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1 INTRODUCTION

Section 7 (a)(2) of the Endangered Species Act (ESA) requires Federal agencies to insure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species or adversely modify or destroy their designated critical habitat. When a Federal agency’s
action “may affect” a protected species, that agency is required to consult formally with National
Oceanic and Atmospheric Administration (NOAA)’s National Marine Fisheries Service (NMFS)
or the U.S. Fish and Wildlife Service (USFWS), depending upon the endangered species,
threatened species, or designated critical habitat that may be affected by the action (50 CFR
8402.14(a)). Federal agencies are exempt from this general requirement if they have concluded
that an action “may affect, but is not likely to adversely affect” endangered species, threatened
species, or designated critical habitat and NMFS or the USFWS concurs with that conclusion (50
CFR 8402.14(b)).

Section 7 (b)(3) of the ESA requires that at the conclusion of consultation, NMFS and/or
USFWS provide an opinion stating how the Federal agencies’ actions will affect ESA-listed
species and their critical habitat under their jurisdiction. If an incidental take is expected, section
7 (b)(4) requires the consulting agency to provide an incidental take statement that specifies the
impact of any incidental taking and includes reasonable and prudent measures to minimize such
impacts.

For the actions described in this document, the action agency is the Bureau of Land Management
(BLM).

The biological opinion (opinion) was prepared by NMFS Endangered Species Act Interagency
Cooperation Division in accordance with section 7(b) of the ESA and implementing regulations
at 50 CFR 8402. This document represents NMFS’ opinion on the effects of these actions on
endangered and threatened species and critical habitat that has been designated for those species.
A complete record of this consultation is on file at NMFS Office of Protected Resources in Silver
Spring, Maryland.

1.1 Background

The Bureau of Land Management has initiated formal consultation with the NMFS Office of
Protected Resources on BLM’s proposal to add three new active ingredients (aminopyralid,
fluroxypyr, and rimsulfuron) to its list of approved active ingredients for use on BLM lands in 17
Western states.

This action follows the BLM’s formal consultation in 2007, which examined the effects of
vegetation treatments on ESA-listed species on BLM-administered lands in 17 Western states.
These vegetation treatments included various methods proposed for use controlling unwanted
and invasive vegetation on BLM lands, including fire, mechanical, manual, biological control
agents, and herbicide treatments. The herbicide treatments included applying formulations
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containing 18 active ingredients (Als) to treat vegetation on BLM lands in the western U.S. The
2007 consultation examined the BLM’s national program under which vegetation treatments
would be conducted, and did not address individual vegetation treatments that would be
conducted by BLM field offices. Such site-specific treatments were to be addressed individually
in subsequent section 7 consultations conducted by the NMFS Regions (NMFS 2007).

In the current action, the BLM is proposing to add three new Als—aminopyralid, fluroxypyr,
and rimsulfuron—to its list of approved Als for use on herbicide treatments on BLM lands in
Western states.

BLM engaged contacts at NMFS and USFWS throughout 2014 to develop its biological
assessment (BA) on the three new Als. BLM provided the draft BA for comment by NMFS and
USFWS, as well as ecological risk assessments (ERAs) for each of the three Als, information on
the application rates, development of the buffer zones, and other relevant parts of the Al’s
proposed application. NMFS and USFWS provided technical assistance and recommendations
on the draft BA and related documents.

1.2 Consultation History

This opinion is based on information provided in the March 20, 2015 biological assessment and
other sources including:
e ERAs for aminopyralid, fluroxypyr, and rimsulfuron

e Data provided by BLM on developing the risk quotients (RQ) and buffer zones for the Als

¢ Biological opinions written by the NMFS Regions for site-specific treatments following the
2007 Opinion

e Published and unpublished scientific information on endangered and threatened species and
their surrogates

e Scientific and commercial information such as reports from government agencies and the
peer-reviewed literature

e Biological opinions on similar activities, and
e Other sources of information.

On March 20, 2015, the NMFS’ ESA Interagency Cooperation Division received a request for
formal consultation under section 7 of the ESA from the BLM on its proposal to add three new
herbicides to its list of approved Als for use on public lands.

On June 2, 2015, the NMFS’ ESA Interagency Cooperation Division and BLM had a meeting to
discuss questions on the consultation package.

On July 14, and September 1, 2015 the NMFS’ ESA Interagency Cooperation Division and BLM
agreed to extensions on the consultation deadline.
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2 DESCRIPTION OF THE PROPOSED ACTION

“Action” means all activities or programs authorized, funded, or carried out, in whole or in part,
by federal agencies. The Federal action considered in this Opinion is the BLM’s proposal to
authorize three new Als to its list of herbicides approved for use on BLM publicly-administered
lands in 17 Western states.

2.1 Proposed Activities

The BLM proposes to use formulations containing three new Als as part of its national
vegetation treatment program—aminopryalid, floroxypyr, and rimsulfuron. If authorized, these
three new Als will add to the existing 18 Als currently used in the vegetation treatment program;
the 2007 opinion (NMFS 2007) evaluated these 18 Als.

Herbicide treatment methods will include applying formulations containing aminopryalid,
floroxypyr, and rimsulfuron. Herbicide formulations are a combination of the active ingredients
and other inert ingredients called adjuvants. Adjuvants are chemicals added to the herbicide
formulations to increase the efficiency of the herbicide (BLM 2015a).

Each of the three proposed Als has been registered under the Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) and by the U.S. Environmental Protection Agency (EPA) as general
use pesticides. The application procedures for registered herbicides are explicitly stated; to
comply with FIFRA, the application of all registered herbicides must follow herbicide label
rates, uses and handling instructions. For use on public lands, applicators (i.e., individuals
applying the herbicide, or those directly supervised by a certified applicator), must be certified
with the EPA (BLM 2015a).

Besides restrictions on the terms of the label and approved applicators, other practical reasons
like treatment objective, features of the application area, characteristics of the target species and
the desired vegetation, equipment limitations, and proximity to ecologically sensitive areas all
will influence the application of the proposed three Als. Such considerations will be assessed by
site in subsequent section 7 consultations at the Region.

2.1.1 Herbicide Descriptions

Aminopyralid is available in a soluble liquid formulation, and is categorized as a growth
regulator herbicide (BLM 2015a). Its general mechanism of toxicity is to mimic the auxin plant
growth hormone. Aminopyralid causes uncontrolled cell division and elongation in the vascular
tissues of the plant, eventually causing the plant to starve.® Aminopyralid is registered under the
EPA’s reduced risk initiative, meaning that EPA considers aminopryalid to be less of a risk to

! https://www.btny.purdue.edu/WeedScience/MOA/Auxin_Growth Regqulators/text.ntml
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human health and the environment than other alternative herbicides, and can be used right up to
the water’s edge (BLM 2015a).

Fluroxypyr is also a growth regulator herbicide and works by mimicking auxin plant growth
hormones, specifically, indoleacetic acid. It is a selective post-emergent systemic herbicide for
the control of broadleaf weeds. Similarly to aminopryalid, fluroxypyr causes uncontrolled
growth in the targeted plant. This stress eventually leads to the death of the plant (BLM 2015a).

Rimsulfuron is a sulfonylurea herbicide classified as a branched-chain amino acid inhibitor,
specifically by inhibiting acetolactate synthase (ALS) enzyme. By inhibiting the enzyme,
rimsulfuron causes stoppage of shoot growth, discoloration, necrosis of tissues and then plant
death. These affects appear about 7-10 days after treatment.?

2.1.2 Herbicide Formulations Using the Proposed Als

Als are the ingredients in pesticide formulations, that is, the commercial products that can kill or
otherwise harm the target pest. The three proposed Als would be used in formulations for use on
BLM-administered lands (Table 1). All formulations shown in Table 1 have been registered with
EPA in accordance with FIFRA (BLM 2015a). The herbicide formulations containing the
proposed Als were evaluated in the ecological risk assessments (ERAS) (see section 2.1.7).

An Al may be combined with inert ingredients (any ingredient in the formulation that is not
intended to affect the target organism, for example, a solvent) or adjuvants. An adjuvant is a
chemical designed to enhance or prolong the activity of the Al or make the active ingredient
easier to apply (BLM 2015a). Adjuvants can include surfactants, drift control agents,
compatibility agents, and other materials which enable the Al to stick to target species or to
spread during use of the formulation. Adjuvants may be incorporated into formulated products as
inert ingredients or they may be sold separately and applied as a tank mixture® with pesticide
products. Adjuvants that are sold as separate products are not under the same FIFRA registration
guidelines that pesticides are; however an individual herbicide does contain lists of “label-
approved” adjuvants which can be used in accordance with the specifications on the label. There
are over 200 adjuvants approved for use on BLM lands (BLM 2015a).

