(Reclamation) October 1, 2008, transmittal letter and biological assessment (BA), discussions
between NMFS and Reclamation staff, declarations filed pursuant to Pacific Coast Federation of
Fishermen Association et al. v. Gutierrez et al. 1:06-cv-245-OWW-GSA (E.D. Cal. 2008),
comments received from Reclamation, peer review reports from CALFED and the Center for
Independent Experts, and an extensive literature review completed by NMES staff. A complete
administrative record of this consultation is on file at the NMFS Sacramento Area Office.

Based on the best available scientific and commercial information, NMFS’ final Opinion
concludes that the CVP/SWP operations are likely to jeopardize the continued existence of
Federally listed:

e Endangered Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha),

e Threatened Central Valley spring-run Chinook salmon (O. tshawytscha),

e Threatened Central Valley steelhead (O. mykiss),

e Threatened Southern Distinct Population Segment (DPS) of North American green

sturgeon (Acipenser medirostris), and
e Southern Resident killer whales (Orcinus orca).

NMES also concludes that the proposed action is likely to destroy or adversely modify the
designated critical habitats of:
e Sacramento River winter-run Chinook salmon,
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o Central Valley spring-run Chinook salmon, and
e Central Valley steelhead, and
e proposed critical habitat for the Southern DPS of North American green sturgeon.

The final Opinion concludes that the CVP/SWP operations are not likely to jeopardize the
continued existence of Central California Coast steelhead (O. mykiss).

The conference opinion concerning proposed critical habitat for Southern DPS of North
American green sturgeon does not take the place of a biological opinion under section 7(a)(2) of
the ESA unless and until the conference opinion is adopted as a biological opinion when the
proposed critical habitat designation for the Southern DPS of North American green sturgeon
becomes final. Adoption may occur if no significant new information is developed, and no
significant changes to the project are made that would alter the contents, analyses, or conclusions
of this Opinion.

Take of threatened green sturgeon is currently not prohibited by Section 9 of the ESA. When the
rule proposed on May 21, 2009 (74 FR 23822) under section 4(d) of the ESA becomes effective
as a final rule, all take of threatened green sturgeon not in conformance with that rule will be
prohibited under the ESA. Upon the effectiveness of the final green sturgeon take rule,
compliance with this Incidental Take Statement provides exemption for take under section 7(0).

The ESA provides that if NMFS has reached a jeopardy or adverse modification conclusion, it
must identify a reasonable and prudent alternative (RPA) to the proposed action that is expected
to avoid the likelihood of jeopardy to the species and adverse modification of designated and
proposed critical habitat, if such an alternative action can be offered. NMFS includes with this
Opinion a RPA that we believe meets all four regulatory requirements, as set forth in 50 CFR
402.02. This has been a very challenging consultation for our agencies due to its complexity,
long-term nature, and importance to the people of California and the resources we are required to
manage. NMFS and Reclamation have had extensive discussions on the preparation of the BA,
the draft Opinion, and the draft RPA, and while NMFS understands that Reclamation may have
reservations with portions of the Opinion, NMFES understands that it is a package that
Reclamation can accept. Because this is a jeopardy Opinion, Reclamation is required
(402.15(b)) to notify NMES “...of its final decision on the action.” NMFS, therefore, requests
that Reclamation provide NMFS with timely notification as to your agency’s final decision.

Also enclosed are Essential Fish Habitat (EFH) Conservation Recommendations for Pacific
Coast Salmon species, as required by the Magnuson-Stevens Fishery Conservation and
Management Act (MSFCMA) as amended (16 U.S.C. 1801 et seq.; enclosure 2). NMFS EFH
analysis concludes that the CVP/SWP operations will adversely affect EFH for Pacific Coast
Salmon species in the action area. The RPA that was developed for the ESA-listed salmon was
designed to avoid jeopardy and adverse modification for those species but it also has substantial
benefits to Pacific salmon EFH, and commercially valuable Central Valley fall-run Chinook
salmon. Pursuant to the MSFCMA, Conservation Recommendations are also provided to further
reduce adverse effects on EFH.



[ want to express my sincere appreciation to you and to your staff for their professionalism and
commitment to find a solution that comports with our various Federal mandates. You have my
commitment that NMFES will continue to be close partner with Reclamation, CA Department of
Water Resources, CA Fish and Game, and US Fish and Wildlife Service as we embark on
implementation. I also look forward to continuing our participation with Reclamation, partner
agencies and stakeholders in the Bay Delta Conservation Planning effort, a very important action
to boost habitat improvements in the Delta and counterbalance some of the aging infrastructure
limitations. If you have any questions regarding this consultation, please contact Mr. Garwin
Yip, of my staff, at (916) 930-3611 or via e-mail at garwin.yip@noaa.gov.

Sincerely,

Rodney R. Mclnnis

Regional Administrator

Enclosures:
Enclosure 1: Biological and conference opinion on the long-term operations of the Central
Valley Project and State Water Project

Appendix 1: Project Description
Appendix 2: Supporting documents for the RPA
Appendix 3: Fall-run and late fall-run Chinook salmon analysis
Appendix 4: Responses to CALFED peer review recommendations
Appendix 5: Technical memorandum for the San Joaquin actions

Enclosure 2: EFH Conservation Recommendations

cc: Copy to file ARN: 151422SWR2004SA9116
NMEFS-PRD, Long Beach, CA
Ron Milligan, Reclamation, 3310 El Camino Avenue, Suite 300, Sacramento, CA 95821
Lester Snow, CA DWR
Don Koch, CA DFG
Ren Lohoefener, FWS
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deep water ship channel (Rough and Ready Island DO monitoring site), water years 2000 to 2004.

Table 4-10. Average number of days spent by Southern Resident killer whales in inland and coastal waters
by month, 2003-2007 (Hanson and Emmons, unpubl. report).

Table 4-11. Known sightings of Southern Resident killer whales along the outer Pacific Ocean coast (NMFS
2008a).

Table 4-12. Mean abundance by age class (%) and Kkills by age class (%).

Table 4-13. Range of extinction and quasi-extinction risk for Southern Resident killer whales in 100 and 300
years, assuming a range in survival rates (depicted by time period), a constant rate of fecundity, between
100 and 400 whales, and a range catastrophic probabilities and magnitudes (Krahn et al. 2004).

Table 5-1. Life history timing for anadromous fish species in the upper Sacramento River.

Table 5-2. Comparison of unimpaired average monthly flows, Stanislaus River from various timeframes,
with post-New Melones Dam regulated flows (Kondolf et al. 2001 table 4.4).

Table 6-1. Summary of proposed action-related effects and responses on Clear Creek spring-run.

Table 6-2. Summary of proposed acton-related effects and responses on Clear Creek steelhead.

Table 6-3. Minimum flow schedule at Whiskeytown Dam from 1963 USFWS proposal and 2001 CVPIA
AFRP flow guideline (CVP/SWP operations BA table 2-4).

Table 6-4. Summary of proposed action-related effects and responses on winter-run in the Sacramento
River.

Table 6-5. Summary of proposed action-related effects and responses on mainstem Sacramento River spring-
run.

Table 6-6. Summary of proposed action-related effects and responses on mainstem Sacramento River
steelhead.

Table 6-7. Summary of proposed action-related effects and responses on the Southern DPS of green sturgeon
in the Sacramento River.
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Table 6-8. Proposed Red Bluff Diversion Dam Gate Closures (CVP/SWP operations BA).

Table 6-9. Estimated monthly hazard estimate used to assess predation in the E.A. Gobbler sub-routine of the
Fishtastic! juvenile analysis module (Tucker 1998, Vogel et al. 1988).

Table 6-10. Percent of juveniles exposed to RBDD gates closed condition (e.g., increased predation,
disorientation, etc.).

Table 6-11. End of September storage differences for Shasta storage, Spring Creek Tunnel flow, and
Keswick release for the long-term annual average and the 1928 to 1934 drought period (CVP/SWP
operations BA table 10-3).

Table 6-12. Proposed minimum flow requirements and objectives (cfs) on the Sacramento River below
Keswick Dam (project description table 5).

Table 6-13. Temperature targets from the 2004 CVP/SWP operations Opinion used as evaluation criteria.
Temperature targets are mean daily degrees F. Target points in the Sacramento and American River are
determined yearly with input from the SRTTG and American River Operations Group.

Table 6-14. Relationship between water temperature and mortality of Chinook salmon eggs and pre-
emergent fry used in the Reclamation egg mortality model (CVP/SWP operations BA table 6-2).

Table 6-15. Balls Ferry water temperature exceedance by month from SRWQCM.

Table 6-16. Temperature norms for green sturgeon life stages in the Central Valley (Mayfield and Cech 2004,
NMEFS 2006).

Table 6-17. Estimated entrainment at water diversions based on size (volume of water diverted) and fish
monitoring data (RBDD pumping plant) summarized from CVP/SWP operations BA tables 11-12
through 11-16.

Table 6-18. Exposure and summary of responses of American River steelhead to the proposed action.

Table 6-19. Summary of proposed action-related effects on Stanislaus River steelhead.

Table 6-20. CV steelhead temperature requirements by life stage and probability of exceedance under
proposed action at relevant locations on the Stanislaus River.

Table 6-21. Comparison of projected monthly Stanislaus River flows (cfs) from September 2008 50 percent
forecast and CVP/SWP operations BA Study 7.0, S0 percent projected flows from look-up table.

Table 6-22. Comparison by life stage of instream flows which would provide maximum weighted usable area
of habitat for steelhead and Chinook salmon in the Stanislaus River, between Goodwin Dam and
Riverbank, California (adapted from Aceituno 1993). No value for Chinook salmon adult migration
flows was reported.

Table 6-23. Occurrence of High Allocation, Mid-Allocation and Conference Year types for New Melones
Transitional Operation Plan, based on New Melones Operations since 1982 (CDEC data).

Table 6-24. Summary of flow conditions on the Stanislaus River during historical periods from 1904-1998.
New Melones Dam construction was completed in 1979. Goodwin Dam was completed in 1912 and the
first dam in the basin dates at 1853 (Kondolf et al. 2001, table 5.2).

Table 6-25. Differences in long-term average annual Delta inflow and the 1929 — 1934 drought as modeled
under the four CVP/SWP operations studies (CYP/SWP operations BA table 12-1).

Table 6-26. Differences in long-term average annual Delta outflow and the 1929 — 1934 drought as modeled
under the four CVP/SWP operations studies (CVP/SWP operations BA table 12-2).

Table 6-27. Temporal distribution of anadromous fish species within the Delta (KL = Knights Landing, FW
= Fremont Weir).

Table 6-28. Overall survival of fish entrained by the export pumping facilities at the Tracy Fish Collection
Facilities and the John E. Skinner Fish Protection Facilities.

Table 6-29. Comparison of predicted monthly total export pumping from the CVP (Jones) and SWP (Banks)
facilities for Studies 7.0 (current), 7.1 (near future) and 8.0 (future). The percentage difference is
calculated for the percentage change from the near future and future conditions to the current
operations. Highlighted cells are where future conditions have less pumping than current conditions.

Table 6-30. Projected Average Old and Middle River Flows by Water Year Types and Months

Table 6-31. Average change in Banks and Jones pumping grouped by water year type. Highlighted cells
indicate conditions where pumping is greater than the Study 7.0 current condition during the primary
salmonid migration period (November through June).

Table 6-32. Route-specific survival through the Sacramento-San Joaquin Delta (Sp) and the probability of
migrating through each route (¥,) for acoustically tagged juvenile fall-run released on December 5, 2006,
(Ry) and January 17, 2007, (R,). Also shown is the population survival through the delta (Sp.y,), which is
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the average of route specific survival weighted by the probability of migrating through each route (from
Perry and Skalski 2008).

Table 6-33. Average estimated Delta survival indices of fall-run Chinook salmon smolts by water year type at
different levels of development: unimpaired (no development), and at 1920, 1940, and 1990 levels of
development (Table 7 in Kjelson and Brandes 1989).

Table 6-34. The proportion of juvenile Chinook salmon and steelhead production entering the Delta from the
Sacramento River by month.

Table 6-35. Summary of listed fish captured at the Rock Slough Headworks and Pumping Plant 1 and
amount of water diverted each year, 1998 — 2008.

Table 6-36. Scheduled VAMP target flows and export reductions required under the San Joaquin River
Agreement.

Table 6-37. Trends for Average Changes in Flow for Climate Change Scenarios Relative to the Base Case.

Table 6-38. Trends for Average Changes in Delta Velocities for Climate Change Scenarios Relative to the
Base Case.

Table 6-39. Percent of Central Valley fall- and late fall-fun annually available to killer whales that are
produced by the Nimbus Fish Hatchery program over the duration of the proposed action (Appendix 3).

Table 6-40. Percent annual reduction in hatchery and natural Central Valley fall- and late fall-run available
to Southern Residents from project-caused mortality over the duration of the proposed action (Appendix
3).

Table 6-41. Percent annual reduction in natural Central Valley fall- and late fall-run Chinook salmon
available to Southern Residents from project-caused mortality over the duration of the proposed action
(Appendix 3).

Table 6-42. Percent annual change in Central Valley fall- and late fall-run Chinook available to Southern
Residents under a drier, warmer climate scenario (based on Study 9.5, Appendix 3).

Table 9-1. Summary of proposed action-related effects on winter-run.

Table 9-2. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on the
Sacramento River Winter-Run Chinook Salmon ESU.

Table 9-3. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on Sacramento
River Winter-Run Chinook Salmon Designated Critical Habitat.

Table 9-4. Summary of proposed action-related effects on Clear Creek spring-run.

Table 9-5. Summary of proposed action-related effects on mainstem Sacramento River spring-run.

Table 9-6. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on the Central
Valley Spring-Run Chinook Salmon ESU.

Table 9-7. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on Central
Valley Spring-Run Chinook Salmon Designated Critical Habitat.

Table 9-8. Summary of proposed action-related effects on Clear Creek steelhead.

Table 9-9. Summary of proposed action-related effects on mainstem Sacramento River steelhead.

Table 9-10. Summary of proposed action-related effects on American River steelhead.

Table 9-11. Summary of proposed action-related effects on Stanislaus River steelhead.

Table 9-12. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on the CV
steelhead DPS.

Table 9-13. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on Central
Valley Steelhead Designated Critical Habitat.

Table 9-14. Summary of proposed action-related effects on green sturgeon.

Table 9-15. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on the
Southern DPS of North American Green Sturgeon.

Table 9-16. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on Southern
DPS of Green Sturgeon Proposed Critical Habitat.
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BIOLOGICAL OPINION AND CONFERENCE OPINION

ACTION AGENCY: U.S. Bureau of Reclamation
Central Valley Operations Office

ACTIVITY: Long-Term Operations of the Central Valley Project and State
Water Project

CONSULTATION

CONDUCTED BY: NOAA'’s National Marine Fisheries Service
Southwest Region

FILE NUMBER: 2008/09022

DATE ISSUED:

1.0 BACKGROUND AND CONSULTATION HISTORY
1.1 Purpose

The purpose of this document is to present NOAA’s National Marine Fisheries Service’s
(NMEFS) biological and conference opinion (Opinion), about whether the U.S. Bureau of
Reclamation’s (Reclamation) proposed long-term operations of the Central Valley Project
(CVP), operated in coordination with the State Water Project (SWP; hereafter referred to as
CVP/SWP operations, the proposed action, or the project), is likely to jeopardize the continued
existence of the following species:

e Endangered Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha,
hereafter referred to as winter-run)

e Threatened Central Valley spring-run Chinook salmon (O. tshawytscha, hereafter
referred to as spring-run)

e Threatened Central Valley (CV) steelhead (O. mykiss)

e Threatened Central California Coast (CCC) steelhead (O. myKkiss)

e Threatened Southern Distinct Population Segment (DPS) of North American green
sturgeon (Acipenser medirostris, hereafter referred to as Southern DPS of green
sturgeon)

e Endangered Southern Resident killer whales (Orcinus orca, hereafter referred to as
Southern Residents)

or destroy or adversely modify the designated critical habitat of the above salmon and steelhead

species, or proposed critical habitat for Southern DPS of green sturgeon. This Opinion is based
on the best scientific and commercial information available.
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1.2 Background

Alterations to the natural hydrologic systems of the Sacramento and San Joaquin River basins
began in the late 1800s, accelerating in the early 1900s, including the construction of three dams
owned and operated by Reclamation, a fourth dam owned and operated by the California
Department of Water Resources (DWR), and a multitude of pumps and hundreds of miles of
gravity-fed water diversions constructed and operated by private water users and by Reclamation
and DWR. None of the major dams were constructed with fish ladders to pass anadromous fish
and, as a result, salmon and steelhead have effectively been blocked from accessing the upper
reaches of the basin. Beginning in 1993, Shasta and Keswick Dam releases on the upper
Sacramento River have been managed to provide cold water to the spawning habitat below
Keswick Dam as per requirements of NMFS’ winter-run biological opinion on the operations of
the CVP and SWP.

1.3 Coordinated Operations Agreement

In November 1986, the U.S. Federal government and DWR signed the Coordinated Operation
Agreement (COA), which defines the rights and responsibilities of the CVP and SWP with
respect to in-basin water needs and provides a mechanism to account for those rights and
responsibilities. Congress, through Public Law 99-546, authorized and directed the Secretary of
the Interior to execute and implement the COA. Under the COA, Reclamation and DWR agree
to operate the CVP and SWP, respectively, under balanced conditions in a manner that meets
Sacramento Valley and Delta needs while maintaining their respective water supplies, as
identified in the COA. “Balanced conditions” are defined as periods when the CVP and SWP
agree that releases from upstream reservoirs, plus unregulated flow, approximately equal water
supply needed to meet Sacramento Valley in-basin uses and CVP/SWP exports. The COA is the
Federal nexus for ESA section 7 consultation on operations of the SWP. In this CVP/SWP
operations consultation, DWR is considered an applicant.

1.4 Consultation History

On October 22, 2004, NMFS issued its biological opinion on the proposed CVP/SWP operations
(NMEFS 2004c, hereafter referred to as 2004 CVP/SWP operations Opinion). Within that
document was a consultation history that dated back to 1991, which is incorporated here by
reference.

On April 26 and May 19, 2006, Reclamation requested reinitiation of consultation on CVP/SWP
operations based on new species listings and designated critical habitats. In a June 19, 2006,
letter to Reclamation, NMFS stated that there was not enough information in Reclamation’s
request to initiate consultation. NMFS provided a list of information required to fulfill the
initiation package requirements [50 CFR 402.14(c)]. From May 2007, until May 29, 2008,
NMES participated in the following interagency forums, along with representatives from
Reclamation, DWR, U.S. Fish and Wildlife Service (USFWS), and California Department of
Fish and Game (CDFG), in order to provide technical assistance to Reclamation in its
development of a biological assessment (BA) and reinitiation package.
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Biweekly interagency CVP/SWP operations meetings;
Biweekly five agencies management meetings;
Weekly directors’ meetings; and

Several modeling meetings.

In addition, NMFS provided written feedback on multiple occasions:

e Multiple e-mails from the USFWS (submitted on behalf of USFWS, NMFS, and CDFQG)
providing specific comments on various chapters of the draft CVP/SWP operations BA,
including the legal setting (Chapter 1) and project description (Chapter 2);

e February 15, 2008, e-mails from NMFS to Reclamation, transmitting comments on
species accounts for the anadromous salmonid species and green sturgeon (Chapters 3-6,
and 8);

e A February 21, 2008, letter providing comments with regard to the development of the
draft CVP/SWP operations BA, and in particular, the draft project description; and

e An April 22, 2008, list of threatened and endangered species and critical habitats that
occur within areas affected by the proposed action.

On May 19, 2008, NMFS received Reclamation’s May 16, 2008, request to reinitiate formal
consultation on CVP/SWP operations. On May 30, 2008, Reclamation hand-delivered a revised
BA containing appendices and modeling results. On June 10, 2008, NMFS issued a letter to
Reclamation indicating that a reinitiation package was received, and that NMFS would conduct a
30-day sufficiency review of the BA received on May 30, 2008. On July 2, 2008, NMFS issued
a letter to Reclamation, indicating that the BA was not sufficient to reinitiate formal consultation.
NMEFS described additional information necessary to reinitiate consultation. In addition, on July
17,2008, NMFS offered additional comments on the BA via e-mail. Throughout July 2008,
NMEFS continued to participate in the interagency forums listed above to continue to provide
technical assistance to Reclamation on its development of a final BA and complete reinitiation
package. In addition, meetings were held between NMFS and Reclamation staff on August 8,
September 9, and September 19, 2008, to discuss and clarify outstanding concerns regarding the
modeling, Essential Fish Habitat (EFH), and project description information contained in the
draft BA. On August 20 and September 3, 2008, NMFS received additional versions of the draft
BA, hand-delivered to the NMFS Sacramento Area Office on digital video disc (DVD).

On October 1, 2008, the Sacramento Area Office received a hand-delivered letter from
Reclamation, transmitting the following documents: (1) final BA on a DVD (Reclamation
2008a, hereafter referred to as the CVP/SWP operations BA), (2) Attachment 1: Comment
Response Matrix, (3) Attachment 2: errata sheet; (4) Attachment 3: Additional modeling
simulation information regarding Shasta Reservoir carryover storage and Sacramento River
water temperature performance and exceedances; and (5) Attachment 4: American River Flow
Management Standard 2006 Draft Technical Report. The letter and enclosures were provided in
response to our July 2, 2008, letter to Reclamation, indicating that the BA was not sufficient to
reinitiate formal consultation. In its October 1, 2008, letter, Reclamation also committed to
providing, by mid-October 2008, the following: responses to comments and reinitiating
consultation related to Pacific Coast Salmon EFH within the Central Valley, and (2) a request for
conferencing and an analysis of effects of the continued long-term operation of the CVP and
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SWP on proposed critical habitat for green sturgeon. On October 20, 2008, Reclamation
provided to NMFS via e-mail the analysis of effects on the proposed critical habitat of Southern
DPS of green sturgeon. In addition, on October 22, 2008, Reclamation provided to NMFS via e-
mail supplemental information regarding the EFH assessment on fall-run Chinook salmon
(hereafter referred to as fall-run). On November 21, 2008, NMFS issued a letter to Reclamation,
indicating that Reclamation had provided sufficient information to reinitiate formal consultation
on the effects of CVP/SWP operations, with the understandings that: (1) Reclamation is
committed to working with NMFS staff to provide any additional information NMFS determines
necessary to analyze the effects of the proposed action; and (2) NMFS is required to issue a final
Opinion on or before March 2, 2009 (see section 1.5.8.2, below).

On December 11, 2008, NMFS issued a draft CVP/SWP operations Opinion for peer review
through the CALFED Bay-Delta Program (CALFED) and the Center for Independent Experts
(CIE), and also to Reclamation for review and comment. Details about the reviews are provided
below in sections 1.5.6.2 and 1.5.6.3. Beginning the week of January 5, 2009, NMFS hosted
weekly meetings with representatives from USFWS, CDFG, Reclamation, and DWR at the
directors, managers, and technical levels, in addition to scheduling meetings on specific topics,
to address, clarify, and resolve Reclamation’s and DWR’s comments on the draft Opinion and
draft reasonable and prudent alternative (RPA).

On January 15, 2009, Reclamation sent NMFS an e-mail, transmitting an attached file with 2
pages to replace the North Bay Aqueduct section of the CVP/SWP operations BA on pages 13-
49 and 13-50. In addition, section 3.1 of this Opinion documents additional changes to the
CVP/SWP operations BA, specifically in Chapter 2 (project description).

This document is NMFS’ Opinion on the proposed action, in accordance with section 7 of the
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.). The request for
formal consultation was received on October 1, 2008. This final Opinion supersedes the 2004
CVP/SWP operations Opinion. This Opinion is based on: (1) the reinitiation package provided
by Reclamation, including the CVP/SWP operations BA, received by NMFS on October 1, 2008;
(2) the supplemental analysis of effects on the proposed critical habitat of Southern DPS of green
sturgeon and supplemental information regarding the EFH assessment on fall-run; (3) other
supplemental information provided by Reclamation; (4) declarations submitted in court
proceedings pursuant to Pacific Coast Federation of Fishermen Association (PCFFA) et al. v.
Gutierrez et al.; and (5) scientific literature and reports. A complete administrative record of this
consultation is on file at the NMFS, Sacramento Area Office.
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1.5 Key Consultation Considerations
1.5.1 Southern Oregon/Northern California Coast (SONCC) Coho Salmon

This Opinion analyzes the effects of the proposed action, including the Trinity River Division, on
listed Central Valley anadromous fish species and Southern Residents (as it pertains to effects on
Central Valley Chinook salmon availability as prey). NMFS is analyzing the effects of the
proposed action on SONCC coho salmon in a separate biological opinion. Reclamation is
currently in consultation with NMFS on this aspect of its operations.

After consideration of the complexity of the SONCC coho salmon consultation and availability
of staff resources, NMFS is committed to completing the SONCC coho salmon consultation by
September 30, 2009.

1.5.2 ESA Consultation on CVP and SWP Hatcheries

CVP and SWP hatcheries within the Central Valley include the Livingston Stone National Fish
Hatchery (LSNFH), Coleman National Fish Hatchery, Feather River Fish Hatchery (FRFH), and
Nimbus Fish Hatchery. The USFWS, which manages the LSNFH and Coleman National Fish
Hatchery, has requested a separate ESA section 7 consultation on those hatcheries. Therefore,
the effects of the ongoing operations of the LSNFH and Coleman National Fish Hatchery are not
analyzed as part of the proposed action in this consultation. The FRFH is a mitigation hatchery
for the impacts of DWR’s Oroville Dam. Currently, the Federal Energy Regulatory Commission
(FERC) is in consultation with NMFS on the effects of relicensing Oroville Dam (including the
effects of FRFH). Therefore, the FRFH is not considered in this consultation.

The Trinity River Fish Hatchery is part of the Trinity River Division of the CVP. Consistent
with how NMFS will address the effects on SONCC coho salmon (see section 1.5.1, above),
NMEFS will defer the consideration of effects from Trinity River Fish Hatchery, as it pertains to
any effects on SONCC coho salmon, to the separate formal consultation currently in process.

The exception to the above consultation considerations on CVP and SWP hatcheries is that all
Chinook salmon production from all Central Valley hatcheries (i.e., Coleman National Fish
Hatchery, LSNFH, FRFH, Nimbus Fish Hatchery, Mokelumne Fish Hatchery, and Merced Fish
Hatchery), in addition to the Trinity River Fish Hatchery, are considered in the analysis of effects
on Southern Residents in this Opinion because these runs provide forage for Southern Residents.
The Molelume River Hatchery (funded and operated by CDFG) and Merced Fish Hatchery
(funded by the East Bay Municipal Utilities District and operated by CDFG) are not CVP or
SWP hatcheries, but they make up a portion of hatchery-produced Chinook salmon from the
Central Valley.

In summary, of all the CVP and SWP hatcheries, aside from hatchery production for the
Southern Residents, the specific operation of Nimbus Fish Hatchery will be analyzed in this
consultation. Overall, the combined effects from hatchery-produced fish in the Central Valley
are included in the environmental baseline.
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Managers for each CVP and SWP hatchery are currently engaged in discussions with NMFS in
their development of a Hatchery and Genetic Management Plan (HGMP), pursuant to section 4
of the ESA. The HGMPs will include long-range planning and management of fish species
cultured at the hatcheries. To that end, the consultation and exemption of incidental take related
to the continued operation of Nimbus Hatchery will sunset 2 years from the date of issuance of
this Opinion. As adoption of an HGMP under section 4 of the ESA is a Federal action, NMFS
will conduct an intra-agency section 7 consultation prior to adoption of the HGMP.

1.5.3 ESA Consultation Linkage to the Operation of Oroville Dam

The Oroville Complex (Oroville Dam and related facilities, including the FRFH) is part of the
SWP. DWR has been operating the Oroville Complex under a FERC license and is currently
undergoing a relicensing process with FERC. The FERC license expired in January 2007, and
until a new license is issued, DWR operates to the existing FERC license. FERC is currently in
consultation with NMFS regarding the effects of relicensing the Oroville Complex for 50 years.
Because the effects of the Oroville Complex are considered in the ongoing FERC consultation,
the effects of operation of Oroville Dam on listed fish within the Feather River is not considered
in this consultation. The analytical cutoff point of the hydrologic effects in the FERC analysis is
at the Feather River’s confluence with the Sacramento River. The effects of the flows from the
Oroville Complex on all listed fish under NMFS jurisdiction in the Sacramento River and Delta
are considered in this consultation.

1.5.4 Individual Contracts

This consultation addresses the long-term operations of the CVP and SWP, and does not satisfy
Reclamation’s ESA section 7(a)(2) obligations for issuance of individual water supply contracts.
Reclamation should consult with NMFS separately on their issuance of individual contracts.
The analysis of effects of the proposed actions, however, assumes water deliveries under the
contracts, as described and modeled in the BA.

NMES requests that by June 4, 2010, Reclamation provide written notification to NMFS and the
State Water Resources Control Board (SWRCB) of any contract that it believes is creates a
nondiscretionary obligation to deliver water, including the basis for this determination and the
quantity of nondiscretionary water delivery required by the contract. Any incidental take due to
delivery of water to such a contractor is not be exempt from the ESA section 9 take prohibition
in this Opinion.
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1.5.5 Inspector General’s Report for the 2004 CVP/SWP Operations Opinion

On October 8, 2004, 19 members of the U.S. House of Representatives submitted a letter to the
inspectors general of the departments of Interior and Commerce, requesting a review of
allegations that Reclamation, “...in its haste to finalize water contracts in California, has
improperly undermined the required NOAA Fisheries environmental review process for the
proposed long-term Operations, Criteria, and Plan (OCAP) for the Central Valley Project (CVP)
and the State Water Project (SWP).” Subsequent to that request, the Department of Commerce
Office of Inspector General (IG), audited the process used by NMFS to develop the 2004
CVP/SWP operations Opinion, with objectives to: (1) identify the review process used to issue
the 2004 CVP/SWP operations Opinion on Reclamation’s CVP and DWR’s SWP, and (2)
determine whether NMFS — in developing the 2004 CVP/SWP operations Opinion — followed
the consultation process for issuing biological opinions that is defined by its policies, procedures,
and normal practices. On July 8, 2005, Johnnie E. Frazier (Office of Audits, Seattle Regional
Office) issued Final Report STL-17242-5-0001 to NMFS, which included the following findings:
(1) The NMFS southwest regional office deviated from the agency’s established consultation
initiation process, and (2) The southwest regional office did not follow its process for ensuring
the quality of the biological opinion.

Section 1.4 provides details regarding the consultation history leading up to the issuance of this
CVP/SWP operations Opinion. In response to IG finding #1, on November 21, 2008, NMFS
issued a letter to Reclamation, indicating that Reclamation had provided sufficient information to
reinitiate formal consultation on the effects of CVP/SWP operations, with the understanding that:
(1) Reclamation is committed to working with NMFS staff to provide any additional information
NMEFS determines necessary to analyze the effects of the proposed action.

To address IG finding #2, NMFS issued a series of documents to provide a clear and transparent
description of the roles and responsibilities of regional staff in the review and clearance process
for consultation documents. The review and clearance process for non-routine formal
consultations (which includes highly controversial, novel, or precedent-setting biological
opinions, including this CVP/SWP operations Opinion) requires signatures of the Area Fffice
Section 7 Coordinator, Area Office Supervisor, Regional Section 7 Coordinator, NOAA General
Counsel, and Assistant Regional Administrator for Protected Resources on a clearance sheet
acknowledging that proper review procedures were followed, prior to final signature by the
Regional Administrator. During the review process, consultation documents were reviewed for
consistency with applicable policies, procedures and mandates; scientific accuracy; legal
sufficiency; clear, effective, and efficient communication of analysis and reasoning; and
compliance with required format, style, and tone.

As provided above, the IG’s recommendations have been incorporated into NMFS’ review
process and current formal consultation on the CVP/SWP operations.
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1.5.6 Independent Peer Reviews of the 2004 CVP/SWP Operations Opinion

In 2005, NMFS initiated peer reviews of its 2004 CVP/SWP operations Opinion through
CALFED and the CIE. In general, the peer reviewers’ charge was to evaluate and comment on
the technical information, models, analyses, results, and assumptions that formed the basis for
the assessment of the proposed long-term water operations of the CVP and SWP. In December
2005, CALFED issued its report and findings to NMFS. Also in 2005, Dr. Thomas E. McMahon
(CIE reviewer) and Dr. Jean-Jacques Maguire (CIE reviewer) issued their report and findings to
NMEFS. Each of the reports had constructive recommendations for the 2004 CVP/SWP
operations Opinion. As an added level of review, NMFS requested the NMFS-Southwest
Fisheries Science Center (SWFSC) to evaluate the peer reviews. The NMFS-SWFSC issued a
report to NMFS-Protected Resources Division on May 25, 2006, concluding that the three peer
reviews offered generally valid and helpful critiques of the science underlying the 2004
CVP/SWP operations Opinion. The CVP/SWP operations BA and this Opinion considered
and/or incorporated all of the substantive peer review recommendations, as appropriate.

1.5.7 Reviews throughout the Current Reinitiated CYVP/SWP Operations Consultation
1.5.7.1 Temperature Management and Modeling Workshop

The peer reviews of the 2004 CVP/SWP operations Opinion identified several temperature-
related concerns, with recommendations on how to address those concerns. In February and
March, 2008, NMFS convened an interagency planning team, consisting of representatives from
Reclamation, DWR, USFWS, CALFED, and NMFS, to develop the scope and agenda for a
workshop intended to provide a forum for discussion of issues related to temperature modeling
and management on the upper Sacramento River in support of the CVP/SWP operations BA and
NMEFS’ Opinion. On April 1, 2008, CALFED convened the 1-day public workshop, which
consisted of a series of presentations and question-and-answer periods with selected local agency
representatives, in Sacramento, California. Topics discussed included anadromous species’
temperature needs, recovery approach for listed Central Valley salmonids, operational practices
to manage temperature of the Sacramento River, modeling and technical tools presently used for
CVP stream management, and case studies of temperature management in other watersheds.
Following the workshop, CALFED convened a Review Panel of independent subject matter
experts to evaluate the technical and scientific approach used to manage temperature in CVP
streams as presented in the workshop. The Review Panel provided a written synthesis of topics
discussed during the workshop, their perspective of important issues, and available tools (with
recommendations for their use) for addressing water temperature management in the upper
Sacramento River, in support of NMFS’ Central Valley Recovery Plan temperature objectives
(Deas et al. 2008). The CVP/SWP operations BA and this Opinion considered and incorporated,
as appropriate, the recommendations from Deas et al. (2008).
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1.5.7.2 Peer Review of NMFS’ 2008 Draft CVP/SWP Operations Opinion

NMEFS sought peer reviews of its 2008 draft CVP/SWP operations Opinion through CALFED
and the CIE. Each review involved a different approach and process.

The CALFED review format involves convening of a Panel of independent subject matter
experts who review documents provided, then meet in a public workshop format where the Panel
may interact with NMFS and other agency staff, ask questions and clarify information regarding
their review charge. Following the workshop, the Panel produces a report of their findings and
recommendations. This approach is beneficial in that the Panel has the opportunity to clear up
potential misunderstandings regarding the information they have been provided so that their
product is most likely to provide relevant feedback to NMFS, and there is the potential to
discover useful input from attendees at the workshop, as well as from collaboration among
reviewers.

The CALFED peer review of the draft CVP/SWP operations Opinion occurred in two phases.
The first phase was to evaluate and comment on NMFS analytical framework that would form
the basis for this CVP/SWP operations Opinion. On July 22, 2008, NMFS submitted its
analytical framework document to CALFED for peer review. On August 5, 2008, CALFED
convened a public workshop in Sacramento, California, which consisted of several presentations
from NMFS staff on the ESA section 7 consultation process and the proposed analytical
approach, followed by a questions-and-answers session from the peer review Panel to the NMFS
presenters. At the end of the workshop, the Panel requested additional information from NMFS
in order for it to provide meaningful feedback and recommendations to assist us in the
development of the CVP/SWP operations Opinion. Specifically, the Panel requested a copy of
the CVP/SWP operations BA, making it clear that their intention was not to peer review the
CVP/SWP operations BA, but to understand the information presented in the CVP/SWP
operations BA in order to better respond to the peer review charge for the analytical framework.
In addition, the peer review panel requested two mock analyses to show them how we intended
to utilize our analytical framework, and also how the recommendations from the peer review of
the 2004 CVP/SWP operations Opinion were addressed in the current reinitiated CVP/SWP
operations consultation. After NMFS fulfilled the peer review panel’s requests (at the time, the
most recent draft of the CVP/SWP operations BA was August 20, 2008), a follow-up public
workshop via conference call was held on August 29, 2008, mainly in the form of a questions-
and-answers session. On November 4, 2008, NMFS received a letter from CALFED,
transmitting the Panel’s October 31, 2008, document, “Independent Review of the 2008 NMFS
Analytical Framework for its CVP/SWP operations Biological Opinion.”