Adjuvants have been identified for use with each of the Al formulations. Only nonionic
surfactants have been identified for use with aminopyralid. Only methylated seed oil surfactants
are used for fluroxypyr formulations. Several types of spray adjuvants are identified as

2 https//www.btny.purdue.edu/WeedScience/MOA/indexhtml

® When adjuvants and one or more Als are combined in a tank or other container, it is referred to as a tank mixture
Council, N. R. 2013. Assessing Risks to Endangered and Threatened Species from Pesticides. Pages 141 inC. o. E.
R.A.u.F.a.E B.o.ES. aT.D.o.E a L S. N.R. Council, editor. The National Academies Press, Washington,
D.C.
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compatible for use with rimsulfuron, including nonionic surfactants, petroleum crop oil
concentrate, modified seed oil, ammonium nitrogen fertilizer, and combination adjuvant products
(BLM 2015a). In the ERAs for aminopyralid and rimsulfuron, the maximum predicted
concentrations of the inert or adjuvant compounds were calculated. In the ERA for fluroxypyr,
the maximum predicted concentrations of the adjuvants for fluroxypyr could not be
mathematically calculated, so an ecotoxicological literature review was conducted instead to
determine the level of risk (BLM 2014c). A more detailed discussion on the results of these
analyses can be found in the Response Section (5.9.3).

Table 1 Herbicide formulations proposed for use on BLM-administered lands
using the 3 new Als. Table adapted from (BLM 2015a).

Active Ingredient Trade Name Concentration
Milestone 2.01b a.e./gal
Aminopyralid Milestone VM 2.01b a.e./gal
GrazonNext 0.33+2.67 Ib a.e./gal
ForeFront HL 0.41+3.33 Ib a.e./gal
Aminopyralid + 2,4-D ForeFront R&P 0.33+2.67 Ib a.e./gal
Aminopyralid + Mesulfuron
Methyl Opensight 0.525+9.45% a.i.
Aminopyralid + Triclopyr Milestone VM Plus 0.1+1.0 b a.e./gal
Matrix 25% a.i.
Matrix SG 25% a.i.
Rimsulfuron Matrix FNV 25% a.i.
Comet 1.51b a.e./gal
Fluroxypyr Herbicide 2.81b a.e./gal
Vista 1.51b a.e./gal
Fluroxypyr Vista XRT 2.81b a.e./gal
Fluroxypyr + Clopyralid Truslate 0.75+0.75 Ib a.e./gal
Surmount 0.67+0.67 Ib a.e./gal
Fluroxypyr + Picloram Trooper Pro 1.0+1.0 Ib a.e./gal
PastureGard 0.5+1.5Ib a.e./gal
Fluroxypyr + Triclopyr PastureGard HL 1.0+3.0 Ib a.e./gal
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2.1.3 Tank Mixes Using the Proposed Als

In a tank mix, two or more compatible herbicides can be combined in a spray tank and applied
simultaneously, mostly for efficiency (e.g., equipment, personnel). Tank mixes have been used
by the BLM to treat about 20% of public lands in the past (2001-2011) (BLM 2015a), and it is
probable the three proposed Als would be incorporated into tank mixes. There is some degree of
uncertainty about the effects of herbicide interactions in tank mixes, and the potential risks to
nontarget species. When using tank mixes, land managers must follow label instructions by the
SOPs described in the 2007 BA (BLM 2007b).

2.1.4 Herbicide Application Procedures

Aminopryalid, fluroxypyr, and rimsulfuron (as well as tank mixes and herbicide formulations
containing these Als) would be applied by several methods, including:
e Aerial applications (i.e., fixed-wing aircraft or helicopter)

e Manual applications (i.e., spot treatments through herbicide injectors or backpack
sprayers)

e Granular application (i.e., hand crank granular spreader)
e Use of mechanical equipment like a spray boom or wand attached to a vehicle

Each of the three proposed Als are registered for use in rangeland, forestland, oil, gas and
minerals, rights of way, and recreation and cultural resource areas. Aminopryalid, fluroxypyr and
rimsulfuron are not registered for use in riparian or aquatic areas.

Application of aminopyralid, fluroxypyr, and rimsulfuron would be carried out through aerial
and ground dispersal (Table 2). Ground applications are conducted on foot or on horseback with
backpack sprayers or by vehicles, from all-terrain vehicles (ATVs), utility vehicles, or trucks
equipped with spot or boonvbroadcast sprayers. Ground applications at energy and mineral sites,
along rights-of-way (ROW), and in recreation areas are solely carried out using ATVSs or trucks
(BLM 2014a; BLM 2014c; BLM 20144d).

Table 2 Characteristics of aminopyralid, fluroxypyr, and rimsulfuron, including
application techniques and projected use frequency on BLM land. Modified from
(BLM 2015a).

Projected Future

Herbicide Herbicide Characteristics and Application Techniques Use (Percent)*
Selective herbicide; plant growth regulator
Aminopyralid Applied post-emergence, using aerial or ground application 10
equipment
Fluroxypyr  Selective herbicide; plant growth regulator 1
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Projected Future
Herbicide Herbicide Characteristics and Application Techniques Use (Percent)*

Applied to actively growing plants, using aerial or ground application
equipment

Selective herbicide; ALS-inhibiting herbicide

Rimsulfuron ) . . .
Applied pre- and post-emergence, using ground or aerial equipment

16

*Percent of all acres treated

Application rates are divided into two general categories: typical and maximum. The typical
application rate indicates the usual rate at which the Al would be used. In specified programs
under certain circumstances, a higher, maximum rate is necessary, and it is specified as the
amount which would not be exceeded (BLM 2015a). Aminopyraild and fluroxypyr have the
same typical and maximum application rates across all programs; rimsulfuron has a lower typical
application rate for the Rangeland and Public domain Forestland programs than for other
programs (Table 3).

Table 3 Typical and Maximum Application Rates for aminopyralid, fluroxypyr, and
rimsulfuron. Modified from (BLM 2015a).

Typical Application Rate Maximum Application Rate
Herbicide (Ibs a.e./ac) (Ibs a.e./ac)
Aminopyralid 0.078 0.11
Fluroxypyr 0.26 0.5
Typical Application Rate Maximum Application Rate
Rimsulfuron (Ibs a.i./ac) (Ibs a.i./ac)
Rangeland
Public-domain Forestland 0.0469 0.0625
Energy and Mineral Sites
ROW
Recreation 0.0625 0.0625

2.1.5 Herbicide Treatment Standard Operating Procedures

BLM will follow standard operating procedures (SOPs) when implementing its herbicide
treatment programs. These SOPs are being implemented as part of the existing programs, and
would also apply to adding the three new Als. The SOPs have several general aims, including
protecting the native plant community, addressing safety concerns, and lessening risk to
nontarget plants, animals and protected species and their habitat.
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The SOPs contain numerous measures and guidance documents which would be applicable to
herbicide treatment projects that involve aminopyralid, fluroxypyr, and rimsulfuron. The SOPs
address the vegetation treatment process at several phases, allowing opportunity to evaluate risks
and introduce protective measures at each step. The following describes the SOPs and is
condensed from the 2015 BA and Appendix A (BLM 2015a):

e Project Planning, Development and Revegetation

e Prevention measures are considered here to lessen risk of introducing or spreading
invasive plants.

e Herbicide Treatment Planning

e This stage evaluates the need for chemical treatments, and the potential impact on the
environment.

e Operational plans are developed. A plan could include herbicide buffers near water
bodies, project specifications, personnel responsibilities, emergency procedures, safety
measures, and spill response.

e Site Revegetation Procedures

e These are procedures applied depending on site for the benefit and promotion of the
native plant community after herbicides eliminate invasive plants.

e Precautions to Lessen Impacts to Protected Species

e At this step, the project site is surveyed for threatened and endangered species and
designated critical habitat (if present) is identified. BLM engages with NMFS and
USFWS for section 7 consultations as necessary.

e Procedures for Herbicide Application

e This step establishes the use of general and specific measures intended to protect
threatened and endangered species and designated critical habitat.

2.1.6 Programmatic Conservation Measures for New Als

While the SOPs described broadly address concerns about impacts to ESA-listed species and
their critical habitat, these procedures are general. Inits 2007 BA, BLM presented conservation
measures for each species (or species group), which were developed using the ecological risk
assessment (ERA) for each of the Als (BLM 2007b). These national protective measures were
intended to be tailored by the BLM field offices based on local conditions, depending upon the
ESA-listed species present. The programmatic conservation recommendations below were
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developed for aminopyralid, fluroxypyr and rimsulfuron based on the recommendations in the
ERAs, and are specific to aquatic animals* (BLM 2015a):

Programmatic Conservation Measures for Aquatic Animals

For treatments occurring in watersheds with threatened, endangered, or proposed (TEP)
species or designated or undesignated critical habitat (i.e., unoccupied habitat critical to
Species recovery):

e Where feasible, access work site only on existing roads, and limit all travel on roads
when damage to the road surface will result or is occurring.

e Where TEP aquatic species occur, consider ground-disturbing activities on a case by case
basis, and implement SOPsto ensure minimal erosion or impact to the aquatic habitat.

e Within riparian areas, do not use vehicle equipment off established roads.

e Ouitside riparian areas, allow driving off established roads only on slopes of 20 percent or
less.

e Except in emergencies, land helicopters outside riparian areas.

o Within 150 feet of wetlands or riparian areas, do not fuel or refuel equipment, store fuel,
or perform equipment maintenance (locate all fueling and fuel storage areas, as well as
service landings outside protected riparian areas).

o Before helicopter fueling operations prepare a transportation, storage, and emergency
spill plan and obtain the appropriate approvals; for other heavy equipment fueling
operations use a slip-tank not greater than 250 gallons. Prepare spill containment and
cleanup provisions for maintenance operations.