The second phase of the CALFED peer review was the review of a draft of the CVP/SWP
operations Opinion in the current consultation. The purpose of this independent review was to
obtain the views of experts not involved in the consultation on the use of the best available
scientific and commercial information as it pertains to the development of the CVP/SWP
operations Opinion. In addition, CIE peer reviewed a draft of the CVP/SWP operations Opinion
in the current consultation. On December 11, 2008, NMFS submitted its draft CVP/SWP
operations Opinion to CALFED and the CIE for peer review. As NMFS had draft conclusions of
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jeopardy for winter-run, spring-run, CV steelhead, and Southern DPS of green sturgeon, and
adverse modification of designated critical habitats of winter-run, spring-run, CV steelhead, and
proposed critical habitat for Southern DPS of green sturgeon, NMFS also provided the draft
reasonable and prudent alternative (RPA) to CALFED for review. On January 8, 2009,
CALFED convened a public workshop in Sacramento, California, which consisted of several
presentations from NMFS staff, summarizing the effects analysis conducted in this consultation,
followed by a questions-and-answers session from the Panel to the NMFS presenters. On
January 26, 2009, NMFS received a letter from CALFED, transmitting the Panel’s January 23,
2009, document, “Independent Review of a Draft Version of the 2009 NMFS CVP/SWP
operations Biological Opinion” (Anderson et al. 2009).

The CALFED peer review approach also has been criticized for a potential lack of independence,
as NMFS is a CALFED member agency. NMFS fully supports the CALFED criteria for
independence in its reviews, but also sought independent peer review through the CIE.

The process for the CIE peer review is that CIE identifies a group of reviewers who will receive
the materials for review. They conduct their reviews guided by “Terms of Reference,” that is, a
list of specific questions that NMFS requested to be answered in the peer review. The reviewers
work independently, and after the specified review period, they provide individual review reports
to CIE and NMFS.

On January 21, 2009, Dr. E. Eric Knudsen, Dr. lan A. Fleming, and Dr. Richard A. Marston
(CIE reviewers) issued their reports and findings to NMFS. Each of the peer review reports had
constructive recommendations towards the development of a more scientifically robust final
Opinion. However, in general, all of the peer reviewers and their reports acknowledged the
incredibly complex proposed action, and that NMFS applied the best available information in its
development of the draft Opinion. This Opinion, and its supporting administrative record,
considered and/or incorporated all of the substantive peer review recommendations, as
appropriate. NMFS also incorporated many of the suggested line edits from the peer review
reports to improve the quality of this Opinion.

1.5.7.3 Reclamation’s Review of the Draft CYP/SWP Operations Opinion

In addition to the CALFED and CIE peer reviews, on December 11, 2008, NMFS issued the
draft CVP/SWP operations Opinion, draft RPA, and EFH Conservation Recommendations to
Reclamation for its review and comments. On January 13, 2009, Reclamation provided its
comments, in addition to transmitting comments from DWR. On March 3, 2009, NMFS issued a
revised draft of its CVP/SWP operations Opinion and draft RPA to Reclamation for its review
and comment. On March 20, 2009, Reclamation provided its comments, in addition to
transmitting comments from DWR. DWR provided additional comments on April 20, April 28,
and May 1, 2009. Many of Reclamation’s and DWR’s comments were consistent with and
echoed those of the peer review reports. NMFS considered and/or incorporated all of
Reclamation’s and DWR’s substantive comments, as appropriate.

1.5.8 Litigation and Settlement
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1.5.8.1 USFWS’ CVP/SWP Operations Consultation on Delta Smelt

On December 14, 2007, the United States District Court for the Eastern District of California
issued an Interim Remedial Order in Natural Resources Defense Council, et al. v. Kempthorne,
1:05-cv-1207 OWW GSA (E.D. Cal. 2007), to provide additional protection of the Federally-
listed Delta smelt pending completion of a new biological opinion for the continued operation of
the CVP and SWP. The Interim Remedial Order remains in effect until the USFWS issues a new
biological opinion for the continued operation of the CVP and SWP, which must be completed
by September 15, 2008. A motion to extend the time for completion was filed on July 29, 2008.
The court granted USFWS’ request to extend its court-ordered deadline to complete the
biological opinion to December 15, 2008.

The USFWS issued its biological opinion on December 15, 2008 (USFWS 2008a), with a
jeopardy finding for Delta smelt, and adverse modification of Delta smelt designated critical
habitat. In its biological opinion, the USFWS proposed an RPA for Reclamation to consider.
On December 15, 2008, Reclamation issued a memorandum to the USFWS, provisionally
accepting the USFWS’ RPA, conditioned upon the further development and evaluation of RPA
Components 3 and 4.

1.5.8.2 NMFS’ CVP/SWP Operations Consultation

On April 16, 2008, the United States District Court for the Eastern District of California issued a
Memorandum Decision and Order on the Cross-Motions for Summary Judgment filed in PCFFA
et al. v. Gutierrez et al, 1:06-cv-245-OWW-GSA (E.D. Cal. 2008). The Court found that the
Opinion issued by NMFS in 2004 was invalid. An evidentiary hearing followed, resulting in a
Remedies Ruling on July 18, 2008. The ruling concluded that the court needed further evidence
to consider the Plaintiffs’ proposed restrictions on CVP/SWP operations. A Scheduling Order
was filed by the court on July 24, 2008, and a further status conference was set for September 4,
2008. On October 21, 2008, Judge Wanger issued a ruling that California's canal water systems
are placing wild salmon "unquestionably in jeopardy." However, he did not issue any court-
ordered interim remedies pending a final NMFS Opinion, to be issued by March 2, 2009. A
motion to extend the time for completion was filed on January 21, 2009. The court granted
NMEFS’ request to extend its court-ordered deadline to complete the biological opinion to June 2,
20009.

1.6 Term of the Opinion

This biological opinion is effective through December 31, 2030.
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2.0 Analytical Approach
2.1 Introduction

This section describes the analytical approach used by NMFS to evaluate the effects of the
proposed action on listed species under NMFS jurisdiction. The approach is intended to ensure
that NMFS comports with the requirements of statute and regulations when conducting and
presenting the analysis. This includes the use of the best available scientific and commercial
information relating to the status of the species and critical habitat and the effects of the proposed
action.

The following sub-sections outline the specific conceptual framework and key steps and
assumptions utilized in the listed species jeopardy risk assessment and the critical habitat
destruction or adverse modification risk assessment. Wherever possible, these sections were
written to apply to all six listed species, and associated designated and proposed critical habitats,
occurring in the action area, which include:

e Endangered Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha);
Threatened Central Valley spring-run Chinook salmon (O. tshawytscha);
Threatened Central Valley steelhead (O. mykiss);
Threatened Central California Coast steelhead (O. myKkiss);
Threatened Southern Distinct Population Segment of North American green sturgeon
(Acipenser medirostris);
Endangered Southern Resident killer whales (Orcinus orca)
e Designated critical habitats for listed salmonids; and
e Proposed critical habitat for Southern DPS of green sturgeon.

In the case of listed salmonids, NMFS has additional data and analytical frameworks that are
applied as part of the overall approach. These tools are called out in separate sub-sections.
Readers are advised that with the exception of these specific sub-sections, the remainder of the
discussion should be read as generally applicable to all affected listed species and critical
habitats.

The following discussion of our analytical approach is organized into several sub-sections, with
the first sub-section describing the legal framework provided by the ESA and case law and
policy guidance related to section 7 consultations. Second, a general overview of how NMFS
conducts its section 7 analysis is described, including various conceptual models of the overall
approach and specific features of the approach are discussed. This includes information on tools
used in the analysis specific to this consultation. We first describe our listed species analysis as
it pertains to individual fish species and the physical, chemical, and biotic changes to the
ecosystem caused by the proposed action. Description of our critical habitat analysis follows.
Third, we discuss the evidence available for the analysis, the related uncertainties, and critical
assumptions NMFS made to bridge data gaps in the information provided to initiate consultation.
Fourth, we diagram the overall conceptual approach in the assessment to address the integration
of all available information and decision frameworks to support our assessment of the effects of
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the proposed action. Finally, we discuss the presentation of all of these analyses within this
Opinion to provide a basic guide to the reader on the relevant sections where the results of
specific analytical steps can be reviewed.

2.2 Legal and Policy Framework

The purposes of the ESA, “...are to provide a means whereby the ecosystems upon which
endangered species and threatened species depend may be conserved, to provide a program for
the conservation of such endangered species and threatened species, and to take such steps as
may be appropriate to achieve the purposes of the treaties and conventions set forth in
subsection (@) of this section.” To help achieve these purposes, the ESA requires that, “Each
Federal agency shall, in consultation with and with the assistance of the Secretary, insure that
any action authorized, funded, or carried out by such agency is not likely to jeopardize the
continued existence of any endangered species or threatened species or result in the destruction
or adverse modification of habitat...”

Jeopardy Standard. The “jeopardy” standard has been further interpreted in regulation (50 CFR
402.02) as a requirement that Federal agencies insure that their actions are not likely to result in
appreciable reductions in the likelihood of both the survival and recovery of the species in the
wild by reducing its numbers, reproduction, or distribution. It is important to note that the
purpose of the analysis is to determine whether or not appreciable reductions are reasonably
expected, but not to precisely quantify the amount of those reductions. As a result, our
assessment often focuses on whether an appreciable reduction is expected or not, but not on
detailed analyses designed to quantify the absolute amount of reduction or the resulting
population characteristics (absolute abundance, for example) that could occur as a result of
proposed action implementation.

For the purposes of this analysis, NMFS equates a listed species’ probability (or risk) of
extinction with the likelihood of both the survival and recovery of the species in the wild for
purposes of conducting jeopardy analyses under section 7(a)(2) of the ESA. In the case of listed
salmonids, we use the Viable Salmonid Populations (VSP) framework (McElhany et al. 2000) as
a bridge to the jeopardy standard. A designation of “a high risk of extinction” or “low likelihood
of becoming viable” indicates that the species faces significant risks from internal and external
processes that can drive it to extinction. The status assessment considers and diagnoses both the
internal and external processes affecting a species’ extinction risk.

For salmonids, the four VSP parameters are important to consider because they are predictors of
extinction risk, and the parameters reflect general biological and ecological processes that are
critical to the survival and recovery of the listed salmonid species (McElhany et al. 2000). The
VSP parameters of productivity, abundance, and population spatial structure are consistent with
the “reproduction, numbers, or distribution” criteria found within the regulatory definition of
jeopardy (50 CFR 402.02) and are used as surrogates for “numbers, reproduction, and
distribution.” The VSP parameter of diversity relates to all three jeopardy criteria. For example,
numbers, reproduction, and distribution are all affected when genetic or life history variability is
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lost or constrained, resulting in reduced population resilience to environmental variation at local
or landscape-levels.

NMEFS is currently in the process of developing a recovery plan for the listed Central Valley
salmon and steelhead species. A technical recovery team (TRT) was established to assist in the
effort. One of the TRT products, Lindley et al. (2007), provides a “Framework for Assessing
Viability of Threatened and Endangered Chinook Salmon and Steelhead in the Sacramento-San
Joaquin Basin.” Along with assessing the current viability of the listed Central Valley salmon
and steelhead species, Lindley et al. (2007) provided recommendations for recovering those
species. In addition, a co-managers’ review draft of the Central Valley recovery plan was issued,
and NMFS received comments from various co-managers. A public review draft of the recovery
plan is likely to be issued in 2009. Lindley et al. (2007) was relied on to establish the current
status of the listed Central Valley salmon and steelhead species, and both Lindley et al. (2007)
and the draft recovery plan were utilized to evaluate whether the proposed action does not
“reduce appreciably the likelihood of survival and recovery.”

Destruction or Adverse Modification Standard. For critical habitat, NMFS did not rely on the
regulatory definition of “destruction or adverse modification” of critical habitat at 50 CFR
402.02. Instead, we have relied upon the statutory provisions of the ESA to complete the
analysis with respect to critical habitat. NMFS will evaluate “destruction or adverse
modification” of critical habitat by determining if the action reduces the value of critical habitat
for the conservation of the species.

Additional requirements on the analysis of the effects of an action are described in regulation (50
CFR 402) and our conclusions related to “jeopardy” and “destruction or adverse modification”

generally require an expansive evaluation of the direct and indirect consequences of the proposed
action, related actions, and the overall context of the impacts to the species and habitat from past,
present, and future actions as well as the condition of the affected species and critical habitat [for

example, see the definitions of “cumulative effects,” “effects of the action,” and the requirements
of 50 CFR 402.14(g)].

Recent court cases have reinforced the requirements provided in section 7 regulations that NMFS
must evaluate the effects of a proposed action within the context of the current condition of the
species and critical habitat, including other factors affecting the survival and recovery of the
species and the functions and value of critical habitat. In addition, the courts have directed that
our risk assessments consider the effects of climate change on the species and critical habitat and
our prediction of the future impacts of a proposed action.

Consultations designed to allow Federal agencies to fulfill these purposes and requirements are
concluded with the issuance of a biological opinion or a concurrence letter. For biological
opinions, section 7 of the ESA and the implementing regulations (50 CFR 402), and associated
guidance documents (e.g., USFWS and NMFS 1998) require the opinions to present: (1) a
description of the proposed Federal action; (2) a summary of the status of the affected species
and its critical habitat; (3) a summary of the environmental baseline within the action area; (4) a
detailed analysis of the effects of the proposed action on the affected species and critical habitat;
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(5) a description of cumulative effects; and (6) a conclusion as to whether it is reasonable to
expect the proposed action is not likely to appreciably reduce the species’ likelihood of both
surviving and recovering in the wild by reducing its numbers, reproduction, or distribution or
result in the destruction or adverse modification of the species designated critical habitat.

2.3 General Overview of the Approach and Models Used

NMEFS uses a series of sequential analyses to assess the effects of Federal actions on endangered
and threatened species and designated critical habitat. These sequential analyses are illustrated
in figure 2-1. The first analysis identifies those physical, chemical, or biotic aspects of proposed
actions that are likely to have individual, interactive, or cumulative direct and indirect effects on
the environment (we use the term “stressors” for these aspects of an action). As part of this step,
we identify the spatial extent of any potential stressors and recognize that the spatial extent of
those stressors may change with time (the combined spatial extent of these stressors is the
“action area” for a consultation).

The second step of our analyses starts by identifying the endangered species, threatened species,
or designated or proposed critical habitat that are likely to occur in the same space and at the
same time as these potential stressors. Then we try to estimate the nature of that co-occurrence
(these represent our exposure analyses). In this step of our analyses, we try to identify the
number and age (or life stage) of the individuals that are likely to be exposed to an action’s
effects and the populations or subpopulations those individuals represent or the specific areas
and primary constituent elements of critical habitat that are likely to be exposed.

ldentify the Deconstruct the Identify the Assess Species
“Action” “Action” Action Area Exposure

Assess Species’ N Assess Risk to N Assess R|Sk tO Assess R|Sk tO
Response Individuals Populations Species

Species’ Status

Jeopardy or No

Jeopardy Conclusion

Environmental Baseline

Cumulative Effects

Figure 2-1. General Conceptual Model for Conducting Section 7 as Applied to Analyses for Listed Species.

Once we identify which listed resources (endangered and threatened species and designated
critical habitat) are likely to be exposed to potential stressors associated with an action and the
nature of that exposure, in the third step of our analyses, we examine the scientific and
commercial data available to determine whether and how those listed resources are likely to
respond given their exposure (these represent our response analyses). The final steps of our
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analyses - establishing the risks those responses pose to listed resources - are different for listed
species and designated critical habitat and are further discussed in the following sub-sections
(these represent our risk analyses).

2.3.1 Application of the Approach to Listed Species Analyses

Our jeopardy determinations must be based on an action’s effects on the continued existence of
threatened or endangered species and how those “species” have been listed (e.g., as true
biological species, subspecies, or distinct population segments of vertebrate species). Because
the continued existence of listed species depends on the fate of the populations that comprise
them, the probability of extinction, or probability of persistence of listed species depends on the
probabilities of extinction and persistence of the populations that comprise the species.
Similarly, the continued existence of populations are determined by the fate of the individuals
that comprise them; populations grow or decline as the individuals that comprise the population
live, die, grow, mature, migrate, and reproduce (or fail to do so).

Our analyses reflect these relationships between listed species and the populations that comprise
them, and the individuals that comprise those populations. We identify the probable risks that
actions pose to listed individuals that are likely to be exposed to an action’s effects. Our
analyses then integrate those individuals risks to identify consequences to the populations those
individuals represent. Our analyses conclude by determining the consequences of those
population-level risks to the species those populations comprise.

We measure risks to listed individuals using the individual’s “fitness,” which are changes in an
individual’s growth, survival, annual reproductive success, or lifetime reproductive success. In
particular, we examine the scientific and commercial data available to determine if an
individual’s probable response to an action’s effects on the environment (which we identify in
our response analyses) are likely to have consequences for the individual’s fitness.

When individuals, whether they are listed plants or animals, are expected to experience
reductions in fitness, we would expect those reductions to also reduce the abundance,
reproduction rates, or growth rates (or increase variance in one or more of these rates) of the
populations those individuals represent (see Stearns 1992). Reductions in one or more of these
variables (or one of the variables we derive from them) is a necessary condition for increases in a
population’s probability of extinction, which is itself a necessary condition for increases in a
species’ probability of extinction.

If we conclude that listed plants or animals are likely to experience reductions in their fitness,
our assessment tries to determine if those fitness reductions are likely to be sufficient to increase
the probability of extinction of the populations those individuals represent (measured using
changes in the populations’ abundance, reproduction, diversity, spatial structure and
connectivity, growth rates, or variance in these measures to make inferences about the
population’s extinction risks). In this step of our analyses, we use the population’s base
condition (established in the Status of the Species section of this Opinion) as our point of
reference. Generally, this reference condition is a measure of how near to or far from a species is
to extinction or recovery.
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An important tool we use in this step of the assessment is a consideration of the life cycle of the
species. The consequences on a population’s probability of extinction as a result of impacts to
different life stages are assessed within the framework of this life cycle and our current
knowledge of the transition rates (essentially, survival and reproductive output rates) between
stages, the sensitivity of population growth to changes in those rates, and the uncertainty in the
available estimates or information. An example of a Pacific salmonid life cycle is provided in
figure 2-2.

Various sets of data and modeling efforts are useful to consider when evaluating the transition
rates between life stages and consequences on population growth as a result of variations in those
rates. These data are not available for all species considered in this Opinion; however data from
surrogate species may be available for inference. Where available, information on transition
rates, sensitivity of population growth rate to changes in these rates, and the relative importance
of impacts to different life stages is used to inform the translation of individual effects to
population level effects. Generally, however, we assume that the consequences of impacts to
older reproductive and pre-reproductive life stages are more likely to affect population growth
rates than impacts to early life stages. But it is not always the adult transition rates that have the
largest effect on population growth rate. For example, absolute changes in the number of smolts
that survive their migration to the ocean may have the largest impact on Chinook salmon
population growth rate (Wilson 2003) followed by the number of alevins that survive to fry stage
(POPTOOLS add-in to Microsoft Excel sensitivity analysis of simplified Chinook salmon life
table).

MHpcfosssn dic- npo_gc. caf

Figure 2-2. Conceptual diagram of the life cycle of a Pacific salmonid.
Similarly, in some sturgeon species, growth rate is most sensitive to young-of-the-year (YOY)

and juvenile survival, and less sensitive to annual adult fecundity and survival (Caswell 2001).
Thus, habitat alterations that decrease the survival of YOY or any class within the juvenile life
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stage will more strongly influence the affected population’s growth rate than if the alteration will
only affect fecundity or survival of adults (Gross et al. 2002).

In addition, we recognize that populations may be vulnerable to small changes in transition rates.
As hypothetically illustrated in figure 2-3, small reductions across multiple life stages can be
sufficient to cause the extirpation of a population through the reduction of future abundance and
reproduction of the species.

Cumulative effects
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Figure 2-3. Illustration of cumulative effects associated with different life stages of Pacific salmon. It is
possible to increase population size or drive the population to extinction by only slight changes in
survivorship at each life history stage. Originally figure 9 in Naiman and Turner (2000, reproduced with
permission from the publisher).

Finally, our assessment tries to determine if changes in population viability are likely to be
sufficient to reduce the viability of the species those populations comprise. In this step of our
analyses, we use the species’ status (established in the Status of the Species section of this
Opinion) as our point of reference. We also use our knowledge of the population structure of the
species to assess the consequences of the increase in extinction risk to one or more of those
populations. Our Status of the Species section will discuss the available information on the
structure and diversity of the populations that comprise the listed species and any available
guidance on the role of those populations in the recovery of the species. An example conceptual
model of the population structure of spring-run is provided in figure 2-4. This model illustrates
the historic structure of the species and notes those populations that have been extirpated to
provide a sense of the existing and lost diversity and structure within the species. Both the
existing and lost diversity and structure are important considerations when evaluating the
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consequences of increases in the extinction risk of an existing population or effects to areas that
historically had populations.

Central Valley Spring-run
Chinook Salmon ESU
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Figure 2-4. Population structure of the Central Valley spring-run Chinook salmon ESU. Red crosses
indicate populations and diversity groups that have been extirpated. Extant independent populations are
identified in all capital letters. It should be noted that all four independent populations which historically
occurred in the Feather River watershed tributaries (i.€., north, middle, and south forks, and the west
branch) are now extinct, however, a hatchery population does currently occur in the Feather River below
Oroville Dam. Chinook salmon exhibiting spring-run characteristics occur in the mainstem Sacramento
River below Keswick Dam.

NMES developed a set of tables designed to collect and evaluate the available information on the
expected proposed action stressors and the exposure, response and risk posed to individuals of
the species. Figure 2-6 outlines the basic set of information we evaluated. We rank the effects to
individuals on the basis of the severity of the predicted response and resulting fitness
consequence within life stages. As discussed above, in the absence of other information, we
assume that fitness consequences to smolts are more likely to have resulting population level
effects than impacts to early life stages, like eggs or alevins.
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A discussion of the method of determining effects to individuals of the species using listed
salmonids.

The first steps in evaluating the potential impacts a project may have on an individual fish would entail:
(1) identifying the seasonal periodicity and life history traits and biological requirements of listed
salmon and steelhead within the Project area. Understanding the spatial and temporal occurrence of
these fish is a key step in evaluating how they are affected by current human activities and natural
phenomena; (2) identifying the main variables that define riverine characteristics that may change as
the result of project implementation; (3) determining the extent of change in each variable in terms of
time, space, magnitude, duration, and frequency; (4) determining if individual listed species will be
exposed to potential changes in these variables; and (5) then evaluating how the changed characteristic
would affect the individual fish in terms of the fish’s growth, survival, and/or reproductive success.

Riverine characteristics may include: flow, water quality, vegetation, channel morphology, hydrology,
neighboring channel hydrodynamics, and connectivity among upstream and downstream processes.
Each of these main habitat characteristics is defined by several attributes (i.e., water quality includes
water temperature, dissolved oxygen, ammonia concentrations, turbidity, etc.). The degree to which the
proposed project may change attributes of each habitat characteristic will be evaluated quantitatively
and/or qualitatively, in the context of its spatial and temporal relevance. Not all of the riverine
characteristics and associated attributes identified above may be affected by proposed project
implementation to a degree where meaningful qualitative or quantitative evaluations can be conducted.
That is, if differences in flow with and without the proposed project implementation are not sufficient to
influence neighboring channel hydrodynamics, then these hydrodynamics will not be evaluated in
detail, either quantitatively or qualitatively. The changed nature of each attribute will then be compared
to the attribute’s known or estimated habitat requirements for each fish species and life stage. For
example, if water temperature modeling results demonstrate that water temperatures during the winter-
run spawning season (mid-April through mid-August) would be warmer with implementation of the
proposed project, then the extent of warming and associated impact, would be assessed in consideration
of the water temperature ranges required for successful winter-run spawning.

NMES then evaluates the likely response of listed salmonids to such stressors based on the best
available scientific and commercial information available, including observations of how similar
exposures have affected these species. NMFS assesses whether the conditions that result from the
proposed project, in combination with conditions influenced by other past and ongoing activities and
natural phenomena as described by the factors responsible for the current status of the listed species,
will affect growth, survival, or reproductive success (i.€., fitness) of individual listed salmonids at the
life stage scale.

NMES will then evaluate how the proposed project’s effects on riverine characteristics may affect the
growth, survival, and reproductive success of individual fish. For example, growth and survival and
reproductive success of individual fish may all be affected if the proposed project results in increased
water temperatures during multiple life stages. Individual fish growth also may be affected by reduced
availability, quantity, and quality of habitats (e.g., floodplains, channel margins, intertidal marshes,
etc.). Survival of an individual fish may be affected by suboptimal water quality, increased predation
risk associated with non-native predatory habitats and physical structures (such as gates, weirs),
impeded passage, and susceptibility to disease. Reproductive success of individual fish may be affected
by impeded or delayed passage to natal streams, suboptimal water quality (€.g., temperature), which can
increase susceptibility to disease, and reduced quantity and quality of spawning habitats. Instream flow
studies (e.g., instream flow incremental methodology studies) available in the literature, which describe
the relationship between spawning habitat availability and flow, will be used to assess proposed project-
related effects on reproductive success. All factors associated with the proposed project that affect
individual fish growth, survival, or reproductive success will be identified during the exposure analyses.

49




For example, the Central Valley Domain TRT recommended that for winter-run, spring-run, and
CV steelhead, all extant (still surviving) populations should be secured and that, “...every extant
population be viewed as necessary for the recovery of the ESU [Evolutionarily Significant Unit]”
(Lindley et al. 2007). Based on this recommendation, it was assumed that if appreciable
reductions in any population’s viability are expected to result from implementation of the
proposed action, then this would be expected to appreciably reduce the likelihood of both the
survival and recovery of the diversity group the population belongs to as well as the listed
ESU/DPS.

Figure 2-1 outlined these basic steps in the analysis. Table 2-1 presents the basic set of
propositions and consultation outcomes associated with acceptance or rejection of those
propositions that we utilize when conducting our evaluation of effects of the proposed action.
These follow a logic path and hierarchical structure (figure 2-5) that is used to organize the
jeopardy risk assessment.

Table 2-1. Reasoning and decision-making steps for analyzing the effects of the proposed action on listed
species. Acronyms and abbreviations in the action column refer to not likely to adversely affect (NLAA) and
not likely/likely to jeopardize (NLJ/LJ).

Step Apply the Available Evidence to Determine if... True/False | Action
A The proposed action is not likely to produce stressors that have direct or indirect True (]}E n?
adverse consequences on the environment False (])3 °
Listed individuals are not likely to be exposed to one or more of those stressors or True NLAA
B . . . Go to
one or more of the direct or indirect consequences of the proposed action False C
Listed individuals are not likely to respond upon being exposed to one or more of True NLAA
C . Go to
the stressors produced by the proposed action False D
Any responses are not likely to constitute “take” or reduce the fitness of the True NLAA
D |. 7. Go to
individuals that have been exposed. False E
Any reductions in individual fitness are not likely to reduce the viability of the True NLJ
E . Y Go to
populations those individuals represent. False F
F Any reductions in the viability of the exposed populations are not likely to reduce True NLJ
the viability of the species. False LJ
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Figure 2-5. Conceptual model of the hierarchical structure that is used to organize the jeopardy risk
assessment.

Division of Timing Stressor

Project, of life (freq, Existing Probable
Location, Life history | history | intensity, Stress Response Response fitness
Species stage stage duration) Regime Interactions (near term) | (long-term) reduction

Figure 2-6. General set of information collected to track effects of the proposed action and resulting
exposure, response, and risk to listed species.

2.3.1.1 The Viable Salmonid Populations Framework in Listed Salmonid Analyses

In order to assess the survival and recovery of any species, a guiding framework that includes the
most appropriate biological and demographic parameters is required. This has been generally
defined above. For Pacific salmon, McElhany et al. (2000) defines VSP as an independent
population that has a negligible probability of extinction over a 100-year time frame. The VSP
concept provides specific guidance for estimating the viability of populations and larger-scale
groupings of Pacific salmonids such as ESU or DPS. Four VSP parameters form the key to
evaluating population and ESU/DPS viability: (1) abundance; (2) productivity (i.e., population
growth rate); (3) population spatial structure; and (4) diversity (McElhany et al. 2000). These
four parameters and their associated attributes are presented in figure 2-7. In addition, the
condition and capacity of the ecosystem upon which the population (and species) depends plays
a critical role in the viability of the population or species. Without sufficient space, including
accessible and diverse areas the species can utilize to weather variation in their environment, the
population and species cannot be resilient to chance environmental variations and localized
catastrophes. As discussed in the Status of the Species, salmonids have evolved a wide variety of
life history strategies designed to take advantage of varying environmental conditions. Loss or
impairment of the species’ ability to utilize these adaptations increases their risk of extinction.
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ABUNDANCE (N)

A population should be large enough to
survive and be resilient to environmental
variations and catastrophes such as
fluctuations in ocean conditions, local
contaminant spills, or landslides.

Population size must be sufficient to
maintain genetic diversity.

POP GROWTH

DIVERSITY STRUCTURE

PRODUCTIVITY
(POPULATION GROWTH RATE)

Natural productivity should be sufficient to reproduce the
population at a level of abundance that is viable.

Productivity should be sufficient throughout freshwater,
estuarine, and nearshore life stages to maintain viable
abundance levels, even during poor ocean conditions.

A viable salmon population that includes naturally
spawning hatchery-origin fish should exhibit sufficient
productivity from spawners of natural origin to maintain
the population without hatchery subsidy.

A viable salmon population should not exhibit sustained
declines that span multiple generations.

Freshwater
Estuarine

HABITAT CAPACITY AND DIVERSITY

Marine

DIVERSITY

Human-caused factors such as habitat changes,
harvest pressures, artificial propagation, and exotic
species introduction should not substantially alter
variation in traits such as run timing, age structure,
size, fecundity (birth rate), morphology, behavior,
and genetic characteristics.

The rate of gene flow among populations should
not be altered by human caused factors.

Natural processes that cause ecological variation
should be maintained.

SPATIAL STRUCTURE

Habitat patches should not be destroyed faster than they are
naturally created.

Human activities should not increase or decrease natural rates of
straying among salmon sub-populations.

Habitat patches should be close enough to allow the appropriate
exchange of spawners and the expansion of population into
underused patches.

Some habitat patches may operate as highly productive sources for
population production and should be maintained.

Due to the time lag between the appearance of empty habitat and
its colonization by fish, some habitat patches should be maintained
that appear to be suitable, or marginally suitable, even if they
currently contain no fish.

Figure 2-7. Viable salmonid population (VSP) parameters and their attributes. In addition, the quality,
quantity and diversity of the habitat (habitat capacity and diversity) available to the species in each of its
three main habitat types (freshwater, estuarine and marine environments) is a critical foundation to VSP.
Salmon cannot persist in the wild and withstand natural environmental variations in limited or degraded
habitats.
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As presented in Good et al. (2005), criteria for VSP are based upon measures of the VSP
parameters that reasonably predict extinction risk and reflect processes important to populations.
Abundance is critical, because small populations are generally at greater risk of extinction than
large populations. Stage-specific or lifetime productivity (i.e., population growth rate) provides
information on important demographic processes. Genotypic and phenotypic diversity are
important in that they allow species to use a wide array of environments, respond to short-term
changes in the environment, and adapt to long-term environmental change. Spatial structure
reflects how abundance is distributed among available or potentially available habitats, and can
affect overall extinction risk and evolutionary processes that may alter a population’s ability to
respond to environmental change.

The VSP concept also identifies guidelines describing a viable ESU/DPS. The viability of an
ESU or DPS depends on the number of populations within the ESU or DPS, their individual
status, their spatial arrangement with respect to each other and to sources of potential
catastrophes, and diversity of the populations and their habitat (Lindley et al. 2007). Guidelines
describing what constitutes a viable ESU are presented in detail in McElhany et al. (2000). More
specific recommendations of the characteristics describing a viable Central Valley salmon
population are found in table 1 of Lindley et al. (2007).

Along with the VSP concept, NMFS uses a conceptual model of the species to evaluate the
potential impact of proposed actions. For the species, the conceptual model is based on a
bottom-up hierarchical organization of individual fish at the life stage scale, population, diversity
group, and ESU/DPS (figure 2-8). The guiding principle behind this conceptual model is that the
viability of a species (e.g., ESU) is dependent on the viability of the diversity groups that
compose that species and the spatial distribution of those groups; the viability of a diversity
group is dependent on the viability of the populations that compose that group and the spatial
distribution of those populations; and the viability of the population is dependent on the four
VSP parameters, and on the fitness and survival of individuals at the life stage scale. The
anadromous salmonid life cycle (see figure 2-2) includes the following life stages and behaviors,
which will be evaluated for potential effects resulting from the proposed action: adult
immigration and holding, spawning, embryo incubation, juvenile rearing and downstream
movement!, and smolt outmigration.

2.3.1.2 Approach to Southern DPS of Green Sturgeon

Although McElhany et al. (2000) specifically addresses viable populations of salmonids, NMFS
believes that the concepts and viability parameters in McElhany et al. (2000) can also be applied
to the Southern DPS of green sturgeon. Therefore, in this consultation, NMFS applies McElhany
et al. (2000) and the viability parameters in its characterization of the environmental baseline and
analysis of effects of the action to the Southern DPS of green sturgeon.

I The juvenile rearing and downstream movement life stage is intended to include fry emergence, and fry and
fingerling rearing, which occurs both in natal streams and as these fish are moving downstream through migratory
corridors at a pre-smolt stage. The distinction between juveniles and smolts is made because smolts have colder
thermal requirements than juveniles that are not undergoing osmoregulatory physiological transformations.
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ESU/DPS

A

DIVERSITY GROUPS

A

POPULATIONS

INDIVIDUALS
(egg, juvenile, smolt, or adult)

Figure 2-8. Conceptual model of the hierarchical structure that is used to organize the jeopardy risk
assessment for anadromous salmonids.

2.3.1.3 Approach Specific to Southern Resident Killer Whales

The General Approach (section 2.3) and Application of the Approach to Listed Species Analysis
(section 2.3.1) described above also applies to our approach for Southern Residents. The
Southern Resident killer whale DPS is a single population. The population is composed of three
pods, or groups of related matrilines, that belong to one clan of a common but older maternal
heritage (NMFS 2008a). The Southern Residents population is sufficiently small and the
probability of quasi-extinction is sufficiently likely that all individuals of the three pods are
important to the survival and recovery of the DPS. Representation from all three pods is
necessary to meet biological criteria for Southern Resident downlisting and recovery (NMFS
2008). For these reasons, it is NMFS’ opinion that any action that is likely to hinder the
reproductive success or result in serious injury or mortality of a single individual is likely to
appreciably reduce the survival and recovery of the DPS. Therefore, effects on the Southern
Resident killer whale DPS are informed by evaluating effects on individual whales.

2.3.2 Application of the Approach to Critical Habitat Analyses

The basis of the “destruction or adverse modification” analysis is to evaluate whether the
proposed action results in negative changes in the function and role of the critical habitat in the
conservation of the species. Our evaluation of habitat conservation value entails an assessment
of whether the essential features are functioning to meet the biological requirements of a
recovered species, or how far the features are from this condition. As a result, NMFS bases the
critical habitat analysis on the affected areas and functions of critical habitat essential for the
conservation of the species, and not on how individuals of the species will respond to changes in
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habitat quantity and quality. If an area encompassed in a critical habitat designation is likely to
be exposed to the direct or indirect consequences of the proposed action on the natural
environment, we ask if constituent elements included in the designation (if there are any) or
physical, chemical, or biotic phenomena that give the designated area value for the conservation
of the species are likely to respond to that exposure. In particular we are concerned about
responses that are sufficient to reduce the quantity, quality, or availability of those constituent
elements or physical, chemical, or biotic phenomena.

To conduct this analysis, NMFS follows the basic exposure-response-risk analytical steps
described in figure 2-1 and applies a set of reasoning and decision-making questions designed to
aid in our determination. These questions follow a similar logic path and hierarchical approach
of the elements and areas within a critical habitat designation. The reasoning and decision-
making steps are outlined in table 2-2. Figure 2-9 contains the basic hierarchical organization of
critical habitat.

Table 2-2. Reasoning and Decision-Making Steps for Analyzing the Proposed Action’s Effects on Designated
Critical Habitat. Acronyms and Abbreviations in the Action Column Refer to Not Likely to Adversely Affect
(NLAA) and Adverse Modification of Critical Habitat (AD MOD).

Step Apply the Available Evidence to Determine if... True/False | Action
A The proposed action is not likely to produce stressors that have direct of indirect True End

adverse consequences on the environment False Goto B

Areas of designated critical habitat are not likely to be exposed to one or more of True NLAA

B | those stressors or one or more of the direct or indirect consequences of the

. False Goto C
proposed action

The quantity, quality, or availability of all constituent elements of critical habitat True NLAA

C | are not likely to be reduced upon being exposed to one or more of the stressors
. False GotoD
produced by the proposed action

Any reductions in the quantity, quality, or availability of one or more constituent True -

D | elements of critical habitat are not likely to reduce the conservation value of the

False Goto E
exposed area
True No AD
E Any reductions in the conservation value of the exposed area of critical habitat are MOD
not likely to reduce the conservation value of the critical habitat designation AD
False MOD

To aid our analysis, NMFS developed a set of tables designed to track and combine the stressors,
exposure, response, and risk related to the various elements of the proposed action. Figure 2-10
contains the basic set of information we evaluated. These tables allow us to determine the
expected consequences of the action on elements and areas of critical habitat, sort or rank
through those consequences, and determine whether areas of critical habitat are exposed to
additive effects of the proposed action and the environmental baseline. We rank the effects to
critical habitat on the basis of the severity of the predicted response of the element or area within
the functions provided by various areas of critical habitat (effects ranked within spawning habitat
or migratory corridors, for example). In the absence of information regarding the relative
importance or vulnerability of different habitat types, we did not find it appropriate to attempt to
rank effects across habitat types or functions. We recognize that the conservation value of
critical habitat is a dynamic property that changes over time in response to changes in land use
patterns, climate (at several spatial scales), ecological processes, changes in the dynamics of
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biotic components of the habitat, etc. For these reasons, some areas of critical habitat might
respond to an exposure when others do not. We also considered how areas and functions of
designated critical habitat are likely to respond to any interactions and synergisms between or
cumulative effects of pre-existing stressors and proposed stressors.