Conservation Measures Related to Revegetation Treatments

Outside riparian areas, avoid hydro-mulching within buffer zones established locally. This
precaution will limit adding sediments and nutrients and increasing water turbidity.

Within riparian areas, engage in consultation locally to ensure that revegetation activities
incorporate knowledge of site-specific conditions and project design.

Maintain equipment used for transportation, storage, or application of chemicals in a leak-
proof condition.

Do not store or mix herbicides, or conduct post-application cleaning within riparian areas.
Ensure that trained personnel monitor the weather at spray times during application.

Strictly enforce all herbicide labels.

* Additional programmatic conservation measures were developed for otherspecies groups (e.g., plants, insects,
birds, etc.); see Appendix A, Table A-2 for a complete list (BLM. 2015a. Biological Assessmentfor Vegetation
Treatments Using Aminopyralid, Fluroxypyr, and Rimsulfuron on Bureau on Land Management Lands in 17
Western States.U. S. D. o. I. B. 0. L. Management, editor, Washington, D.C.).
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e Do not broadcast spray within 100 feet of open water when wind velocity exceeds 5 mph.

e Do not broadcast spray when wind velocity exceeds 10 mph.

e Do not spray if precipitation is occurring or is imminent (within 24 hours).

e Do not spray if air turbulence is sufficient to affect the normal spray pattern.

e Do not broadcast spray herbicides in riparian areas that provide habitat for TEP aquatic
species. Determine appropriate buffer distances locally to ensure that overhanging
vegetation that provides habitat for TEP species is not removed from the site. Buffer
distances provided as conservation measures in assessing effects to plants (Chapter 4 of
the BA) and fish and aquatic invertebrates should be consulted as guidance (Table 5-5 of
the BA).

e Follow all instructions and SOPs to avoid spill and direct spray situations into aquatic
habitats.

2.1.7 Ecological Risk Assessments

Ecological risk assessments (ERAs) were prepared for each of the three Als (BLM 2014a) (BLM
2014d) (BLM 2014c). The purpose of an ERA is to identify the potential risks of the herbicide to
non-target plants and animals (and any associated risks to habitat) and to characterize exposure
situations to develop generic risk estimates. The analyses in the ERAs evaluated the Als and the
herbicide formulations containing the Als. Four potential exposure situations were evaluated for
aquatic animals: direct spray of the water body, accidental spill into the water body, off-site drift
of spray to the water body, and surface runoff from the application area to the water body (BLM
2015a). Both the typical and maximum application rates (Table 3) were considered for each
situation, using ground and aerial equipment. (Exposure situations for manual spot treatments
were not evaluated because such treatments occur on a small-scale, under controlled
circumstances.) The computer models AgDRIFT®, GLEAMS, AERMOD, and CALPUFF were
used to predict herbicide transport in the environment (i.e., spray drift, runoff, etc.). The results
of the modeling will be discussed in further detail in the effects section (5.9).

A degradate is the physical or biological components that remain once a complex compound
(like an herbicide) breaks down. Degradates were not discussed in the ERAs because a lack of
data on the toxicity of degradates of the herbicides (BLM 2015a). The issue toxicity of
degradates was discussed in the 2007 Programmatic Environmental Impact Statement (PEIS),
which acknowledged the uncertainty surrounding the issue and how the physical and chemical
attributes of degradates are still poorly understood, despite conducting additional studies (BLM
2007a).

2.1.8 Local BLM Field Office Procedures to Protect ESA-listed Species

The ERAs were used to inform the guidance to be used later by the local BLM field offices while
planning their site-specific vegetation treatment programs, and to develop the conservation
measures presented in the BA and discussed in Section 2.1.6 (BLM 2015a). The conservation
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measures described in this opinion and in the BA are starting points. Conservation measures can
be expanded upon or modified as appropriate during local BLM field office consultations.

Using the information from the ERAs and BA, the BLM developed a set of procedures that

would be followed by the local BLM field offices to insure that any site-specific vegetation

treatment programs would provide sufficient consideration of the effects on ESA-listed species

and designated critical habitat. These procedures include:

e Before any site-specific projects would occur, local BLM field offices will consult with the
appropriate NMFS or USFWS office on any action that may affect ESA-listed species or
designated critical habitat.

e The BLM will follow the herbicide label instructions, identify the appropriate application
methods and rates (see Table 3), and incorporate mitigation and conservation measures from
the ERAs and BA to reduce risks to ESA-listed resources.

e The BLM will analyze exposure levels of ESA-listed species based on modeling.

e Protective measures for ESA-listed species will be agreed upon by the local BLM field office
and the Services and be included in the Pesticide Use Proposal (PUP).

e The Pesticide Use Proposal will contain protective measures for ESA-listed species, and the
BLM will be required to follow those measures once the PUP is signed.

2.1.9 Local BLM Field Office section 7 Consultations

Local level section 7 consultations will be tracked. After seeking response from the Services,
BLM developed a series of questions that will be entered in the PUP into the National Invasive
Species Information Management System, the tracking system used by BLM to track pesticide
use on BLM lands. These questions record whether ESA-listed resources are present in the
proposed treatment area, whether the BLM field office sought section 7 consultation with the
Services, and the result of the consultation. The National Invasive Species Information
Management System generates an annual report, and this information on site-specific
consultations will be provided.

2.2 Action Area

Action area means all areas affected directly, or indirectly, by the Federal action, and not just the
immediate area involved in the action (50 CFR 402.02).

For the proposed action, the action area is approximately 932,000 acres of BLM-administered
lands in 17 Western states (Figure 1). The total acreage of land treated using the three new Als
would be the same as evaluated in the 2007 opinion. BLM does not propose to treat lands
adjacent to the coast (BLM 2015a).

11
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Figure 1: Map depicting the public lands administered by the BLMin 17 Western
states wherethe proposed herbicide treatments could be applied.
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Annually, up to about 932,000 acres of BLM-administered lands would be treated with the three
new herbicides. These treatments could occur anywhere on the 247 million acres of BLM lands
in the western U.S. (making the acreage exposed to the herbicides approximately 0.4% of BLM
lands). The vegetation treatments carried out every year changes based on funding, and has

varied since 2006 to 2012 from 260,000-436,000 acres (average: 315,000 acres) (BLM 2015a).

2.3 Interrelated and Interdependent Actions

Interrelated actions are those that are part of a larger action and depend on that action for their
justification. Interdependent actions are those that do not have independent use, apart from the
action under consideration.

BLM’s proposed action to add 3 new Als to its list of approved herbicides for the vegetation
treatment program does not contain any interrelated or interdependent effects. If approved, the 3
Als will be incorporated into the BLM’s existing vegetation treatment program, the program
having been analyzed in the 2007 opinion (NMFS 2007), and subject to all the same processes
and standards that were examined in that consultation. This on-going Federal action will be
considered as part of the Environmental Baseline.

3 OVERVIEW OF NMFS’ ASSESSMENT FRAMEWORK

Section 7 (a)(2) of the ESA requires Federal agencies, in consultation with NMFS, to insure that
their actions either are not likely to jeopardize the continued existence of endangered or
threatened species; or adversely modify or destroy their designated critical habitat.

“To jeopardize the continued existence of an ESA-listed species” means to engage in an action
that reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of
both the survival and recovery of an ESA-listed species in the wild by reducing the reproduction,
numbers, or distribution of that species (50 CFR 8402.02). The jeopardy analysis considers both
survival and recovery of the species.

Section 7 assessment involves the following steps:

1. We identify the proposed action and those aspects (or stressors) of the proposed action that
are likely to have direct or indirect effects on the physical, chemical, and biotic environment
within the action area, including the spatial and temporal extent of those stressors.

2. We identify the ESA-listed species and designated critical habitat that are likely to co-occur
with those stressors in space and time.

3. We describe the environmental baseline in the action area including:

a. Past and present impacts of Federal, state, or private actions and other human activities
in the action area;

b. Anticipated impacts of proposed Federal projects that have already undergone formal or
early section 7 consultation,

13
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10.

c. Impacts of state or private actions that are contemporaneous with the consultation in
process.

We identify the number, age (or life stage), and sex of ESA-listed individuals that are likely
to be exposed to the stressors and the populations or subpopulations to which those
individuals belong. This is our exposure analysis.

We evaluate the available evidence to determine how those ESA-listed species are likely to
respond given their probable exposure. This is our response analyses.

We assess the consequences of these responses to the individuals that have been exposed, the
populations those individuals represent, and the species those populations comprise. This is
our risk analysis.

The adverse modification analysis considers the impacts of the proposed action on the critical
habitat features and conservation value of designated critical habitat. This opinion does not
rely on the regulatory definition of “destruction or adverse modification” of critical habitat at
50 C.F.R. 402.02. Instead, we have relied upon the statutory provisions of the ESA to
complete the following analysis regarding critical habitat.s

We describe any cumulative effects of the proposed action in the action area.

Cumulative effects, as defined in our implementing regulations (50 CFR 8402.02), are the
effects of future state or private activities, not involving Federal activities, that are reasonably
certain to occur within the action area. Future Federal actions that are unrelated to the
proposed action are not considered because they require separate section 7 consultation.