At the heart of the analysis is the basic premise that the conservation value of an overall critical
habitat designation is the sum of the values of the components that comprise the habitat. For
example, the conservation value of listed salmonid critical habitat is determined by the
conservation value of the watersheds that make up the designated area. In turn, the conservation
value of the components is the sum of the value of the primary constituent elements (PCEs) that
make up the area. PCEs are specific areas or functions, such as spawning or rearing habitat, that
support different life history stages or requirements of the species. The conservation value of the
PCE is the sum of the quantity, quality, and availability of the essential features of that PCE.
Essential features are the specific processes, variables, or elements that comprise a PCE. Thus,
an example of a PCE would be spawning habitat and the essential features of that spawning
habitat would be conditions such as clean spawning gravels, appropriate timing and duration of
certain water temperatures, and water free of pollutants.

DESIGNATED CRITICAL HABITAT

A

PRIMARY CONSTITUENT ELEMENTS

4

ESSENTIAL FEATURES

Figure 2-9. Conceptual model of the hierarchical structure that is used to organize the destruction or adverse
modification assessment for critical habitat. This structure is sometimes collapsed for actions with very large
action areas that encompass more than one specific area or feature.

- Probable
S Critical . Stressor e S
Division Habitat Primary (fre Existing Response Response reduction in
of Project, Const. \areq, Stress Interactions P p quantity,
; Area or intensity, . (near term) | (long-term) .
Location Element : Regime quality, or
Feature duration) function

Figure 2-10. General set of information collected to track proposed action effects and resulting exposure,
response, and risk to elements of critical habitat.

Therefore, reductions in the quantity, quality, or availability of one or more essential features
reduce the value of the PCE, which in turn reduces the function of the sub-area (e.g.,
watersheds), which in turn reduces the function of the overall designation. In the strictest
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interpretation, reductions to any one essential feature or PCE would equate to a reduction in the
value of the whole. However there are other considerations. We look to various factors to
determine if the reduction in the value of an essential feature or PCE would affect higher levels
of organization. For example:

e The timing, duration and magnitude of the reduction

e The permanent or temporary nature of the reduction

e  Whether the essential feature or PCE is limiting (in the action area or across the
designation) to the recovery of the species or supports a critical life stage in the recovery
of the species (for example, juvenile survival is a limiting factor in recovery of the
species and the habitat PCE supports juvenile survival).

In our assessment, we combine information about the contribution of critical habitat PCEs (or of
the physical, chemical, or biotic phenomena that give the designated area value for the
conservation of listed species) to the conservation value of those areas of critical habitat that
occur in the action area, given the physical, chemical, biotic, and ecological processes that
produce and maintain those PCEs in the action area. We use the conservation value of those
areas of designated critical habitat that occur in the action area as our point of reference for this
comparison. For example, if the critical habitat in the action area has limited current value or
potential value for the conservation of listed species that limited value is our point of reference
for our assessment of the consequences of the added effects of the proposed action on that
conservation value.

Figure 2-11 illustrates the basic model of the critical habitat analysis following the hierarchical
organization of critical habitat and the comparison between the reference (without action)
condition of the conservation value of critical habitat and the conservation value of critical
habitat with action implementation.

2.3.3 Characterization of the Environmental Baseline

ESA regulations define the environmental baseline as “the past and present impacts of all
Federal, State, or private actions and other human activities in the action area, the anticipated
impacts of all proposed Federal projects in the action area that have already undergone formal or
early section 7 consultation, and the impact of State or private actions which are
contemporaneous with the consultation in process” (50 CFR 402.02). The "effects of the action”
include the direct and indirect effects of the proposed action and of interrelated or interdependent
activities, “that will be added to the environmental baseline” (50 CFR 402.02). Implicit in both
these definitions is a need to anticipate future effects, including the future component of the
environmental baseline. Future effects of Federal projects that have undergone consultation and
of contemporaneous State and private actions, as well as future changes due to natural processes,
are part of the future baseline, to which effects of the proposed project are added.
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Figure 2-11. Conceptual diagram of the critical habitat analyses presented in this biological opinion. For illustration purposes, the Rearing Habitat
PCE for listed salmonids is pulled out to show the basic flow of the analysis. Full analyses consider the effects to all PCEs and essential features of

critical habitat.

58



In consultations on continuing actions such as CVP/SWP operations, it is quite difficult to
separate future baseline effects from the anticipated effects of the proposed action. Operations of
existing structures, such as dams and gates, for water supply, flood control, and other purposes --
the proposed action -- are integrally related to the existence of the structures themselves, but
effects of the mere existence of the structures are not effects of the proposed action. See

National Wildlife Federation v. National Marine Fisheries Service, 524 F.3d 917, 930-31 (9"
Cir. 2008). Similarly, some activities that are part of the proposed project are non-discretionary,
and their effects are also not effects of the proposed action. See id. at 928-29 (citing National
Ass’n of Home Builders v. Defenders of Wildlife, 551 U.S. 644 (2007).

Consequently, it is not surprising that in its review of NMFS’ December 11, 2008, draft OCAP
Opinion, the CALFED Science Review Panel (Anderson et al. 2009) commented that a clearly
defined baseline was lacking. Reclamation (2009) provided similar comments. NMFS
acknowledges that it was not easy to discern a uniform approach to characterizing the
environmental baseline in the draft Opinion. NMFS believes, however, that this is due to the
nature of the action under consultation and available information, rather than a flawed approach
to the analysis. NMFS clarifies its approach here and in relevant sections of the Opinion.

In National Wildlife Federation, a case regarding consultation on the effects of operating
hydropower dams on the Columbia River, the 9th Circuit Court of Appeals rejected NMFS’
attempt to narrow the “effects of the action” by defining the baseline to include operations that
NMEFS deemed to be “nondiscretionary.” The Court observed that many of the actions NMFS
deemed “nondiscretionary” actually were subject to the action agencies’ discretion, and it held
that it was impermissible to create an imaginary “reference operation” excluding these actions, to
which the effects of the action could be compared. Rather, the Court said that the regulatory
requirement to consider the effects of the action added to the environmental baseline “simply
requires NMFS to consider the effects of [the] actions ‘within the context of other existing
human activities that impact the listed species.’ [citations omitted]” Id. at 930. In other words,
the effects of a particular Federal action are intended to be evaluated not simply on their own, but
as they affect the species in combination with other processes and activities.

The question addressed in a consultation is whether the project jeopardizes the species’
continued existence. As the court stated in National Wildlife Federation, even if the baseline
itself causes jeopardy to the species, only if the project causes additional harm can the project be
found to jeopardize the species’ continued existence. ld. This determination requires an
evaluation of the project’s effects, separate from the conditions that would exist if the project
were not carried out.

NMEFS and Reclamation together attempted to isolate the effects of proposed project operations
by segregating the activities that are within Reclamation’s discretion to change in the future from
those that are not. This effort was not fruitful. The CVP/SWP operations BA begins with a
summary of legal and statutory authorities, water rights, and other obligations relevant to the
action (Chapter 1), all of which are incorporated into the project description (Chapter 2). Neither
chapter describes what Reclamation’s nondiscretionary operations would be if discretionary
aspects of the proposed action were not implemented. In addition, in all of the models and
simulations that Reclamation used to prepare the CVP/SWP operations BA, a “no project”
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scenario was not run. For example, table 2-1 in the CVP/SWP operations BA identifies the
major proposed operational actions for consultation, including implementation of the water
quality control plan (WQCP), but it is not clear whether implementing the WQCP, or some
portion of it, is a non-discretionary action.

Consequently, we determined that if NMFS were to propose a “no project operations” scenario
to characterize the environmental baseline, it would be speculative and not supported by the
model runs. Following the 9" Circuit’s reasoning, with limited exceptions, NMFS assumed that
all CVP and SWP operations are subject to the discretion of the project agencies and, thus, that
all effects of future operations are effects of the proposed action. The only project effects
considered to be within the future baseline (and thus not effects of the proposed action) are those
caused by activities that are clearly outside the agencies’ authority. For example, as in National
Wildlife Federation, it is not within the agencies’ discretion to remove dams, so the effects of
their existence are part of the baseline. Figure 2-12 provides a conceptual diagram of how
NMEFS characterizes the past and future components of the environmental baseline for
consultations on an ongoing action.

{/_‘
CVP/SWP EZF::ES of the Proposed
Operations
Environmental (Summarized)

Baseline pre-

consultation Future component of the

Non-CVP/SWP Ops Human |mpaCtS environmental baseline to

= which we add the effects of
the proposed action (future

._| Natural Environmental Variations | J baseline)
I

LU “TODAY” FUTURE
(consultation) 2030

Figure 2-12. Conceptual diagram of how the environmental baseline changes in this NMFS Opinion. The
right side of the figure depicts the effects of the proposed action added on top of the baseline into the future
(future baseline). Note that the slopes of the curves are only for graphical representation.

In this Opinion, we analyze the entire suite of operational effects, based on the project
description and modeled studies. With this approach, we capture as “effects of the action,” both
the effects of operations that are proposed to continue in the future as they have in the past, and
any new effects that result from proposed changes in operation. We then add these effects to the
future baseline, in which we have captured anticipated effects of non-project processes and
activities.

The analytical approach NMFS used is not different from that which USFWS used in its Delta
smelt Opinion (USFWS 2008a). There may be a perceived difference due to the presentation of
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the material in the biological opinions. In the Delta smelt Opinion, the USFWS provided a more
thorough analysis of the past and present effects of ongoing CVP/SWP operations in its
Environmental Baseline section (figure 2-13). In the Effects of the Action section, the USFWS
summarized the effects from ongoing CVP/SWP operations, then provided a detailed analysis of
the effects resulting from the proposed changes in CVP/SWP operations. In NMFS’ Opinion,
NMFS summarizes in the Environmental Baseline section the past and present impacts leading to
the current status of the species in the action area, including the effects of CVP/SWP operations
in the past. Also in the Environmental Baseline section, NMFS sets the stage for the analysis of
effects of the action by describing the future non-project stressors to which the listed species and
their critical habitats will be exposed. In the Effects of the Action section of the Opinion, NMFS
provides a detailed analysis of predicted effects of CVP/SWP operations between the time the
biological opinion is issued and December 31, 2030. This difference in presentation is of no
consequence to the outcomes of the consultations, since both agencies made their ultimate
determinations by (1) finding that proposed operations cause additional harm to listed species,
and (2) aggregating all future stressors, as regulations and case law require.

//—‘
CVP/SWP >‘ Ezft?:;s of the Proposed
_ Operations
Baseline pre-. (in Detail)
consultation . Future component of the
- i tal baseline t
Non-CVP/SWP Ops Human Impacts | | environmental baseline to
- . — the proposed action
._1 Natural Environnhental Variations

PAST « “TODAY” —— FUTURE
(consultation) 2030
Figure 2-13. USFWS’ Delta smelt Opinion baseline: A conceptual model of the effects of the proposed action

added on top of the baseline into the future (future baseline). Note that the slopes of the curves are only for
graphical representation.

Both Services conduct a separate analysis to determine whether the “effects of the action” reduce
either the likelihood of survival and recovery of the species, or the value of critical habitat for the
conservation of the species, after the effects of the proposed action have been determined. The
Delta smelt opinion states:

In accordance with the implementing regulations for section 7 and Service policy, the
jeopardy determination is made in the following manner: The effects of the proposed
Federal action are evaluated in the context of the aggregate effects of all factors that
have contributed to the delta smelt’s current status and, for non-Federal activities in the
action area, those actions likely to affect the delta smelt in the future, to determine if
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implementation of the proposed action is likely to cause an appreciable reduction in the
likelihood of both the survival and recovery of the delta smelt in the wild (USFWS 2008a
page 139).

This is precisely the approach used in this Opinion.

2.4 Evidence Available for the Analysis

To conduct these analyses, NMFS considered many lines of evidence available through
published and unpublished sources that represent evidence of adverse consequences or the
absence of such consequences. The following provides a list of resources that we considered in
the development of our analyses:

Final rules listing the species in this consultation as threatened or endangered;

Final rules designating critical habitat for the Central Valley salmon and steelhead
species and proposed critical habitat for Southern DPS of green sturgeon;

CVP/SWP operations BA (Reclamation 2008a);

Previously issued NMFS biological opinions;

Recommendations from the various reviews and peer review reports (see sections 1.5.5
and 1.5.6, above);

NMFS-SWFSC reviews (e.9., ocean productivity, declarations, climate change);
Declarations pursuant to PCFFA et al. v. Gutierrez et al.;

NMFS’ draft recovery plans for winter-run and Central Valley salmon and steelhead
species;

Various letters submitted to NMFS, including San Luis & Delta-Mendota Water
Authority and State Water Contractors, Inc. (2008);

California Data Exchange Center (CDEC) data (http://cdec.water/ca/gov/; hereafter
referred to as CDEC data);

U.S. Army Corps of Engineers (Corps) data;

CDFG’s Grand Tab database

Studies conducted within the Delta. NMFS understands that the use of surrogates in the
form of hatchery releases (e.g., late fall-run to determine spring-run behavior), different
species (e.g., Chinook salmon to determine steelhead behavior; Atlantic or shovelnose
sturgeon to determine effects of contaminant exposures on green sturgeon), and even the
same run and species (€.g., hatchery fish and laboratory studies to determine wild/natural
fish behavior) may not accurately predict or emulate the exact behavior of the species
under analysis in its natural environment in order to determine exact fish routing, timing,
duration of migration, and export pumping entrainment patterns. However, when direct
evidence or similar evaluations are not available for the species under analysis, NMFS
has utilized data and results from the use of surrogates that exhibit strong similarities in
physiological needs, in life history stages, and in general behaviors. In the absence of
data on salmonids and green sturgeon in the wild, NMFS considers these studies one of
the best available sources of information used to determine the potential effects of
CVP/SWP operations.

For purposes of incidental take where the origin of races of Chinook salmon or steelhead
cannot be differentiated, uniquely-marked hatchery fish (surrogates) that are released at
the same time, location, and size as the listed species may best represent the incidental
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take of that listed species. The use of surrogates for this purpose minimizes the amount
and extent of take associated with tagging or capturing listed species to monitor take.

The primary source of initial project-related information was the CVP/SWP operations BA
produced for this consultation. Included with the CVP/SWP operations BA was an extensive
bibliography that served as a valuable resource for identifying key unpublished reports available
from state and Federal agencies, as well as private consulting firms. It also provided a robust set
of key background papers and reports in the published literature on which to base further
literature searches.

We conducted electronic literature searches using several electronic databases available through
NMFS’ Northwest Fisheries Science Center (NWFSC) and U.C. Davis. NMFS’ biologists
utilized, among others: (1) the Aquatic Sciences and Fisheries Abstracts (ASFA), Fish &
Fisheries Worldwide; (2) Oceanic Abstracts; (3) Waves, the Catalogue of the Libraries of
Fisheries and Oceans, Canada; (4) the search engine for the journals published by the American
Fisheries Society; and (5) Toxline. When references were found that were deemed to be
valuable, Scientific Citation Index was utilized to see what other articles had referenced that
paper. NMFS’ biologists used keyword searchs (e.g., salmon, salmonids, Chinook salmon,
Central Valley, migrations, dams, copper toxicity, survival, thermal tolerance, predation, survival
models, Sacramento River, Sacramento Delta, steelhead, green sturgeon, etc.) to find potential
articles and literature. Searches by author were utilized when an author was found to have
published numerous articles and papers within a given area of interest. In addition, physical
searches of the extensive electronic holdings of agencies were conducted from their websites,
such as Reclamation’s Central Valley Operations (CVO) website for the Tracy Fish Facility
Reports.

We examined the literature that was cited in documents and any articles we collected through our
electronic searches. If, based on a reading of the title or abstract of a reference, the reference
appeared to comply with the keywords presented in the preceding paragraph, we acquired the
reference. If a reference’s title did not allow us to eliminate it as irrelevant to this inquiry, we
acquired it. We continued this process until we identified all (100 percent) of the relevant
references cited by the introduction and discussion sections of the relevant papers, articles,
books, and, reports and all of the references cited in the materials and methods, and results
sections of those documents. We did not conduct hand searches of published journals for this
consultation.

References were collected by individual biologists and shared as a group. Most references were
available as electronic copies. However, many of the older reports, articles, or book chapters had
to be scanned and converted into electronic copies when feasible.

2.4.1 Other tools used in the analysis
Reclamation and DWR utilized the following models in their analyses and development of the

CVP/SWP operations BA. Figure 2-14 provides a schematic of how each model relates to the
others.

e Statewide planning model of water supply, stream flow, and Delta export capability:
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0 CalSim-II: Monthly time step, designed to evaluate the performance of the CVP and
SWP systems for: existing and future levels of land development, potential future
facilities, current or alternative operational policies and regulatory environments.

0 CalLite: A rapid and interactive screening tool that simulates California’s water
management system for planning purposes.

e Sacramento-San Joaquin Delta hydrodynamics and particle tracking:

0 Delta Simulation Model Version 2 (DSM2): 15-minute time step, used to simulate
the flow, velocity, and particle movement in the Delta.

System
CalSim-II

h 4 A 4

Delta Hydrodynamics Temperature
DSM2 Reclamation Temperature
SRWQM
Feather River Model

Salmon
Reclamation Mortality
SALMOD
10S

Figure 2-14. Models used in the development of the CYP/SWP operations BA, and their information flow
with respect to each other (CVP/SWP operations BA figure 9-1).

e River temperature:

0 Reclamation Temperature: Monthly time step, where the reservoir temperature
models simulate monthly mean vertical temperature profiles and release temperatures
for Trinity, Whiskeytown, Shasta, Folsom, New Melones, and Tullock Reservoirs
based on hydrologic and climatic input data.
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0 Sacramento River Water Quality Model (SRWQM): 6-hour time step, with mean
daily flow inputs, used to simulate daily temperatures on Clear Creek and the Upper
Sacramento River.