We integrate and synthesize these steps by considering the effects of the action to the
environmental baseline and the cumulative effects to determine whether the action could
reasonably be expected to:

d. Reduce appreciably the likelihood of both survival and recovery of the ESA-listed
species in the wild by reducing its numbers, reproduction, or distribution; or

e. Reduce the conservation value of designated or proposed critical habitat. These
assessments are made in full consideration of the status of the species and critical habitat.

We state our conclusions regarding jeopardy and the destruction or adverse modification of
critical habitat.

If, in completing the last step in the analysis, we determine the action under consultation is likely
to jeopardize the continued existence of ESA-listed species or destroy or adversely modify
designated critical habitat, we must identify a reasonable and prudent alternative (RPA) to the

> Memorandum from William T. Hogarth to Regional Administrators, Office of Protected Resources, NMFS
(Application of the “Destruction or Adverse Modification” Standard Under Section 7(a)(2) of the Endangered
Species Act) (November 7, 2005).
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action. The RPA must not be likely to jeopardize the continued existence of ESA-listed species
nor adversely modify their designated critical habitat and it must meet other regulatory
requirements.

To comply with our obligation to use the best scientific and commercial data available, we
conducted electronic and manual searches of the available literature. These searches helped to
identify information relevant to the potential stressors and responses of ESA-listed species may
be affected by the proposed action to draw conclusions about the likely risks to the continued
existence of these species and the conservation value of their critical habitat.

The BLM’s current vegetation treatment program includes the use of prescribed fire, mechanical,
manual, and biological control methods, with a list of 18 approved herbicide Als on BLM-
administered lands in 17 Western states. The BLM’s treatment program contains measures
within it to protect threatened and endangered species and their designated critical habitat. The
2007 programmatic consultation considered this vegetation treatment program, which found the
action would not jeopardize any ESA-listed species, or adversely modify and designated critical
habitat (NMFS 2007). This Opinion represents NMFS’ evaluation of whether the process in
place to evaluate and implement the proposed use of the three new Als satisfies BLM’s
obligations under section 7(a)(2) of the Endangered Species Act, as amended.

At a site-specific level, the actual treatment methods used, acres treated, timing and location of
treatments are determined by the local BLM field offices. The typical site-specific assessment is
impossible for this programmatic consultation to evaluate, because the actual treatment methods
used would vary based on local circumstances which cannot be predicted at such a specific level.
Therefore, this consultation on the proposed action to add three new Als to the list of approved
herbicides will assess BLM’s treatment program and how it protects threatened and endangered
species and their designated critical habitat. Subsequent section 7 consultations taking place at
the Regional level would examine the effects of using herbicides containing the three new Als on
a site by site basis.

At a program level, the processes BLM employs to carry out its existing vegetation treatment
program protecting ESA-listed species and designated critical habitat should be effective, and
should prevent exposure of ESA-listed resources to potential adverse effects from vegetation
treatments using the three proposed Als. However, subsequent section 7 consultations on site-
specific vegetation treatment programs would evaluate the actions individually, and consider
local conditions and circumstances that we are unable to consider at the program level.
Subsequent NMFS Regional section 7 consultations with BLM on site-specific actions would
also ask if the conclusion of this national consultation is true for specific vegetation management
decisions by BLM.

15
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4 STATUSOF ESA-LISTED SPECIES

This section identifies the ESA-listed species that potentially occur within the action area
(Figure 1) that may be affected by BLM’s proposal to add three Als to its list of approved
herbicides in the vegetation treatment program. It then summarizes the biology and ecology of
those species and what is known about their life histories in the action area. The species
potentially occurring within the action area are ESA-Ilisted in Table 4, with their regulatory
status.

ESA-listed fishes like chinook, coho, chum, steelhead, eulachon, and green sturgeon are of
particular concern in the proposed action because these species occur in various habitats
throughout their life history. They can be found in freshwater environments, occurring in areas
that overlap with the action area. Habitat alterations associated with the removal of plants with
herbicides may be either beneficial or detrimental to species. Additionally, herbicides can be
directly toxic to species depending on the level of exposure and the species’ sensitivity. The
three Als may affect these species because the action area overlaps with the species’ range,
suggesting exposure to the species and their habitat is likely. Critical habitat has also been
designated or proposed for nearly all the ESA-listed species found in Table 4; these critical
habitat designations occur in many locations, most notably rivers and fresh water environments
which could overlap with the action area.

Table 4. Threatened and endangered species that may be affected by BLM’s
proposed action adding 3 new Als to its list of approved herbicides

Species ESA Status Critical Habitat Recovery Plan
Marine Fish
Eulachon (Thaleichthys pacificus) T-75FR 13012 76 FR 65323 - -
Sturgeon
Green sturgeon (Acipenser medirostris) T-71 FR 17757 74 FR 52300 - -

Marine Mammals -- Cetaceans

Killer Whale (Orcinus orca) E — 70 FR 69903 E—71FR 69054 73 FR 4176
Salmonids

salmon, Chinook (Oncorhynchus tshawytscha)

- California coastal T — 64 FR 50393 70 FR 52488

- Central Valley spring-run T —64 FR 50393 70 FR 52488 79FR42504

- Lower Columbia River T —64 FR 14308 70 FR 52630 78FR41911

Sp;ing_rlth:per Columbia River (UCR) E — 64 FR 14308 70 ER 52630 72 FR 57303

- Puget Sound T —64 FR 14308 70 FR 52630 72 FR 2493

- Sacramento River winter-run E —59 FR 440 58 FR 33212 79FR42504
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https://www.federalregister.gov/articles/2010/03/18/2010-5996/endangered-and-threatened-wildlife-and-plants-threatened-status-for-southern-distinct-population
https://www.federalregister.gov/articles/2011/10/20/2011-26950/endangered-and-threatened-species-designation-of-critical-habitat-for-the-southern-distinct
https://www.federalregister.gov/articles/2006/04/07/06-3326/endangered-and-threatened-wildlife-and-plants-threatened-status-for-southern-distinct-population
https://www.federalregister.gov/articles/2009/10/09/E9-24067/endangered-and-threatened-wildlife-and-plants-final-rulemaking-to-designate-critical-habitat-for-the
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr70-69903.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr71-69054.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr73-4176.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.gpo.gov/fdsys/pkg/FR-2005-09-02/pdf/05-16389.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.gpo.gov/fdsys/pkg/FR-2005-09-02/pdf/05-16389.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2014/79FR42504.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr70-52630.pdf
http://www.gpo.gov/fdsys/pkg/FR-2013-07-12/html/2013-16710.htm
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr70-52630.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2007/72fr57303.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr70-52630.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2007/72fr2493.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1993/58fr33212.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2014/79FR42504.pdf
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Species ESA Status Critical Habitat Recovery Plan
- Snake River fall-run T —59 FR 42529 58 FR 68543
- Snake River spring/summer-run T —59 FR 42529 64 FR 57399
- Upper Willamette River T —64 FR 14308 70 FR 52630 76 FR 52317b
salmon, chum (Oncorhynchus keta)
- Columbia River T — 64 FR 14507 70 FR 52630 78FR41911
- Hood Canal summer-run T — 64 FR 14507 70 FR 52630 72 FR 29121
salmon, coho (Oncorhynchus kisutch)
- Central California coast E — 61 FR 56138 65 FR 7764
- Oregon coast T — 63 FR 42587 64 FR 24049 78FR41911
- Southern Oregon & Northern T —62 FR 24588
California coasts
) Lower Columbia River T-70 FR 37160 78 FR 2725 78FR41911
(proposed)

salmon, sockeye (Oncorhynchus nerka)
- Ozette Lake T —64 FR 14528 70 FR 52630 74 ER 24706
- Snake River E — 56 FR 58619 58 FR 68543
trout, steelhead (Oncorhynchus mykiss)
- California Central Valley T-71 FR834 70 FR 52488 79FR42504
- Central California coast T-71 FR834 70 FR 52488

- South-central California coast T-71 FR834 70 FR 52488
- Southern California E—-71FR 834 70 FR 52488
- Northern California T-71FR834 70 FR 52488
- Lower Columbia River T-71 FR834 70 FR 52630 74 FR 50165
- Middle Columbia River T-71 FR834 70 FR 52630
- Upper Columbia River T —74 FR 42605 70 FR 52630 72 FR 57303
- Upper Willamette River T-71 FR834 70 FR 52630 76 FR 52317b
- Snake River Basin T-71 FR834 70 FR 52630
i Puget Sound T-72 FR 26722 78 FR 2725

(proposed)

4.1 ESA-listed Species and Critical Habitat Not Likely to be Adversely Affected

NMFS uses two measures to identify the ESA-listed or critical habitat that are not likely to be
adversely affected by the proposed action, as well as the effects of activities that are interrelated
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http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1993/58fr68543.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr57399.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2005/70fr52488.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2011/76fr52317b.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2005/70fr52488.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2013/lcr_plan_frn_78fr41911_071213_.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2005/70fr52630.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2007/72fr29121.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2000/65fr7764.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr24049.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2013/lcr_plan_frn_78fr41911_071213_.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
https://www.federalregister.gov/articles/2013/01/14/2013-00241/endangered-and-threatened-species-designation-of-critical-habitat-for-lower-columbia-river-coho
https://www.federalregister.gov/articles/2013/01/14/2013-00241/endangered-and-threatened-species-designation-of-critical-habitat-for-lower-columbia-river-coho
http://www.westcoast.fisheries.noaa.gov/publications/frn/2013/lcr_plan_frn_78fr41911_071213_.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2005/70fr52630.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2009/74fr25706.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1993/58fr68543.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
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http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
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http://www.westcoast.fisheries.noaa.gov/publications/frn/2005/70fr52630.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2009/74fr50165.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2005/70fr52630.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/1999/64fr50393.pdf
http://www.westcoast.fisheries.noaa.gov/publications/frn/2005/70fr52630.pdf
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to or interdependent with the Federal agency’s proposed action. The first measure is exposure, or
some reasonable expectation of a co-occurrence, between one or more potential stressors
associated with the proposed activities and ESA-listed species or designated critical habitat. 1f
we conclude that an ESA-listed species or designated critical habitat is not likely to be exposed
to the proposed activities, we must also conclude the species or critical habitat is not likely to be
adversely affected by those activities.

The second measure is the probability of a response given exposure. ESA-listed species or
designated critical habitat that is exposed to a potential stressor but is likely to be unaffected by
the exposure is also not likely to be adversely affected by the proposed action. We applied these
measures to the species ESA-listed in Table 4 and we summarize our results below.

An action warrants a "may affect, not likely to be adversely affected” finding when its effects are
beneficial, insignificant or discountable. Beneficial effects have an immediate positive effect
without any adverse effects to the species or habitat. Beneficial effects are usually discussed
when the project has a clear link to the ESA-listed species or its specific habitat needs and
consultation is required because the species may be affected.

Insignificant effects connect the size or severity of the impact and include those effects that are
undetectable, not measurable, or so minor that they cannot be meaningfully evaluated.
Insignificant is the appropriate effect conclusion when plausible effects are going to happen, but
will not rise to constituting an adverse effect resulting in a decrease in individual fitness. That
means the ESA-listed species may be expected to be affected, but not harmed or harassed.

Discountable effects are those that are unlikely to occur. For an effect to be discountable, there
must be a plausible adverse effect (i.e., a credible effect that could result from the action and that
would be an adverse effect if it did impact a listed species), but it is unlikely to occur.

ESA-listed species including cetaceans, sea turtles, invertebrates, and pinnipeds and their
designated critical habitat can be present in the coastal waters and areas of 4 out of the 17
western states of the action area—California, Oregon, Washington, and Alaska.

e Pinniped species include ringed seal Arctic Distinct population segment (DPS), Steller sea
lion Western DPS

e Cetacean species include sei, fin, sperm, blue, humpback, Cook Inlet beluga and North
Pacific right whales

e Invertebrate species include white and black abalone

e Seaturtles species include green, loggerhead, Kemp’s ridley, Olive ridley and leatherback
sea turtles

Herbicides containing the three proposed Als will not be used in coastal areas, and they are not
approved for use in riparian or aquatic areas, and the herbicides must be used in a manner
consistent with the label instructions (BLM 2015a). While some exposure through long range
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transport mechanisms is possible, the magnitude of exposure with these pathways will be very
low and any effects to ESA-listed cetaceans®, sea turtles, invertebrates or pinnipeds are expected
to be insignificant or discountable.

Critical habitat has been designated in California, Oregon, Washington and Alaska for black
abalone, leatherback sea turtles, Cook Inlet beluga whales, Southern Resident Killer whales,
North Pacific right whales, and Steller sea lions. In evaluating the effects of the proposed action
to critical habitat, we must assess the potential effects to the primary constituent elements
(PCEs). Of the PCEs for these designated critical habitats (Table 5), the potential effects of the
herbicide use possibly impacting the quantity or presence of prey species or food resources is
most probable. However, herbicides containing the three proposed Als will not be used in coastal
areas, making it extremely unlikely that exposure will occur in designated critical habitat for
these species. Therefore, the effects of the proposed action on these critical habitat units are
discountable, and will not be considered further.

There are three rockfish species listed as threatened in Puget Sound, Washington: yelloweye,
canary rockfish, and boccacio Puget Sound/Georgia Basin DPS. Critical habitat was designated
for the rockfishes in Puget Sound in 2014 (79 FR 68041); the PCEs can be found in Table 5.
There are a few small (>0.5 kn?) parcels of BLM-administered lands near Puget Sound, but
herbicides containing the three proposed Als will not be used in coastal areas, making exposure
unlikely to occur. Therefore, the effects of the proposed action on Puget Sound/Georgia Basin
DPS rockfishes and their critical habitat are discountable, and will not be considered further.

Notably, the proposed action includes mechanisms in its program so site-specific consultations
would occur as necessary in the future. Any potential exposure and effects to all listed resources
within a site-specific action area would be considered during those consultations conducted at a
Regional level.

Table 5 Table of designated critical habitat in California, Oregon, Washington and
Alaska not likely to be adversely effected by the proposed action.

Critical Habitat General
Species FR Notice/Date Location Primary Constituent Elements (PCEs)
Black Abalone 76 FR 66806 Coastal CA Rocky substrate: Benches, crevices, large boulders
Haliotis 10/27/2011 Food resources: Bacterial and diatom films, algae
cracherodii Juwvenile settlement habitat: Rocky habitat with
coralline algae and/or crevices, cryptic biogenic
structures

Suitable water quality
Suitable nearshore circulation patterns

® Excluding Southern Resident killer whales; see section 4.2.
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Critical Habitat General
Species FR Notice/Date Location Primary Constituent Elements (PCEs)

Leatherback 77 FR 4170 Coastal CA, Occurrence of prey species (Jellyfish species)

sea turtle 01/26/2012 OR, WA Migratory pathway conditions to allow for safe and

Dermochelys timely passage and access to/from/within high use

coriacea foraging areas

Beluga Whale 76 FR 20180 AK (Cook Intertidal and subtidal waters of Cook Inlet with

Delphinapterus  04/11/2011 Inlet; depths less than 30 feet (Mean Lower Low

leucas: Anchorage, Water)(9.1 m) and within 5 miles (8 km) of high and

Cook Inlet Homer) medium flow anadromous fish streams.
Primary prey species consisting of four species of
Pacific salmon (Chinook, sockeye, chum, and
coho), Pacific eulachon, Pacific cod, walleye
pollock, saffron cod, and yellowfin sole.
Waters free of toxins or other agents of a type and
amount harmful to Cook Inlet beluga whales.
Unrestricted passage within or between the critical
habitat areas.
Waters with in-water noise below levels resulting in
Cook Inlet beluga whales abandoning critical
habitat areas.

Right Whale 73 FR 19000 AK (Gulf of Copepods in areas of the North Pacific Ocean in

Eubalaena 04/08/2008 Alaska, Bering  which northern right whales are known or believed

glacialis Sea) to feed

North Pacific

Stellar Sea 58 FR 45269 CA, OR Physical and biological habitat features that

Lion 8/27/1993 support reproduction, foraging, rest, and refuge.

Eumetopias In effect. See 78 Includes terrestrial, air, and aquatic areas

jubatus: FR 66139.

Eastern

(species

delisted but

CH stillin

effect )
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Critical Habitat General

Species FR Notice/Date Location Primary Constituent Elements (PCEs)
Puget Sound / 78 FR 47635 WA (Salish Adults
Georgia Basin  8/6/2013 Sea/Puget Quantity, quality, and availability of prey species to
Rockfish Sound) support individual growth, sunvival, reproduction,
species and feeding opportunities,
Yelloweye water quality and sufficient levels of dissolved
Sebastes oxygen to support growth, sunival, reproduction,
ruberrimus and feeding opportunities, and

the type and amount of structure and rugosity that

Canary supports feeding opportunities and predator
Sebastes awidance
pinniger Juvenile canary and boccacio
Boccacio Quantity, quality, and availability of prey species to
Sebastes support individual growth, sunvival, reproduction,
paucispinis and feeding opportunities; and

Water quality and sufficient levels of dissolved
oxygen to support growth, sunival, reproduction,
and feeding opportunities.

4.2 ESA-listed Species and Critical Habitat Likely to be Adversely Affected

This opinion examines the status of each species that would be affected by the proposed action.
The status is determined by the risk the ESA-listed species face, based on parameters considered
in documents such as recovery plans, status reviews, and listing decisions. The species status
section helps to inform by describing the species’ current “reproduction, numbers, or
distribution” as described in 50 CFR 402.02. More details on the status and trends of these ESA-
listed species, and their biology and ecology can be found in the listing regulations and critical
habitat designations published in the Federal Register, status reviews, recovery plans, and on
these NMFS Web sites: [http// www.nmfs.noaa.gov/pr/species/index.htm].

The opinion also examines the condition of critical habitat throughout the designated area,
evaluates the conservation value of the various watersheds and coastal and marine environments
that make up the designated area, and discusses the current function of the essential physical and
biological features that help to form that conservation value.

One factor affecting the range wide status of anadromous fishes, Southern Resident killer whales
and aquatic habitat at large is climate change. This factor will be discussed in further detail in the
Environmental Baseline section.