0 Oroville Facilities Water Temperature Modeling: 1-hour time steps that include
reservoir simulations of Oroville Reservoir, the Thermalito Diversion Pool, the
Thermalito Forebay, and the Thermalito Afterbay, and a river model of the Feather
River between the Thermalito Diversion Dam and the Sacramento River confluence.

e Salmon mortality

0 Reclamation Salmon Mortality Model: Daily time step which computes salmon
spawning losses for the Trinity, Sacramento, American, and Stanislaus rivers based
on the Reclamation Temperature Model estimates. It is limited to temperature effects
on early life stages of Chinook salmon, and does not evaluate potential direct or
indirect temperature impacts on later life stages, such as emergent fry, smolts,
juvenile out-migrants, or adults. Also, it does not consider other factors that may
affect salmon mortality, such as in-stream flows, gravel sedimentation, diversion
structures, predation, ocean harvest, etc.

0 SALMOD: Weekly time step simulates population dynamics for all four runs of
Chinook salmon in the Sacramento River between Keswick Dam and Red Bluff
Diversion Dam (RBDD).

0 Interactive Object-Oriented Salmon simulation (I0S) Winter-Run Life Cycle Model:
Daily time step, used to evaluate the influence of different Central Valley water
operations on the life cycle of winter-run using simulated historical flow and water
temperature inputs.

In addition, NMFS’ biologists utilized an interactive spreadsheet model developed by DWR to
estimate interior Delta survival of emigrating salmonids from the Sacramento River. This
model, the Delta Survival Model (DSM2), utilized user inputs of export rate and Delta inflow to
determine absolute and relative survival of salmonids moving throughout the Delta interior and
remaining in the main stem Sacramento River as a proportion of the total salmonid population.
Additonal inputs to the model were the fraction of particles entrained at the different channel
bifurcations as modeled in the Particle Tracking Model (PTM) module of the DSM2 model, as
well as the relative survival in the Delta interior and the export related interior mortality, which
were calculated internally in the model.

NMEFS did not use the results of the IOS model for our analysis in this Opinion because the
intended application of the model in the CVP/SWP operations BA was not useful for estimating,
in an overall sense, how winter-run might respond to the proposed action. For example, the
CVP/SWP operations BA cautions the use of the IOS model results in making inferences related
to how winter-run abundance is affected by the proposed action: “In evaluating effects of the
proposed actions, differences between the three studies rather than absolute trends should be
examined” (Appendix O in CVP/SWP operations BA). Thus, it seems that the IOS model
results presented in the CVP/SWP operations BA are not intended to reflect either abundance
estimates observed in the past or future abundance with implementation of the proposed Project.
Estimates based on observations are much different than estimates based on modeling without
observation input. Results of the IOS model presented in the CVP/SWP operations BA show an
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increasing trend in winter-run escapement throughout the entire simulation period (i.e., from
1923 through 2002), such that by 2002, escapement is above 40,000 fish for all CALSIM II
studies examined (figure 11-5 in CVP/SWP operations BA). Those results contrast with
observed winter-run escapement estimates, which show a dramatic population crash during this
period (see Grandtab at http://www.delta.dfg.ca.gov/afrp/), eventually leading to their
endangered status under the ESA.

In the Opinion, NMFS must consider how winter-run is expected to respond to implementation
of the proposed action. Model results, such as the IOS model results presented in the CVP/SWP
operations BA, that are not intended to at least generally approximate past or future conditions,
do not inform us in this consideration. If the IOS model results in the CVP/SWP operations BA
are intended to be used strictly as an alternatives comparison tool, as the CVP/SWP operations
BA indicates, instead of one that produces somewhat meaningful trend information for
individual model runs, then the utility of those results for the Opinion is limited, particularly
considering that a model alternative representing just baseline conditions does not exist. The
CALFED Peer Review Panel stated that, “The default should be comparing the CALSIM studies
of future scenarios (with different scenarios for climate change) to baseline”’(Anderson et al.
2009). The context of this statement was that comparisons among alternatives such as those used
in the IOS model (e.g., CALSIM studies 6, 7, and 8) are inconsistent with the Opinion’s
analytical approach. As such, NMFS did not use the IOS model results presented in the
CVP/SWP operations BA as evidence for analyzing how winter-run will be affected by the
proposed action.

Another consideration for not using the IOS model in the Opinion is that the model has not yet
been published in peer reviewed scientific literature, and NMFS does not understand either the
model’s limitations or its extent. As described in Paine et al. (2000), mathematical models
intended to help guide management of natural populations must be used wisely and with
understanding of limitations. One potential limitation associated with applying large scale
models over the entire life cycle of a species, as is done in the IOS model, is whether enough
data are available to reliably estimate model parameters. Paine et al. (2000) state: “When the
data are not available for the needed estimates of parameter values, there is a tendency to insert
values based on opinion or expert testimony. This practice is dangerous. The idea that opinion
and "expert testimony" might substitute for rigorous scientific methodology is anathema to a
serious modeler and clearly represents a dangerous trend.” With these considerations in mind,
NMEFS did not utilize the IOS model in this Opinion.

2.4.2 Consideration of a Quantitative Life Cycle Approach to the Analysis

One recommendation made by the CALFED Science Review Panel in its review of NMFS’
December 11, 2008, draft Opinion was to analyze the effects of the proposed action using
common measures of survival. Ideally, a life cycle approach, in which the effects on individual
life stages on the life cycle could be estimated independent of the effects on other stages, would
be implemented to assess the relative impacts on abundance. Two potential methods for
measuring salmon population levels include the spawner-to-recruit ratio (SRR), which is the
ratio of the number of recruits returning to the spawning habitat divided by the number of
spawners producing those recruits, and the adult-to-smolt ratio (ASR), which measures the
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number of young fish exiting the freshwater system divided by the number of adult spawners that
produced those young (Anderson et al. 2009). Unlike the SRR, which encompasses the full life
cycle, including both freshwater and marine environments, the ASR omits the ocean phase and,
thus, would provide a more appropriate method for assessing the effects of freshwater
environmental conditions and water operations.

The benefits that this type of integrative analysis would provide towards understanding the
relative importance of proposed action-related effects at various life stages on overall abundance
are apparent. However, completing such an analysis is not practicable at this time for several
reasons. For instance, one of the key components in the process would be the establishment of
survival rates at various life stages under both natural conditions (i.e., “without project’) and
those conditions observed with the project in place (i.e., “with project”). This information is
currently lacking for the Central Valley region of California, and is further discussed in section 5
of this Opinion. Considerable efforts have been made in an attempt to develop life stage specific
survival rates in the Columbia River Basin with some level of success (Anderson 2002).
However, given the major differences that exist between the Columbia River Basin and
California’s Central Valley (e.g., flows, temperature, etc.), it would not be appropriate to apply
any values derived for basins in that region toward this analysis in the Central Valley. Instead,
site-specific studies within the Central Valley would have to be conducted to establish suitable
values.

Information from MacFarlane et al.’s (2008a) acoustic tagging study represents some of the first
data to be gathered on migration and survival patterns of juvenile salmonids in the Central
Valley. Early results indicate different survival patterns between the Central Valley and those
observed in the Columbia River Basin. However, these results are still considered preliminary,
and the studies will need to continue for some time to provide a more reliable, long-term data
series. Still, these preliminary results underscore the need to develop information specific to the
unique conditions of the Central Valley region for this type of life cycle analysis.

An alternative approach recommended by the CALFED Science Review Panel for estimating an
ASR for the Central Valley includes the use of computer models. In particular, the IOS model
(Cavallo et al. 2008) and the Oncorhynchus Bayesian Analysis (OBAN) model (Hendrix 2008)
were referenced as potentially useful tools. IOS is a detailed mechanistic model that describes
the entire life cycle of both winter-run and spring-run in the Sacramento River, while the OBAN
model is a Bayesian statistical model for winter-run in the Sacramento River. Although the
CALFED Science Review Panel identified these models as potentially viable options either in
combination or independently, it acknowledged the necessary refinement and implementation of
this type of model by NMFS for the Opinion may not have been practical because of time
constraints and the need for additional modeling expertise. Further development of mortality
rates at different life stages specific to the Central Valley could be incorporated into the model to
reduce the amount of assumptions currently required, and lead to more realistic and informative
results. However, as previously mentioned, this type of information will not be available in the
near term. Moreover, in order to sufficiently address the issue of fish routing through the Delta,
identified as a critical component by the CALFED Science Review Panel, additional data
collection and modeling over the long term (i.e., beyond the timeline allowed for the
development of this Opinion) would be required.
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As discussed above, this Opinion equates a listed species’ probability or risk of extinction with
the likelihood of both the survival and recovery of the species, and uses “likelihood of viability”
as a standard to bridge between the VSP framework (McElhany et al. 2000) and the jeopardy
standard. Assessing the viability of salmonid populations requires the consideration of other
parameters in addition to population abundance, including productivity (i.e., population growth
rate), spatial structure, and genetic and life-history diversity (McElhany et al. 2000). All four
VSP parameters are deemed important in evaluating a population’s ability to persist, especially
when faced with catastrophic disturbances (Lindley et al. 2007). Although the life cycle
modeling approaches discussed above have the potential to provide information on all VSP
parameters at some point in the future, it would require substantial data collection and model
refinement. Any present attempt to complete such an exercise would only address one of those
parameters (i.€., abundance), and any results would include making many assumptions.
Therefore, although a method for evaluating impacts during a specific life stage in terms of the
overall loss in numbers of fish would be useful, there are other potential consequences resulting
from project operations that need to be considered. For example, are mortalities at different life
stages, or the loss of historical habitats, likely to have effects on the other VSP parameters? The
analyses within this Opinion, in an attempt to encompass this broader range of effects, focused
on determining whether or not appreciable reductions were expected from the proposed action,
rather than trying to quantify the absolute magnitude of those reductions.

2.4.3 Critical Assumptions in the Analysis

To address the uncertainties identified above related to the proposed action and the analysis
provided in the CVP/SWP operations BA, NMFS established a set of key assumptions we would
need to make to bridge the existing data gaps in the CVP/SWP operations BA that are critical to
our analysis of effects. Table 2-3 provides the general assumptions that we made in filling those
data gaps.

2.5 Integrating the Effects

The preceding discussions describe the various quantitative and qualitative models, decision
frameworks, and ecological foundations for the analyses presented in this Opinion. The purpose
of these various methods and tools is to provide a transparent and repeatable mechanism for
conducting analyses to determine whether the proposed action is not likely to jeopardize the
continued existence of the listed species and not likely to result in the destruction or adverse
modification of designated critical habitat.
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Table 2-3. General assumptions, and their bases, made in analyzing the effects of the proposed action.

Assumption

Basis

We assume that the effects from the near
term analysis (Study 7.1) will be in effect
from the issuance of this Opinion through
year 2019 (which Reclamation stated is
the end of the near term, specifically,
“Near term refers to the timeframe
between now to 2030, a rough midpoint
between the two years”). Likewise, we
assume that the effects from the full build-
out at 2030 analysis (Study 8.0) will be in
effect from the end of the near term in
2019 through year 2030.

The CVP/SWP operations BA does not provide
an incremental build-out schedule or analyses of
incremental effects by year.

A “soft” target of 1.9 million acre-feet
(MAF) end of September carryover
storage in Shasta Reservoir is met only
when conditions allow.

The project description does not explicitly
propose an end of September carryover storage in
Shasta Reservoir. However, modeling Chapter 9
of the CVP/SWP operations BA (p.9-41) assumes
a 1.9 MAF end of September carryover storage
target in Shasta Reservoir in non-critical years.

The following are tools, in order of
priority that we used to understand the
proposed action.

-- CVP/SWP operations BA Chapter 2
(project description).

-- CVP/SWP operations BA Chapter 9
(Modeling and Assumptions)

-- CDEC data: ~10 years of actual data.
When the project description is not
explicit in fully describing
Reclamation’s proposed action, CDEC
data on recent past operations will be
utilized as a tool to help us understand
the proposed action.

Chapter 2 (project description) has many gaps
regarding the description of the proposed action.

Central Valley Project Improvement Act
(CVPIA) 3406 B(2) [hereafter referred to
as “b(2)”] is assumed to be implemented
as proposed in the project description.

Although b(2) is proposed, there are no
operational rules or certainties in order for us to
determine that b(2) is reasonably certain to occur
in a given location, timing, quantity, and duration.

Use CDEC data for last ~10 years (or
more to get critically dry years) as an
approximation of water temperature
impacts through 2030.

In most cases, Reclamation and DWR have not
proposed to meet specific water temperature
targets or or operate the CVP/SWP different than
they have in the past with respect to water
temperature, so we use recent past data as an
indicator of future water temperatures.
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Many of the methods described above focus the analyses on particular aspects of the action or
affected species. Key to the overall assessment, however, is an integration of the effects of the
proposed action with each other and with the baseline set of stressors to which the species and
critical habitat are also exposed. In addition, the final steps of the analysis require a
consideration of the effects of the action within the context of the reference (or without action)
condition of the species and critical habitat. That is, following the hierarchical approaches
outlined above, NMFS rolls up the effects of the action to determine if the action is not likely to
appreciably reduce the likelihood of both the survival and recovery of the species and not likely
to result in the destruction or adverse modification of critical habitat.

Figure 2-15 is intended to capture the overall conceptual model of the analysis and illustrates the
analytical steps within each “rung” of the hierarchical analysis. We provide an example utilizing
the approach for listed salmonids.

2.6 Presentation of the Analysis in this Opinion

Biological opinions are constructed around several basic sections that represent specific
requirements placed on the analysis by the ESA and implementing regulations. These sections
contain different portions of the overall analytical approach described here. This section is
intended as a basic guide to the reader of the other sections of this Opinion and the analyses that
can be found in each section. Every step of the analytical approach described above will be
presented in this Opinion in either detail or summary form.

Description of the Proposed Action — This section contains a basic summary of the proposed
Federal action and any interrelated and interdependent actions. This description forms the basis
of the first step in the analysis where we consider the various elements of the action and
determine the stressors expected to result from those elements. The nature, timing, duration, and
location of those stressors define the action area and provide the basis for our exposure analyses.

Status of the Species — This section provides the reference condition for the species and critical
habitat at the listing and designation scale. For example, NMFS evaluates the current viability of
each salmonid ESU/DPS given its exposure to human activities and natural phenomena such as
variations in climate and ocean conditions, throughout its geographic distribution. These
reference conditions form the basis for the determinations of whether the proposed action is not
likely to jeopardize the species or result in the destruction or adverse modification of critical
habitat. Other key analyses presented in this section include critical information on the
biological and ecological requirements of the species and critical habitat and the impacts to
species and critical habitat from existing stressors.

Environmental Baseline — This section provides the reference condition for the species and
critical habitat within the action area. By regulation, the baseline includes the impacts of past,
present, and future actions (except the effects of the proposed action) on the species and critical
habitat. In this Opinion, some of this analysis is contained within the Status of the Species and
Critical Habitat section due to the large size of the action area (which entirely or almost entirely
encompasses the freshwater geographic ranges of the listed fish species). This section also
contains summaries of the impacts from stressors that will be ongoing in the same areas and
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times as the effects of the proposed action (future baseline). This information forms part of the
foundation of our exposure, response, and risk analyses.
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Figure 2-15. Conceptual diagram of the overall analytical approach utilized in this Opinion. The individual
level includes exposure, response, and risk to individuals of the species and a consideration of the life cycle
and life history strategies. Population level includes consideration of the response of and risk to the
population given the risk posed to individuals of the population within the context of the “pyramid” of VSP
parameters for the populations. Strata/Diversity Group and Species levels include a consideration of the

response of and risk to those levels given the risk posed to the population(s) within the larger context of the
VSP “pyramid.”




Effects of the Proposed Action — This section details the results of the exposure, response, and
risk analyses NMFS conducted for individuals of the listed species and elements, functions, and
areas of critical habitat. Given the organization of the proposed action, this section is organized
around the various Divisions that comprise the CVP and SWP.

Cumulative Effects — This section summarizes the impacts of future non-Federal actions
reasonably certain to occur within the action area, as required by regulation. Similar to the rest
of the analysis, if cumulative effects are expected, NMFS determines the exposure, response, and
risk posed to individuals of the species and features of critical habitat.

Integration and Synthesis of Effects — In this section of the Opinion, NMFS presents the
summary of the effects identified in the preceding sections and then details the consequences of
the risks posed to individuals and features of critical habitat to the higher levels of organization.
These are the response and risk analyses for the population, diversity group, species, and
designated critical habitat. The section is organized around the species and designated or
proposed critical habitat and includes the summation of impacts across the proposed action
Divisions, as appropriate, and follows the hierarchical organizations of the species and critical
habitat summarized in figures 2-8 and 2-9, respectively, of this section.

3.0 PROPOSED ACTION

Reclamation and DWR propose to operate the CVP and SWP, respectively, to divert, store, and
convey CVP and SWP (Project) water, consistent with applicable law and contractual
obligations, until the year 2030. The CVP and the SWP are two major inter-basin water storage
and delivery systems that divert and re-divert water from the southern portion of the Sacramento-
San Joaquin Delta (Delta). The CVP’s major storage facilities are Shasta, Trinity, Folsom and
New Melones reservoirs. The upstream reservoirs release water to provide water for the Delta,
that can be exported, a portion through Jones pumping plant to store in the joint San Luis
reservoir, or delivered down the Delta Mendota Canal. The SWP owns Lake Oroville upstream
and releases water for the Delta that can be exported at Harvey O. Banks Pumping Plant (Banks)
for delivery through the California Aqueduct.

The projects are permitted by the California State Water Resources Control Board (SWRCB) to
store water during wet periods, divert water that is surplus to the Delta, and re-divert Project
water that has been stored in upstream reservoirs. Both projects operate pursuant to water right
permits and licenses issued by the SWRCB, authorizing the appropriation of water by diverting
to storage or by directly diverting to use and re-diverting releases from storage later in the year.
As conditions of the water right permits and licenses, the SWRCB requires the CVP and SWP to
meet specific water quality, quantity, and operational criteria within the Delta. Reclamation and
DWR closely coordinate the CVP and SWP operations, respectively, to meet these conditions.

In addition to diverting, storing, and conveying water, Reclamation proposed several other
actions that are included in this consultation. These actions are: (1) an intertie between the
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California Aqueduct (CA) and the Delta-Mendota Canal (DMC); (2) Freeport Regional Water
Project (FRWP); (3) the operation of permanent gates, which will replace the temporary barriers
in the South Delta; (4) changes in the operation of RBDD; and (5) Alternative Intake Project for
the Contra Costa Water District.