The following section focuses primarily on anadromous fishes. However, Southern Resident
killer whales could also be adversely affected by the proposed action owing to the fact that
individuals of this DPS show a strong preference for consuming Chinook salmon (NMFS
2008b). If Chinook salmon are exposed to any of the proposed Als, and Southern Resident Killer
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whales eat those exposed Chinook salmon, the Southern Resident Killer whales could in turn be
exposed to the proposed Als. Furthermore, designated critical habitat for Southern Resident
killer whales includes a primary constituent element requiring prey of sufficient quantity and
quality to support Southern Resident killer whales (Table 5). If exposure to the proposed action
affects the Chinook salmon population, it would also constitute an effect to the designated
critical habitat for Southern Resident Killer whale.

4.2.1 Southem Resident Killer Whale

Species description and distribution

Killer whales (or orcas) are distributed worldwide, but populations are isolated by region and
ecotype (i.e., different morphology, ecology, and behavior). Southern Resident Killer whales
occur in the inland waterways of Puget Sound, Strait of Juan de Fuca, and Southern Georgia
Strait during the spring, summer and fall. During the winter, they move to coastal waters
primarily off Oregon, Washington, California, and British Columbia. The DPS was listed as
endangered under the ESA on November 18, 2005 (70 FR 69903). We used information
available in the final rule, the 2012 Status Review (NMFS 2012) and the 2011 Stock Assessment
Report (http//Awww.nmfs.noaa.gov/pr/pdfs/sars/po2011whki-pensr.pdf) to summarize the status
of this species, as follows.

Life history

Southern Resident Killer whales are geographically, matrilineally, and behaviorally distinct from
other Killer whale populations (70 FR 69903). The DPS includes three large, stable pods (J, K,
and L), which occasionally interact (Parsons et al. 2009). Most mating occurs outside natal pods,
during temporary associations of pods, or as a result of the temporary dispersal of males (Pilot et
al. 2010). Males become sexually mature at 10 — 17 years of age. Females reach maturity at 12
— 16 years of age and produce an average of 5.4 surviving calves during a reproductive life span
of approximately 25 years. Mothers and offspring maintain highly stable, life-long social bonds,
and this natal relationship is the basis for a matrilineal social structure. They prey upon
salmonids, especially Chinook salmon (Hanson et al. 2010).

Population dynamics

The 2012 abundance estimate for the Southern Resident DPS is 87 whales. This represents an
average increase of 0.4 percent annually since 1982 when there were 78 whales. Population
abundance has fluctuated during this time with a maximum of approximately 100 whales in 1995
(http//www. nmfs. noaa. gov/pr/pdfs/sars/po2011whki-pensr.pdf). As compared to stable or
growing populations, the DPS reflects a smaller percentage of juveniles and lower fecundity
(NMFS 2011) and has demonstrated weak growth in recent decades.

Status
The Southern Resident killer whale DPS was listed as endangered in 2005 in response to the
population decline from 1996 — 2001, small population size, and reproductive limitations (i.e.,
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few reproductive males and delayed calving). Current threats to its survival and recovery
include: contaminants, vessel traffic, and reduction in prey availability. Chinook salmon
populations have declined due to degradation of habitat, hydrology issues, harvest, and hatchery
introgression; such reductions may require an increase in foraging effort. In addition, these prey
contain environmental pollutants (e.g., flame retardants; PCBs; and DDT). These contaminants
become concentrated at higher trophic levels and may lead to immune suppression or
reproductive impairment (70 FR 69903). The inland waters of Washington and British Columbia
support a large whale watch industry, commercial shipping, and recreational boating; these
activities generate underwater noise, which may mask whales’ communication or interrupt
foraging. The factors that originally endangered the species persist throughout its habitat:
contaminants, vessel traffic, and reduced prey. The DPS’s resilience to future perturbation is
reduced as a result of its small population size (N = 86); however, it has demonstrated the ability
to recover from smaller population sizes in the past and has shown an increasing trend over the
last several years. NOAA Fisheries is currently conducting a status review prompted by a
petition to delist the DPS based on new information, which indicates that there may be more
paternal gene flow among populations than originally detected (Pilot et al. 2010).

Critical habitat

On November 29, 2006, NMFS designated critical habitat for the Southern Resident killer whale
(71 FR 69054). The critical habitat consists of approximately 6,630 kn? in three areas: the
Summer Core Area in Haro Strait and waters around the San Juan Islands; Puget Sound; and the
Strait of Juan de Fuca. It provides the following physical and biological features: water quality
to support growth and development; prey species of sufficient quantity, quality and availability
to support individual growth, reproduction and development, as well as overall population
growth; and inter-area passage conditions to allow for migration, resting, and foraging.

4.2.2 Chinook Salmon

We discuss the distribution, life history, population dynamics, status, and critical habitats of the
nine species (here we use the word “species” to apply to distinct population segments (DPSs),
and evolutionary significant units (ESUs) separately; however, because listed Chinook salmon
species are indistinguishable in the wild and comprise the same biological species, we begin this
section describing characteristics common across ESUs. We used information available in the
2005 West Coast salmon and steelhead status review (Good et al. 2005), various salmon
evolutionarily significant unit (ESU) listing documents, and biological opinions (notably NMFS
2012a) to summarize the status of the species.

Species description and distribution

Chinook salmon are the largest of the Pacific salmon and historically ranged from the Ventura
River in California to Point Hope, Alaska in North America, and in northeastern Asia from
Hokkaido, Japan to the Anadyr River in Russia in both fresh and saltwater habitats (Healey

23



BLM vegetation treatments using three new herbicide active ingredients in 17 western states PCTS FPR-2015-9121

1991). In freshwater, Chinook salmon prefer streams that are deeper and larger than those used
by other Pacific salmon species.

Life history

Chinook salmon exhibit varied and complex life history strategies and can be described as one of
two types: “stream-type” or “ocean type”. Stream-type Chinook salmon ESUs reside in fresh
water for a year or more following emergence before migrating to salt water; ocean-type
Chinook salmon ESUs migrate to the ocean within their first year and typifies populations north
of 56°N (Healey 1991). Stream-type ESUs normally return in late winter and early spring
(spring-run) as immature adults and reside in deep pools during summer before spawning in fall.
Ocean-type ESUs migrate to the ocean within their first year (sub-yearlings) and usually return
as full mature adults in fall (fall-run) and spawn soon after river entry. Temperature and stream
flow can significantly influence the timing of migrations and spawning, as well as selecting
spawning habitat (Geist et al. 2009; Hatten and Tiffan. 2009). All Chinook salmon are
semelparous (i.e. they die after spawning).

The timing of return to freshwater, and ultimately spawning, often provides a temporal isolating
mechanism for populations with different life histories. Return timing is often related to
spawning location. Thus, differences in the timing of spawning migration also serve as a
geographic isolating mechanism. Fall-run Chinook salmon spawn in the mainstem of larger
rivers and are less dependent on flow, although early autumn rains and a drop in water
temperature often provide cues for movements to spawning areas. Spring-run Chinook salmon
take advantage of high flows from snowmelt to access the upper reaches of rivers.

Chinook salmon out-migrants (smolts) are about 2 to 5 inches long when they enter saline (often
brackish) waters. The process of smoltification enables salmon to adapt to the ocean
environment. Several factors can affect smoltification process, not only at the interface between
fresh water and salt water, but higher in the watershed as the process of transformation begins
long before fish enter salt waters. These factors include exposure to chemicals such as heavy
metals and elevated water temperatures (Wedemeyer et al. 1980).

Chinook salmon feed on various prey organisms depending upon life stage. In fresh water and
brackish waters Chinook salmon primarily feed on small invertebrates and vertebrates. The diet
of adult oceanic Chinook salmon is comprised primarily of fish.

Status

On June 28, 2005, as part of the final listing determinations for 16 ESUs of West Coast salmon,
NMFS amended and streamlined the 4(d) protective regulations for threatened salmon and
steelnead (70 FR 37160) as described in the Protective Regulations for Threatened Salmonid
Species section of this document. Under this change, the section 4(d) protections apply to natural
and hatchery fish with an intact adipose fin, but not to listed hatchery fish that have had their
adipose fin removed before release into the wild.
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Critical habitat

Avreas designated as critical habitat are important for the species’ overall conservation by
protecting quality growth, reproduction, and feeding. At designation, primary constituent
elements (PCEs) are identified and include sites necessary to support one or more Chinook
salmon life stages. These PCEs will be identified for each ESU below, but in general they may
include freshwater spawning sites, freshwater rearing sites, freshwater migration corridors,
nearshore marine habitat, and estuarine areas. Physical or biological features that characterize
these sites will also be discussed for each ESU separately, but they may include water quality
and quantity, natural cover, forage, adequate passage conditions, and floodplain connectivity.
The critical habitat designation identified for each ESU contains additional details on the areas
included as part of the designation, and the areas that were excluded from designation.

4.2.2.1 California Coastal Chinook salmon

Species description and distribution

The California Coastal Chinook salmon ESU includes all naturally spawned populations of
Chinook salmon from rivers and streams south of the Klamath River to the Russian River,
California. Seven artificial propagation programs were included in the ESU, however on June 26,
2013, NMFS proposed to remove the artificial propagation programs from the ESU because the
artificial propagation programs have been terminated (78 FR 38270). We used information
available in the 2005 West Coast salmon and steelhead status review (Good et al. 2005), “An
analysis of historical population structure for evolutionarily significant units of Chinook salmon,
coho salmon, and steelhead in the North-central California coast Recovery Domain” (Bjorkstedt
et al. 2005), “A framework for assessing the viability of Threatened and Endangered Salmon and
Steelhead in the North-central California coast Recovery Domain” (Spence et al. 2008), listing
documents (64 FR 50393; 70 FR 37160), and previously issued biological opinions (notably
NMFS 2008a and 2012a) to summarize the status of the species.

Life history

California Coastal Chinook salmon are a fall-run, ocean-type salmon. A spring-run (river-type)
component existed historically, but is now considered extinct (Bjorkstedt et al. 2005)(Bjorkstedt
et al. 2005)(Bjorkstedt et al. 2005)(Bjorkstedt et al. 2005)(Bjorkstedt et al. 2005)(Bjorkstedt et
al. 2005)(Bjorkstedt et al. 2005)(Bjorkstedt et al. 2005)(Bjorkstedt et al. 2005)(Bjorkstedt et al.
2005). The different populations vary in run timing depending on latitude and hydrological
differences between watersheds. Entry of California Coastal Chinook salmon into the Russian
River depends on increased flow from fall storms, usually in November to January. Juveniles of
this ESU migrate downstream from April through June and may reside in the estuary for a time
before entering the ocean.

Population dynamics

Historical estimates of escapement, based on professional opinion and evaluation of habitat
conditions, suggest abundance was roughly 73,000 in the early 1960s with most fish spawning in
the Eel River (Good et al. 2005)(Good et al. 2005)(Good et al. 2005)(Good et al. 2005)(Good et
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al. 2005)(Good et al. 2005)(Good et al. 2005)(Good et al. 2005)(Good et al. 2005)(Good et
al.(Good et al. 2005). Comparison of historical and current abundance information indicates that
independent populations of Chinook salmon are depressed in many basins (Bennet 2005). All
spring-run populations once occupying the North Mountain Interior are considered extinct or
nearly so. Redd counts in Mattole River in the northern portion of the ESU indicate a small but
consistent population; the cooler northern climate likely provides for favorable conditions for
these populations. The Eel River interior fall-run populations are severely depressed. Two
functionally independent populations are believed to have existed along the southern coastal
portion of the ESU; of these two, only the Russian River currently has a run of any significance.
This is also the only population with abundance time series. The 2000 to 2007 median observed
(at Mirabel Dam) Russian River Chinook salmon run size is 2,991 with a maximum of 6,103
(2003) and a minimum of 1,125 (2008) adults (Cook 2008; Sonoma County Water Agency
2008). The number of spawners has steadily decreased since its high returns in 2003 with 1,963
fish observed in 2007 and 1,125 observed by December 22, 2008.

Status

NMFS listed California Coastal Chinook salmon as threatened on September 16, 1999 (64 FR
50393) and reaffirmed their threatened status on June 28, 2005 (70 FR 37160). California
Coastal Chinook salmon was listed due to the combined effect of dams that prevent them from
reaching spawning habitat, logging, agricultural activities, urbanization, and water withdrawals
in the river drainages that support them. This ESU is at considerable risk from population
fragmentation and reduced spatial diversity. There is little connectivity between the southern and
northern portions of their range. At the southern portion of the ESU, only the Russian River
population has had a constant run that exceeded 1,000 adult spawning fish over the last 10 years.
This places the ESU at risk from random catastrophic events, chronic stressors, and long-term
environmental change. Life history diversity has been significantly reduced by loss of the spring-
run race and reduction in coastal populations. Based on these factors, this ESU would likely have
a low resilience to additional distress.

Critical habitat

NMFS designated critical habitat for California Coastal Chinook salmon on September 2, 2005
(70 FR 52488). Specific geographic areas designated include the California Water Service’s
hydrological units: Redwood Creek, Trinidad, Mad River, Eureka Plain, Eel River, Cape
Mendocino, Mendocino Coast and the Russian River. PCEs include freshwater spawning sites,
freshwater rearing sites, fresh water migration corridors, nearshore marine habitat and estuarine
areas. The physical or biological features that characterize these sites include water quality and
quantity, natural cover, forage, adequate passage conditions, and floodplain connectivity. The
spawning Primary Constituent Element (PCE) in coastal streams is degraded by years of timber
harvest that has produced large amounts of sand and silt in spawning gravel and reduced water
quality by increased turbidity. Agriculture and urban areas have impacted rearing and migration
PCEs in the Russian River by degrading water quality and by disconnecting the river from it
floodplains by constructing levees. Water management from dams within the Russian and Eel
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River watersheds maintain high flows and warm water during summer which benefits the
introduced predatory Sacramento pikeminnow, which has resulted in excessive predation along
migration corridors. Breaches of the sandbar at the mouth of the Russian River result in periodic
mixing of salt water which degrades the estuary PCE by altering water quality and salinity
conditions that support juvenile physiological transitions between fresh- and salt water. The
current condition of PCEs for this ESU indicates that they are not currently functioning or are
degraded; these conditions are likely to maintain low population abundances across the ESU.

4.2.2.2 Central Valley Spring-Run Chinook salmon

Species description and distribution

The Central Valley spring-run Chinook salmon ESU includes all naturally spawned populations
of spring-run Chinook salmon in the Sacramento River and its tributaries in California. Central
Valley spring-run Chinook salmon have been eliminated from the San Joaquin River and its
tributaries and the American River due to constructing Friant and Folsom dams, respectively.
Naturally spawning populations of Central Valley spring-run Chinook salmon currently are
restricted to accessible reaches of the upper Sacramento River, and its tributaries Butte, Deer,
and Mill Creeks and limited spawning occurs in the basins of smaller tributaries (CDFG 1998).
This ESU includes one artificial propagation program. We used information available in the
2005 West Coast salmon and steelhead status review (Good et al. 2005), listing documents (64
FR 50393; 70 FR 37160), the draft recovery plan (NMFS 2009a) and previously issued
biological opinions (notably NMFS 2012a) to summarize the status of the species.

Life history

The Chinook Central Valley ESU is a spring-run, ocean-type salmon. This ESU returns to the
Sacramento River between March and July and spawning occurs from late August to early
October, with a peak in September. Juveniles of this ESU require cool freshwater while they
mature over the summer.

Population dynamics

The Central Valley drainage asawhole is estimated to have supported spring-run Chinook
salmon runs as large as 700,000 fish between the late 1880s and the 1940s (Fisher 1994),
although these estimates may reflect an already declining population, in part from the
commercial gillnet fishery that occurred for this ESU. Median natural production of spring-run
Chinook salmon from 1970 to 1989 was 30,220 fish. In the 1990s, the population experienced a
substantial production failure with an estimated natural production ranging between 3,863 and
7,806 fish (except 1995, which had a natural production of an estimated 35,640 adults) during
the years between 1991 and 1997. Numbers of naturally produced fish increased significantly in
1998 to an estimated 48,755 adults and estimated natural production has remained above 10,000
fish since then (USFWS 2007).

The Sacramento River trends show long- and short- term negative trend and negative population
growth. Meanwhile, the median production of Sacramento River tributary populations increased
from a low of 4,248 with only one year exceeding 10,000 fish before 1998 to a combined natural
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production of more than 10,000 spring-run Chinook in all years after 1998 (data from USFWS
2007). Time series data for Mill, Deer, Butte, and Big Chico Creeks spring-run Chinook salmon
(through 2006) indicate that all three tributary spring-run Chinook populations experienced
population growth. Although the populations are small, Central Valley spring-run Chinook
salmon have some of the highest population growth rates of Chinook salmon in the Central
Valley.

Status

NMFS originally listed Central Valley spring-run Chinook salmon as threatened on September
16, 1999 (64 FR 50393), and reaffirmed their status on June 28, 2005 (70 FR 37160). This
species was listed due to loss of historical spawning habitat, degradation of remaining habitat,
and threats to genetic diversity from hatchery salmon. Risks persist to the spatial structure and
diversity of the ESU. Only three extant independent populations exist, and they are especially
vulnerable to disease or catastrophic events because they are near. In addition, until there are
means to spatially the spring-run and fall-run populations in the lower basin of the Feather River,
some genetic introgression of the races is expected to continue. Based on these factors, this ESU
would likely have a low resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for Central Valley spring-run Chinook salmon on September 2,
2005 (70 FR 52488). In total, Central Valley spring-run Chinook salmon occupy 37 watersheds
(freshwater and estuarine). The total area of habitat designated as critical includes about 1,100
miles of stream habitat and about 250 square miles of estuarine habitat in the San Francisco-San
Pablo-Suisun Bay complex. PCEs include freshwater spawning sites, freshwater rearing sites,
freshwater migration corridors, nearshore marine habitat and estuarine areas. The physical or
biological features that characterize these sites include water quality and quantity, natural cover,
forage, adequate passage conditions, and floodplain connectivity. Spawning and rearing PCEs
are degraded by high water temperature caused by the loss of access to historic spawning areas in
the upper watersheds which maintained cool and clean water throughout the summer. The
rearing PCE is degraded by floodplain habitat being disconnected from the mainstem of larger
rivers throughout the Sacramento River watershed, by reducing effective foraging. The migration
PCE is degraded by lack of natural cover along the migration corridors. Juvenile migration is
obstructed by water diversions along Sacramento River and by two large state and federal water-
export facilities in the Sacramento-San Joaquin Delta. Contaminants from agriculture and urban
areas have degraded rearing and migration PCEs while they have lost their functions necessary to
serve their intended role to conserve the species. Water quality impairments in the designated
critical habitat of this ESU include fertilizers, insecticides, fungicides, herbicides, surfactants,
heavy metals, petroleum products, animal and human sewage, sediment in the form of turbidity,
and other anthropogenic pollutants. Pollutants enter the surface waters and riverine sediments as
contaminated stormwater runoff, aerial drift and deposition, and by point source discharges. The
current condition of PCEs for this ESU indicates they are not currently functioning or are
degraded; these conditions are likely to maintain low population abundances across the ESU.
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4.2.2.3 Lower Columbia River Chinook salmon