3.1 Project Description

Appendix 1 to this Opinion provides a detailed project description of the proposed action.
Reclamation and NMFS staff engaged in e-mail exchanges throughout January 2009 to clarify
various aspects of the project description, as follows:

e January 15, 2009, for Contra Costa Water District: “In addition to the existing 75-day
no-fill period (March 15-May 31) and the concurrent no-diversion 30-day period,
beginning in the February following the first operation of the Alternative Intake Project,
CCWD shall not divert water to storage in Los Vaqueros Reservoir for 15 days from
February 14 through February 28, provided that reservoir storage is at or above 90 TAF
on February 1; if reservoir storage is at or above 80 TAF on February 1 but below 90
TAF, CCWD shall not divert water to storage in Los Vaqueros Reservoir for 10 days
from February 19 through February 28; if reservoir storage is at or above 70 TAF on Feb
1, but below 80 TAF CCWD shall not divert water to storage in Los Vaqueros Reservoir
for 5 days from February 24 through February 28.”; and

e January 28, 2009: Confirmation that the Sacramento River Reliability Project is no
longer part of the project description.

Appendix 1 to this Opinion reflects the above changes to the project description, has been
coordinated with Reclamation and the USFWS, and is consistent with the project description in
the USFWS’ December 15, 2008, biological opinion on the effects of CVP/SWP operations on
Delta smelt. Hereafter, all reference to the project description refers to Appendix 1 to this
Opinion, unless otherwise specified.

3.2 Interrelated or Interdependent Actions
3.2.1 CVP and SWP Fish Hatcheries

In the Central Valley, six hatcheries have been established to offset the loss of salmon and
steelhead due to construction of dams. Additionally, Trinity River Fish Hatchery mitigates for
salmon and steelhead losses on the Trinity River. The Mokelumne River Hatchery, although not
directly related to CVP or SWP dams, does influence fall-run and steelhead populations. Added
together, Central Valley hatcheries annually produce approximately 250,000 winter-run, 5
million spring-run, 29.76 million fall-run, and 1.5 million steelhead. Currently, most Central
Valley hatcheries truck their salmon production to the Bay-Delta region for release. The
exception to this is Coleman National Fish Hatchery, which began trucking a small portion of its
fall-run production into San Pablo Bay beginning in 2008. Section 1.5.2, above, describes ESA
consultation on the CVP and SWP hatcheries. Listed below are the production goals for
Nimbus Fish Hatchery and TRFH.
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3.2.1.1 Nimbus Fish Hatchery

The Nimbus Fish Hatchery and the American River Trout Hatchery were constructed to mitigate
for the loss of riverine habitat caused by the construction of CVP Nimbus and Folsom dams.
The American River Trout Hatchery produces fish for stocking inland areas (i.e., above dams)
and is, therefore, not considered in the production goals for the Central Valley. Nimbus Fish
Hatchery is located below Nimbus Dam and is operated by CDFG to meet annual production
goals of 4 million fall-run smolts and 430,000 steelhead yearlings.

3.2.1.2 Trinity River Fish Hatchery

The Trinity River Fish Hatchery was constructed to provide CVP mitigation for the loss of
upstream riverine habitat caused by the construction of the Trinity and Lewiston dams. The
hatchery, operated by CDFG, produces 1.4 million spring-run, 2.9 million fall-run, 500,000 coho
salmon, and 800,000 steelhead annually.

3.2 Action Area

The action area is defined as all areas to be affected directly or indirectly by the Federal action
and not merely the immediate area involved in the action (50 CFR 402.02). For the purposes of
this biological opinion, the action area encompasses: (1) Sacramento River from Shasta Lake
downstream to and including the Sacramento-San Joaquin Delta; (2) Clear Creek from
Whiskeytown Reservoir to its confluence with the Sacramento River; (3) Feather River from
Oroville Dam downstream to its confluence with the Sacramento River; (4) American River
from Folsom Lake downstream to its confluence with the Sacramento River; (5) Stanislaus River
from New Melones Reservoir to its confluence with the San Joaquin River; (6) San Joaquin
River from the confluence with the Stanislaus River downstream to and including the
Sacramento-San Joaquin Delta; (7) San Francisco Bay; and (8) the nearshore Pacific Ocean on
the California, Oregon, and Washington coasts.

4.0 STATUS OF THE SPECIES AND CRITICAL HABITAT

The following Federally listed species and designated critical habitats occur in the action area
and may be affected by CVP/SWP operations in this consultation:
e Sacramento River winter-run Chinook salmon ESU (Oncorhynchus tshawytscha),
endangered (June 28, 2005, 70 FR 37160);

e Sacramento River winter-run Chinook salmon designated critical habitat (June 16, 1993,

58 FR 33212);

e CV spring-run Chinook salmon ESU (O. tshawytscha), threatened (June 28, 2005, 70 FR
37160);

e CV spring-run Chinook salmon designated critical habitat (September 2, 2005, 70 FR
52488);

e CV steelhead DPS (O. mykiss), threatened (January 5, 2006, 71 FR 834);
e (V steelhead designated critical habitat (September 2, 2005, 70 FR 52488);
e CCC steelhead DPS (O. mykiss), threatened (January 5, 2006, 71 FR 834);
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e CCC steelhead designated critical habitat (September 2, 2005, 70 FR 52488);

e Southern DPS of North American green sturgeon (Acipenser medirostris), threatened
(April 7, 2006, 71 FR 17757); and

e Southern DPS of North American green sturgeon proposed critical habitat (September 8§,
2008, 73 FR 52084);

e Southern Resident killer whales (Orcinus orca), endangered (November 18, 2005,
70 FR 69903).

4.1 Species and Critical Habitat not likely to be Adversely Affected by the Proposed Action
4.1.1 Central California Coast Steelhead

The CCC steelhead DPS (O. mykiss) was listed as threatened on January 5, 2006 (71 FR 834),
and includes all naturally spawned steelhead populations below natural and manmade impassable
barriers in California streams from the Russian River (inclusive) to Aptos Creek (inclusive), and
the drainages of San Francisco, San Pablo, and Suisun bays eastward to Chipps Island at the
confluence of the Sacramento and San Joaquin Rivers. Tributary streams to Suisun Marsh
include Suisun Creek, Green Valley Creek, and an unnamed tributary to Cordelia Slough,
excluding the Sacramento-San Joaquin River Basin, as well as two artificial propagation
programs: the Don Clausen Fish Hatchery, and Kingfisher Flat Hatchery/Scott Creek (Monterey
Bay Salmon and Trout Project) steelhead hatchery programs.

CCC steelhead adults and smolts travel through the western portion of Suisun Marsh and Suisun
Bay as they migrate between the ocean and these natal spawning streams. CVP and SWP water
export facilities in the Delta are approximately 40 miles to the southeast of Suisun Marsh. CCC
steelhead are unlikely to travel eastward towards the Delta pumping facilities, because their
seaward migration takes them westward of their natal streams. Similarly, DWR’s Suisun Marsh
Salinity Control Gates (SMSCG) in Montezuma Slough are located to the east of these three
Suisun Marsh steelhead streams and CCC steelhead are unlikely to travel 10-15 miles eastward
through Montezuma Slough to the SMSCG. Therefore, it is unlikely that CCC steelhead will
encounter the SMSCG or the Delta pumping facilities during their upstream and downstream
migrations, because their spawning streams are located in the western portion of Suisun Marsh.

Operations at CVP and SWP Delta facilities, including the SMSCG, affect water quality and
river flow volume in Suisun Bay and Marsh. Delta water exports are expected to cause elevated
levels of salinity in Suisun Bay due to reductions in the amount of freshwater inflow from the
Sacramento and San Joaquin Rivers. Reduced river flow volumes into Suisun Bay can also
affect the transport of larval and juvenile fish. CCC steelhead originating from Suisun Marsh
tributary streams will be subject to these changes in salinity and river inflow volumes in Suisun
Bay, but are not expected to be negatively affected by these conditions. Estuarine areas, such as
Suisun Bay, are transitional habitat between freshwater riverine environments and the ocean.
Expected changes in Suisun Bay salinity levels due to CVP and SWP exports are within the
range commonly encountered in estuaries by migrating steelhead. River flow volumes may be
reduced by water exports, but in an estuary, the tidal cycle of the ocean causes semidiurnal
changes to salinity, velocity, temperature, and other conditions. Steelhead generally move
through estuaries rapidly (Quinn 2005) and CCC steelhead smolts in Suisun Bay are not
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dependent on river flow to transport them to the ocean. Thus, reductions in river flow volumes
and changes in salinity in Suisun Bay due to CVP/SWP operations are not expected to negatively
impact CCC steelhead estuarine residence or migration. In consideration of the above and the
distance separating CCC steelhead streams from the Delta pumping facilities and the SMSCG,
the proposed action is not likely to adversely affect CCC steelhead.

4.1.2 CCC Steelhead Designated Critical Habitat

The CVP/SWP operations BA determined that CVP/SWP operations will not influence critical
habitat for CCC steelhead because Suisun Bay is not a designated area. CCC steelhead critical
habitat includes San Francisco Bay and San Pablo Bay, but does not extend eastward into Suisun
Bay (September 2, 2005, 70 FR 52488). PCEs of designated critical habitat for CCC steelhead
include water quality and quantity, foraging habitat, natural cover including large substrate and
aquatic vegetation, and migratory corridors free of obstructions. Due to the location of CCC
steelhead critical habitat in San Pablo Bay and areas westward, NMFS concurs with
Reclamation’s finding that the habitat effects of CVP/SWP operations in this area are
insignificant and discountable. Therefore, NMFS has concluded that CVP/SWP facilities and
their operations are not likely to adversely affect essential physical or biological features
associated with CCC steelhead critical habitat.

4.2 Life Histories, Population Trends, Critical Habitat, and Factors Affecting the Status of
the Species

4.2.1 Chinook Salmon
4.2.1.1 General Life History

Chinook salmon exhibit two generalized freshwater life history types (Healey 1991). Adult
“stream-type” Chinook salmon enter freshwater months before spawning, and juveniles reside in
freshwater for a year or more, whereas “ocean-type” Chinook salmon spawn soon after entering
freshwater and migrate to the ocean as fry or parr within their first year. Adequate instream
flows and cool water temperatures are more critical for the survival of Chinook salmon
exhibiting a stream-type life history due to over-summering by adults and/or juveniles.

Chinook salmon typically mature between 2 and 6 years of age (Myers et al. 1998). Freshwater
entry and spawning timing generally are thought to be related to local water temperature and
flow regimes. Runs are designated on the basis of adult migration timing. However, distinct
runs also differ in the degree of maturation of the fish at the time of river entry, thermal regime,
and flow characteristics of their spawning sites, and the actual time of spawning (Myers et al.
1998). Both winter-run and spring-run tend to enter freshwater as immature fish, migrate far
upriver, and delay spawning for weeks or months. Fall-run enter freshwater at an advanced stage
of maturity, move rapidly to their spawning areas on the mainstem or lower tributaries of the
rivers, and spawn within a few days or weeks of freshwater entry (Healey 1991).

During their upstream migration, adult Chinook salmon require streamflows sufficient to provide
olfactory and other orientation cues used to locate their natal streams. Adequate streamflows are
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necessary to allow adult passage to upstream holding habitat. The preferred temperature range
for upstream migration is 38°F to 56°F (Bell 1991, CDFG 1998). Boles (1988) recommends
water temperatures below 65°F for adult Chinook salmon migration, and Lindley et al. (2004)
report that adult migration is blocked when temperatures reach 70°F, and that fish can become
stressed as temperatures approach 70°F.

Information on the migration rates of adult Chinook salmon in freshwater is scant and primarily
comes from the Columbia River basin, where information regarding migration behavior is
needed to assess the effects of dams on travel times and passage (Matter and Sanford 2003).
Keefer et al. (2004) found migration rates of Chinook salmon ranging from approximately 10
kilometers (km) per day to greater than 35 km per day and to be primarily correlated with date,
and secondarily with discharge, year, and reach, in the Columbia River basin. Matter and
Sanford (2003) documented migration rates of adult Chinook salmon ranging from 29 to 32 km
per day in the Snake River. Adult Chinook salmon inserted with sonic tags and tracked
throughout the Delta and lower Sacramento and San Joaquin rivers were observed exhibiting
substantial upstream and downstream movement in a random fashion, for several days at a time,
while migrating upstream (CALFED 2001a). Adult salmonids migrating upstream are assumed
to make greater use of pool and mid-channel habitat than channel margins (Stillwater Sciences
2004), particularly larger salmon such as Chinook salmon, as described by Hughes (2004).
Adults are thought to exhibit crepuscular behavior during their upstream migrations, meaning
that they are primarily active during twilight hours. Recent hydroacoustic monitoring conducted
by LGL Environmental Research Associates (2006) showed peak upstream movement of adult
spring-run in lower Mill Creek, a tributary to the Sacramento River, occurring in the 4-hour
period before sunrise and again after sunset.

Spawning Chinook salmon require clean, loose gravel in swift, relatively shallow riffles or along
the margins of deeper runs, and suitable water temperatures, depths, and velocities for redd
construction and adequate oxygenation of incubating eggs. Chinook salmon spawning typically
occurs in gravel beds that are located at the tails of holding pools (USFWS 1995). The range of
water depths and velocities in spawning beds that Chinook salmon find acceptable is very broad.
The upper preferred water temperature for spawning Chinook salmon is 55°F to 57°F (Chambers
1956, Smith 1973, Bjornn and Reiser 1991, and Snider 2001).

Incubating eggs are vulnerable to adverse effects from floods, siltation, desiccation, disease,
predation, poor gravel percolation, and poor water quality. Studies of Chinook salmon egg
survival to hatching conducted by Shelton (1995) indicated 87 percent of fry emerged
successfully from large gravel with adequate subgravel flow. The optimal water temperature for
egg incubation ranges from 41°F to 56°F [44°F to 54°F (Rich 1997), 46°F to 56°F (NMFS 1997),
and 41°F to 55.4°F (Moyle 2002)]. A significant reduction in egg viability occurs at water
temperatures above 57.5°F and total embryo mortality can occur at temperatures above 62°F
(NMFS 1997). Alderdice and Velsen (1978) found that the upper and lower temperatures
resulting in 50 percent pre-hatch mortality were 61°F and 37°F, respectively, when the
incubation temperature was held constant. As water temperatures increase, the rate of embryo
malformations also increases, as well as the susceptibility to fungus and bacterial infestations.
The length of development for Chinook salmon embryos is dependent on the ambient water
temperature surrounding the egg pocket in the redd. Colder water necessitates longer
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development times as metabolic processes are slowed. Within the appropriate water temperature
range for embryo incubation, embryos hatch in 40 to 60 days, and the alevins (yolk-sac fry)
remain in the gravel for an additional 4 to 6 weeks before emerging from the gravel.

During the 4 to 6 week period when alevins remain in the gravel, they utilize their yolk-sac to
nourish their bodies. As their yolk-sac is depleted, fry begin to emerge from the gravel to begin
exogenous feeding in their natal stream. Fry typically range from 25 mm to 40 mm at this stage.
Upon emergence, fry swim or are displaced downstream (Healey 1991). The post-emergent fry
disperse to the margins of their natal stream, seeking out shallow waters with slower currents,
finer sediments, and bank cover such as overhanging and submerged vegetation, root wads, and
fallen woody debris, and begin feeding on zooplankton, small insects, and other micro-
crustaceans. Some fry may take up residence in their natal stream for several weeks to a year or
more, while others are displaced downstream by the stream’s current. Once started downstream,
fry may continue downstream to the estuary and rear there, or may take up residence in river
reaches farther downstream for a period of time ranging from weeks to a year (Healey 1991).

Fry then seek nearshore habitats containing riparian vegetation and associated substrates
important for providing aquatic and terrestrial invertebrates, predator avoidance, and slower
velocities for resting (NMFS 1996a). The benefits of shallow water habitats for salmonid rearing
have been found to be more productive than the main river channels, supporting higher growth
rates, partially due to higher prey consumption rates, as well as favorable environmental
temperatures (Sommer et al. 2001).

When juvenile Chinook salmon reach a length of 50 to 57 mm, they move into deeper water with
higher current velocities, but still seek shelter and velocity refugia to minimize energy
expenditures (Healey 1991). Catches of juvenile salmon in the Sacramento River near West
Sacramento exhibited larger-sized juveniles captured in the main channel and smaller-sized fry
along the margins (USFWS 1997). When the channel of the river is greater than 9 to 10 feet in
depth, juvenile salmon tend to inhabit the surface waters (Healey 1982). Migrational cues, such
as increasing turbidity from runoff, increased flows, changes in day length, or intraspecific
competition from other fish in their natal streams, may spur outmigration of juveniles from the
upper Sacramento River basin when they have reached the appropriate stage of maturation
(Kjelson et al. 1982, Brandes and McLain 2001).

As fish begin their emigration, they are displaced by the river’s current downstream of their natal
reaches. Similar to adult movement, juvenile salmonid downstream movement is crepuscular.
The daily migration of juveniles passing RBDD is highest in the 4-hour period prior to sunrise
(Martin et al. 2001). Juvenile Chinook salmon migration rates vary considerably presumably
depending on the physiological stage of the juvenile and hydrologic conditions. Kjelson et al.
(1982) found Chinook salmon fry to travel as fast as 30 km per day in the Sacramento River, and
Sommer et al. (2001) found travel rates ranging from approximately 0.5 miles up to more than 6
miles per day in the Yolo Bypass. As Chinook salmon begin the smoltification stage, they prefer
to rear further downstream where ambient salinity is up to 1.5 to 2.5 parts per thousand (ppt,
Healey 1980, Levy and Northcote 1981).
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Fry and parr may rear within riverine or estuarine habitats of the Sacramento River, the Delta,
and their tributaries (Maslin et al. 1997, Snider 2001). Within the Delta, juvenile Chinook
salmon forage in shallow areas with protective cover, such as intertidal and subtidal mudflats,
marshes, channels, and sloughs (McDonald 1960, Dunford 1975, Meyer 1979, Healey 1980).
Cladocerans, copepods, amphipods, and larvae of diptera, as well as small arachnids and ants are
common prey items (Kjelson et al. 1982, Sommer et al. 2001, MacFarlane and Norton 2002).
Shallow water habitats are more productive than the main river channels, supporting higher
growth rates, partially due to higher prey consumption rates, as well as favorable environmental
temperatures (Sommer et al. 2001). Optimal water temperatures for the growth of juvenile
Chinook salmon in the Delta are between 54°F to 57°F (Brett 1952). In Suisun and San Pablo
bays, water temperatures reach 54°F by February in a typical year. Other portions of the Delta
(i.e., South Delta and Central Delta) can reach 70°F by February in a dry year. However, cooler
temperatures are usually the norm until after the spring runoff has ended.

Within the estuarine habitat, juvenile Chinook salmon movements are dictated by the tidal
cycles, following the rising tide into shallow water habitats from the deeper main channels, and
returning to the main channels when the tide recedes (Levings 1982, Levy and Northcote 1982,
Levings et al. 1986, Healey 1991). As juvenile Chinook salmon increase in length, they tend to
school in the surface waters of the main and secondary channels and sloughs, following the tides
into shallow water habitats to feed (Allen and Hassler 1986). In Suisun Marsh, Moyle et al.
(1989) reported that Chinook salmon fry tend to remain close to the banks and vegetation, near
protective cover, and in dead-end tidal channels. Kjelson et al. (1982) reported that juvenile
Chinook salmon demonstrated a diel migration pattern, orienting themselves to nearshore cover
and structure during the day, but moving into more open, offshore waters at night. The fish also
distributed themselves vertically in relation to ambient light. During the night, juveniles were
distributed randomly in the water column, but would school up during the day into the upper 3
meters of the water column. Available data indicate that juvenile Chinook salmon use Suisun
Marsh extensively both as a migratory pathway and rearing area as they move downstream to the
Pacific Ocean. Juvenile Chinook salmon were found to spend about 40 days migrating through
the Delta to the mouth of San Francisco Bay and grew little in length or weight until they
reached the Gulf of the Farallones (MacFarlane and Norton 2002). Based on the mainly ocean-
type life history observed (i.e., fall-run), MacFarlane and Norton (2002) concluded that unlike
other salmonid populations in the Pacific Northwest, Central Valley Chinook salmon show little
estuarine dependence and may benefit from expedited ocean entry.

4.2.1.2 Sacramento River Winter-Run Chinook Salmon

The distribution of winter-run spawning and rearing historically is limited to the upper
Sacramento River and its tributaries, where spring-fed streams provided cold water throughout
the summer, allowing for spawning, egg incubation, and rearing during the mid-summer period
(Slater 1963, Yoshiyama et al. 1998). The headwaters of the McCloud, Pit, and Little
Sacramento rivers, and Hat and Battle creeks, historically provided clean, loose gravel; cold,
well-oxygenated water; and optimal stream flow in riffle habitats for spawning and incubation.
These areas also provided the cold, productive waters necessary for egg and fry development and
survival, and juvenile rearing over the summer. The construction of Shasta Dam in 1943
blocked access to all of these waters except Battle Creek, which has its own impediments to
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upstream migration (i.e., the fish weir at the Coleman National Fish Hatchery and other small
hydroelectric facilities situated upstream of the weir; Moyle et al. 1989; NMFS 1997, 1998a,
1998b). Approximately, 299 miles of tributary spawning habitat in the upper Sacramento River
is now inaccessible to winter-run. Yoshiyama et al. (2001) estimated that in 1938, the Upper
Sacramento had a “potential spawning capacity” of 14,303 redds. Most components of the
winter-run life history (e.g., spawning, incubation, freshwater rearing) have been compromised
by the habitat blockage in the upper Sacramento River.

Winter-run exhibit characteristics of both stream- and ocean-type races (Healey 1991). Adults
enter freshwater in winter or early spring, and delay spawning until spring or early summer
(stream-type). However, juvenile winter-run migrate to sea after only 4 to 7 months of river life
(ocean-type). Adult winter-run enter San Francisco Bay from November through June (Hallock
and Fisher 1985), enter the Sacramento River basin between December and July, the peak
occurring in March (table 4-1; Yoshiyama et al. 1998, Moyle 2002), and migrate past the RBDD
from mid-December through early August (NMFS 1997). The majority of the run passes RBDD
from January through May, with the peak passage occurring in mid-March (Hallock and Fisher
1985). The timing of migration may vary somewhat due to changes in river flows, dam
operations, and water year type (Yoshiyama et al. 1998, Moyle 2002). Spawning occurs
primarily from mid-April to mid-August, with the peak activity occurring in May and June in the
Sacramento River reach between Keswick Dam and RBDD (Vogel and Marine 1991). The
majority of winter-run spawners are 3 years old.

Table 4-1. The temporal occurrence of (a) adult and (b) juvenile winter-run in the Sacramento River.
Darker shades indicate months of greatest relative abundance.

) Adult migration
Location Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct

Nov ‘ Dec

Sac. River basim®

Sac. River®

b) Juvenile migration
Location Jan | Feb | Mar | Apr | May | Jun

Sac. River (@ Red Bluff® ‘ ‘ ‘

Sac. River @ Red Bluff’

Sac. River @ KL.4

Lower Sac. River (seine)e

West Sac. River (trawl)e

KL = Knights Landing
Relative Abundance: . = High . = Medium ’_‘ =Low

Sources: *Yoshiyama et al. (1998); Moyle (2002); "Myers et al. (1998); Vogel and Marine (1991) ; “Martin
et al. (2001); “Snider and Titus (2000); “USEFWS (2001, 2001a)

Winter-run fry begin to emerge from the gravel in late June to early July and continue through
October (Fisher 1994). Emigration of juvenile winter-run past RBDD may begin as early as mid
July, typically peaks in September, and can continue through March in dry years (Vogel and
Marine 1991, NMFS 1997). From 1995 to 1999, all winter-run outmigrating as fry passed
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RBDD by October, and all outmigrating pre-smolts and smolts passed RBDD by March (Martin
etal. 2001). Juvenile winter-run occur in the Delta primarily from November through early
May, based on data collected from trawls in the Sacramento River at West Sacramento [river
mile (RM) 57; USFWS 2001, 2001a]. The timing of migration may vary somewhat due to
changes in river flows, dam operations, and water year type. Winter-run juveniles remain in the
Delta until they reach a fork length of approximately 118 millimeters (mm) and are from 5 to 10
months of age, and then begin emigrating to the ocean as early as November and continue
through May (Fisher 1994, Myers et al. 1998).

4.2.1.2.1 Range-Wide (ESU) Status and Trends

Historical winter-run population estimates, which included males and females, were as high as
over 230,000 adults in 1969, but declined to under 200 fish in the 1990s (Good et al. 2005, figure
4-1). A rapid decline occurred from 1969 to 1979 after completion of the RBDD (figure 4-1).
Over the next 20 years, the population eventually reached a low point of only 186 adults in 1994.
At that point, winter-run was at a high risk of extinction, as defined in the most recent guideline
for recovery of Central Valley salmonids (Lindley et al. 2007). If not for a very successful
captive broodstock program, construction of a temperature control device (TCD) on Shasta Dam,
having the RBDD gates up for much of the year, and restrictions in the ocean harvest, the
population would have likely failed to exist in the wild. In recent years, the carcass survey
population estimates of winter-run included a high of 17,205 (table 4-2) in 2006, followed by a
precipitous decline in 2007 that continued in 2008, when less than 3,000 adult fish returned to
the upper Sacramento River. The preliminary estimate of the winter-run in 2008 is 2,850 (CDFG
2008).

A conservation program at LSNFH located at the base of Keswick Dam annually supplements
the in-river production by releasing on average 250,000 winter-run smolts into the upper
Sacramento River. The LSNFH operates under strict guidelines for propagation that includes
genetic testing of each pair of adults and spawning less than 25 percent of the hatchery returns.
This program and the captive broodstock program (phased out in 2007) were instrumental in
stabilizing winter-run following very low returns in the 1990s.

The status of winter-run is typical of most endangered species populations, that is, a sharp
downward decline followed by years of low abundance (figure 4-1). Since there is only one
winter-run population, there are no other populations to act as a reserve should a catastrophic
event happen in the mainstem Sacramento River. Four highway bridges cross the upper
Sacramento River spawning grounds. One truck overturning could spill enough oil or
contaminants to extirpate an entire year class. The winter-run population is completely
dependent on coldwater releases from Shasta Dam in order to sustain the remnant population.
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Figure 4-1. Estimated yearly adult natural production and in-river adult escapement of winter-run from
1967 - 2007 based on RBDD ladder counts (Hanson 20082).

The upper Sacramento River is the only spawning area used by winter-run, although occasional
strays have been reported in Battle Creek and Clear Creek. Since fish passage was improved in
2001 at the ACID Dam, winter-run spawning has shifted upstream. The majority of winter-run
in recent years (i.€., > 50 percent since 2007) spawn in the area from Keswick Dam downstream
to the ACID Dam (approximately 5 miles). Keswick Dam re-regulates flows from Shasta Dam
and mixes it with water diverted from the Trinity River through the Spring Creek tunnel. When
the gates are down at RBDD, or flashboards in at the ACID Dam, access to the upper
Sacramento River basin, including tributaries, can only be achieved through the RBDD and
ACID Dam fish ladders. Both of these diversions’ fish ladders allow salmonids to pass
upstream, but completely block green sturgeon.

Table 4-2 provides data on the cohort replacement rate (CRR), which is similar to the SRR
recommended by Anderson et al. (2009), that is, the ratio of the number of recruits returning to
the spawning habitat divided by the number of spawners producing those recruits. As discussed,
above, the majority of winter-run spawners are 3 years old. Therefore, NMFS calculated the
CRR using the spawning population of a given year, divided by the spawning population 3 years
prior.

2 Mohr (2008) stated that the source of the 1992-2007 production values from Hanson (2008) was
Chinookprod 33108.xls rather than CDFG Grand Tab.

3 Upper Sacramento River basin is considered the area upstream of RBDD for purposes of this Opinion.
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Table 4-2. Winter-run population estimates from RBDD counts (1986 to 2001) and carcass counts (2001 to
2008), and corresponding cohort replacement rates for the years since 1986 (CDFG 2004a, CDFG 2007).

. 5-Year Moving Cohort 5-Year Moving NMFS Cal.culated
Population Average of Juvenile
Year . a . Replacement | Average of Cohort .
Estimate Population Rate” Replacement Rate Production
Estimate P Estimate (JPE)*
1986 2,596 - - -
1987 2,186 - - -
1988 2,885 - - -
1989 696 - 0.27 -
1990 433 1,759 0.20 -
1991 211 1,282 0.07 - 40,100
1992 1,240 1,092 1.78 - 273,100
1993 387 593 0.90 0.64 90,500
1994 186 491 0.88 0.77 74,500
1995 1,297 664 1.05 0.94 338,107
1996 1,337 889 3.45 1.61 165,069
1997 880 817 4.73 2.20 138,316
1998 3,002 1,340 231 2.48 454,792
1999 3,288 1,961 2.46 2.80 289,724
2000 1,352 1,972 1.54 2.90 370,221
2001 8,224 3,349 2.74 2.76 1,864,802
2002 7,441 4,661 2.26 2.22 2,136,747
2003 8,218 5,705 6.08 3.02 1,896,649
2004 7,701 6,587 0.94 271 881,719
2005 15,730 9,463 2.11 2.83 3,556,995
2006 17,205 11,259 2.09 2.70 3,890,534
2007 2,488 10,268 0.32 231 1,100,067
2008 2,850° 9,195 0.18 1.13 1,152,043°
median 2,488 1,961 1.54 2.31 370,221
? Population estimates were based on RBDD counts until 2001. Starting in 2001, population estimates were based on carcass
surveys.

® The majority of winter-run spawners are 3 years old. Therefore, NMFS calculated the CRR using the spawning population of
a given year, divided by the spawning population 3 years prior.

¢ JPE estimates were derived from NMFS calculations utilizing RBDD winter-run counts through 2001, and carcass counts
thereafter for deriving adult escapement numbers. Only estimated to RBDD, does not include survival to the Delta.

4 CDFG (2008)

° NMFS (2009b) preliminary estimate to Reclamation

Two current methods are utilized to estimate juvenile production of winter-run: the Juvenile
Production Estimate (JPE) method, and the Juvenile Production Index (JPT) method (Gaines and
Poytress 2004). Gaines and Poytress (2004) estimated the juvenile population of winter-run
exiting the upper Sacramento River at RBDD to be 3,707,916 juveniles per year using the JPI
method between the years 1995 and 2003 (excluding 2000 and 2001). Using the JPE method,
Gaines and Poytress (2004) estimated an average of 3,857,036 juveniles exiting the upper
Sacramento River at RBDD between the years of 1996 and 2003. Averaging these two estimates
yields an estimated population size of 3,782,476 juveniles during that timeframe.
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4.2.1.2.2 Current Viability of the Sacramento River Winter-Run Chinook Salmon ESU

One prerequisite for predicting the effects of a proposed action on a species is understanding the
likelihood of the species in question becoming viable, and whether the proposed action can be
expected to reduce this likelihood. The abundance of spawners is just one of several criteria that
must be met for a population to be considered viable. McElhany et al. (2000) acknowledged that
a viable salmonid population at the ESU scale is not merely a quantitative number that needs to
be attained. Rather, for an ESU to persist, populations within the ESU must be able to spread
risk and maximize future potential for adaptation. ESU viability depends on the number of
populations and subunits within the ESU, their individual status, their spatial arrangement with
respect to each other and sources of catastrophic disturbance, and diversity of the populations
and their habitats (Lindley et al. 2007). Populations comprise diversity groups, which are
intended to capture important components of habitat, life history or genetic diversity that
contribute to the viability of the ESU (Hilborn et al. 2003 op. cit. Lindley et al. 2007, Bottom et
al. 2005 op. cit. Lindley et al. 2007). Lindley et al. (2007) suggest that at least two viable
populations within each diversity group are required to ensure the viability of the diversity
group, and hence, the ESU.

In order to determine the current likelihood of winter-run becoming viable, we used the historical
population structure of winter-run presented in Lindley et al. (2004) and the concept of VSP for
evaluating populations described by McElhany et al. (2000). While McElhany et al. (2000)
introduced and described the concept of VSP, Lindley et al. (2007) applied the concept to the
winter-run ESU. Lindley et al. (2004) identified four historical populations within the winter-
run ESU, all independent populations, defined as those sufficiently large to be historically
viable-in isolation and whose demographics and extinction risk were minimally influenced by
immigrants from adjacent populations (McElhany et al. 2000). All four independent
populations, however, are extinct in their historical spawning ranges. Three (Little Sacramento;
Pit, Fall, Hat; and McCloud River) are blocked by the impassable Keswick and Shasta Dams
(Lindley et al. 2004), and the Battle Creek independent population is no longer self-sustaining
(Lindley et al. 2007).

Although Lindley et al. (2007) did not provide numerical goals for each population of Pacific
salmonid to be categorized at low risk for extinction, they did provide various quantitative
criteria to evaluate the risk of extinction (table 4-3). A population must meet all the low-risk
thresholds to be considered viable. The following provides the evaluation of the likelihood of
winter-run becoming viable based on the VSP parameters of population size, population growth
rate, spatial structure, and diversity. These specific parameters are important to consider because
they are predictors of extinction risk, and the parameters reflect general biological and ecological
processes that are critical to the growth and survival of salmon (McElhany et al. 2000).
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Table 4-3. Criteria for assessing the level of risk of extinction for populations of Pacific salmonids
(reproduced from Lindley et al. 2007).

Risk of Extinction

Criterion High Moderate Low
Extinction risk = 20% within = 5% within = 5% within
from PVA 20 years 100 years 100 years
—orany ONE —or any ONE —or ALL of -
of — of -
Population size* N, =50 50 < N, =500 N, = 500
—0r— —0r— —0r—
N =250 250 < N = N = 2500
2500
Population decline Precipitous Chronic decline No decline
decline® or depression® apparent or
probable
Catastrophe, rate Order of Smaller but not apparent
and effect® magnitude significant
decline within decline®
one generation
Hatchery influence’ High Moderate Low

* Census size N can be used if direct estimates of effective size N, are not available,
assuming N, /N = 0.2.

b Decline within last two generations to annual run size < 500 spawners, or run size
= 30K but declining at = 10% per vear. Historically small but stable population not
included.

“ Run size has declined to = 300, but now stable,

¢ Catastrophes occuring within the last 10 years.

¢ Decline < 90¥ but biologically significant.

" See Figure 1 for assessing hatchery impacts.

4.2.1.2.2.1 Population Size

Information about population size provides an indication of the type of extinction risk that a
population faces. For instance, smaller populations are at a greater risk of extinction than large
populations because the processes that affect populations operate differently in small populations
than in large populations (McElhany et al. 2000). One risk of low population sizes is
depensation. Depensation occurs when populations are reduced to very low densities and per
capita growth rates decrease as a result of a variety of mechanisms [€.9., failure to find mates and
therefore reduced probability of fertilization, failure to saturate predator populations (Liermann
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and Hilborn 2001)]. As provided in table 4-2, the winter-run population, as represented by the 5-
year moving average for adult escapement, was following an increasing trend from the mid-
1990s until 2006. In 2007, the winter-run population declined precipitously. Low adult
escapement was repeated in 2008. Likewise, the 5-year moving average cohort replacement rate
was relatively stable since the late 1990s, with each cohort approximately doubling in size.
However, the cohort replacement rate of 6.08 in 2003 buffered the effect of the significant
decline in the cohort replacement rate of 0.32 in 2007. This is evident in the 5-year moving
average cohort replacement rate ending in 2008, when the 6.08 cohort replacement rate in 2003
is not factored in. At the time of publication, Lindley et al. (2007) indicated that winter-run
satisfies the low-risk criteria for population size, population decline, and catastrophe. However,
they also acknowledged that the previous precipitous decline to a few hundred spawners per year
in the early 1990s would have qualified it as high risk at that time, and the 1976-77 drought
would have qualified as a high-risk catastrophe. In consideration of the almost 7-fold decrease in
population in 2007, coupled with the dry water year type in 2007, followed by the critically dry
water year type in 2008 (which could be qualified as a high-risk catastrophe) and likely a similar
forecast for 2009, NMFS concludes that winter-run are at a high risk of extinction based on
population size.

4.2.1.2.2.2 Population Growth Rate

The productivity of a population (i.e., production over the entire life cycle) can reflect conditions
(e.g., environmental conditions) that influence the dynamics of a population and determine
abundance. In turn, the productivity of a population allows an understanding of the performance
of a population across the landscape and habitats in which it exists and its response to those
habitats (McElhany et al. 2000). In general, declining productivity equates to declining
population abundance. McElhany et al. (2000) suggested a population’s natural productivity
should be sufficient to maintain its abundance above the viable level (a stable or increasing
population growth rate). This guideline seems reasonable in the absence of numeric abundance
targets.

Winter-run have declined substantially from historic levels. The one remaining population of
winter-run on the mainstem Sacramento River is also the entire current ESU. Although the
population growth rate (indicated by the cohort replacement rate) increased since the late 1990s,
it drastically decreased in 2007 and 2008, indicating that the population is not replacing itself,
and is at a high risk of extinction in the foreseeable future.

4.2.1.2.2.3 Spatial Structure

In general, there is less information available on how spatial processes relate to salmonid
viability than there is for the other VSP parameters (McElhany et al. 2000). Understanding the
spatial structure of a population is important because the population structure can affect
evolutionary processes and, therefore, alter the ability of a population to adapt to spatial or
temporal changes in the species’ environment (McElhany et al. 2000). The spatial structure of
winter-run resembles that of a panmictic population, where there are no subpopulations, and
every mature male is equally likely to