Species description and distribution

This Chinook salmon ESU includes all naturally spawned populations of Chinook salmon from
the Columbia River and its tributaries from its mouth at the Pacific Ocean upstream to a
transitional point between Washington and Oregon, east of the Hood River and the White
Salmon River, and includes the Willamette River to Willamette Falls, Oregon, exclusive of
spring-run Chinook salmon in the Clackamas River. Twenty artificial propagation programs are
included in the ESU (70 FR 37160; 76 FR 50448). We used information available in the 2005
West Coast salmon and steelhead status review (Good et al. 2005), “Historical population
structure of Pacific salmonids in the Willamette River and Lower Columbia River Basins”
(Myers et al. 2006), the recovery plan (NMFS 2013a), the 5-year review (NMFS 2011a), listing
documents (64 FR 14308; 70 FR 37160), and previously issued biological opinions (notably
NMFS 2012a) to summarize the status of the species.

Life history

Lower Columbia River Chinook salmon have three life history types: early fall run, ocean-type
(“tule” salmon); late fall run, stream-type (“bright” salmon); and spring-run, stream-type.
Presently, the fall-runs are the predominant life history types, though spring-run Lower
Columbia River Chinook salmon were numerous historically.

Both fall-runs of Lower Columbia River Chinook salmon enter fresh water between August
through October to spawn in large river mainstems; however, the bright salmon has a delayed
entry to spawning grounds and resides in the river for a longer time between river entry and
spawning. Tule salmon spawn from late September to November, with peak spawning activity in
mid-October and brights spawn from November to January, with peak spawning in mid-
November. Most tule salmon remain at sea from 1 to 5 years (more commonly three to five
years) and return to spawn at two to six years old. Brights return to freshwater predominately as
three- and four-year-olds.

Spring-run Chinook salmon enter freshwater in March through June to spawn in upstream
tributaries in August and September. The spring-run Chinook salmon migrates to the sea as
yearlings, typically in spring, though some may over-winter in the mainstem Columbia River
before out-migrating (Lower Columbia Fish Recovery Board [LCFRB] 2010). The natural
timing of Lower Columbia River spring-run Chinook salmon emigration is obscured by hatchery
releases. Most remain at sea from one to five years (more commonly two to four years) and
return to spawn at three to six years old (LCFRB 2010).

Population dynamics

It is estimated that 31 independent Chinook salmon populations (22 fall- and late fall-runs and 9
spring- runs) are estimated to have existed historically in the Lower Columbia River. Of those 31
populations, it is estimated that 8-10 historic populations have been extirpated, most of them
spring-run populations. Historically, the number of spring-run Chinook salmon returning to the
Lower Columbia River may have almost equaled that of fall-run Chinook salmon. However,
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most of spring-run Lower Columbia River (LCR) Chinook salmon populations are now
extirpated and total returns are substantially lower for the fall-run component in recent years.

Historical records of Chinook salmon abundance are sparse. However, cannery records suggest a
peak run of 4.6 million fish (43 million Ibs) in 1883 (Lichatowich 1999). Recent trend indicators
for most populations are negative. Most populations for which data are available have a long-
term trend of less than one 1; indicating the population is not replacing itself and is in decline
(Bennet 2005). Only the late-fall run population in Lewis River has an abundance and population
trend that may be considered viable. The Sandy River is the only stream system supporting a
natural production of spring-run Chinook salmon of any amount; however, the population is at
risk from low abundance and negative to low population growth rates (McElhany 2007).

Status

NMEFS listed Lower Columbia River Chinook salmon as threatened on March 24, 1999 (64 FR
14308) and reaffirmed their threatened status on June 28, 2005 (70 FR 37160). This ESU was
listed due to the combined effect of dams that prevent them from reaching spawning habitat,
logging, agricultural activities, urbanization, threats to genetic diversity from hatchery salmon,
and overexploitation. Though the basin wide spatial structure has remained intact, the loss of
about 35 percent of historic habitat has affected distribution within several Columbia River
subbasins. The ESU is at risk from low abundances in all but one population, combined with
most populations having a negative or stagnant long-term population growth. Though fish from
conservation hatcheries do help to sustain several LCR Chinook salmon runs in the short-term, it
is unlikely to result in sustainable wild populations in the long-term. Further, the genetic
diversity of all populations (except the late fall-run) has been eroded by large hatchery
influences. Having only one population that may be viable puts the ESU at considerable risk
from environmental stochasticity and random catastrophic events. The near-loss of the spring-run
life history type limits the ESU’s ability to maintain its fitness in the face of environmental
change. Based on these factors, this ESU would likely have a moderate (late fall-run salmon in
Lewis River) to low (all other populations) resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for LCR Chinook salmon on September 2, 2005 (70 FR
52630). It includes all Columbia River estuarine areas and river reaches proceeding upstream to
the confluence with the Hood Rivers as well as specific stream reaches some tributary subbasins.
PCEs include freshwater spawning sites, freshwater rearing sites, freshwater migration corridors,
nearshore marine habitat and estuarine areas. The physical or biological features that characterize
these sites include water quality and quantity, natural cover, forage, adequate passage conditions,
and floodplain connectivity. Timber harvest, agriculture, and urbanization have degraded
spawning and rearing PCEs by reducing floodplain connectivity and water quality, and by
removing natural cover in several rivers. Hydropower development projects have reduced timing
and magnitude of water flows, by altering the water quantity needed to form and maintain
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physical habitat conditions and support juvenile growth and mobility. Adult and juvenile
migration PCEs are affected by several dams along the migration route.

4.2.2.4 Upper Columbia River Spring-run Chinook salmon

Species description and distribution

The Upper Columbia River spring-run Chinook salmon ESU includes all naturally spawned
populations of Chinook salmon in all river reaches accessible to Chinook salmon in Columbia
River tributaries upstream of Rock Island Dam and downstream of Chief Joseph Dam in
Washington, excluding the Okanogan River. Six artificial propagation programs are part of this
ESU. We used information available in status reviews (Good et al. 2005; NMFS 2011n), listing
documents (63 FR 11482; 64 FR 14308; 70 FR 37160), the recovery plan (Upper Columbia
Salmon Recovery Board 2007), and previously issued biological opinions (notably NMFS
2012a) to summarize the status of the species.

Life history

Upper Columbia River spring-run salmon are a stream-type salmon. Salmon in this ESU return
to the upper Columbia tributaries from April through July, with the run peaking in mid-May.
Spawning occurs in the late summer, peaking in mid- to late August. Juvenile spring-run
Chinook salmon spend a year in fresh water before emigrating to salt water in the spring of their
second year. Most returning adults are four- and five-year-old fish that have spent two and three
years at sea, respectively.

Population dynamics

The ESU historically consisted of four populations; of these, one is now extinct. Spawning
escapements have declined within all extant populations (in Wenatchee, Entiat, and Methow
rivers) since 1958. In the most recent 5-year geometric mean (1997 to 2001), spawning
escapement for naturally produced fish was 273 for the Wenatchee population, 65 for the Entiat
population, and 282 for the Methow population, only 8% to 15% of the minimum abundance
thresholds. Escapement did increase substantially in 2000 and 2001 in all three river systems.
Based on 1980 to 2004 returns, the average annual growth rate for this ESU is estimated at 0.93
(meaning the population is not replacing itself; Fisher and Hinrichsen 2006). If population
growth rates were to continue at 1980 to 2004 levels, Upper Columbia River spring-run Chinook
salmon populations are projected to have high probabilities of decline within 50 years.

Status

NMFS listed UCR Spring-run Chinook salmon as endangered on March 24, 1999

(64 FR 14308), and reaffirmed their endangered status on June 28, 2005 (70 FR 37160). The
ESU was listed due to the combined effect of dams that prevent them from reaching spawning
habitat; habitat degradation from irrigation diversions, hydroelectric development, livestock
grazing, and urbanization; and reduced genetic diversity from artificial propagation efforts. The
Interior Columbia Basin Technical Review Team (ICBTRT) characterizes the spatial structure
risk to UCR Spring-run Chinook populations as “low” or “moderate” and the diversity risk as
“high” (Interior Columbia Technical Review Team 2008a; 2008b; 2008c). The high risk is a
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result of reduced genetic diversity from homogenization of populations that occurred under the
Grand Coulee Fish Maintenance Project in 1939-1943. Abundance data showed an increase in
spawner returns in 2000 and 2001, though this increase was not sustained in subsequent years.
Population viability analyses for this species (using the Dennis Model) suggest that these
Chinook salmon face a significant risk of extinction: a 75 to 100% probability of extinction
within 100 years (given return rates for 1980 to present). Based on these factors, this ESU would
likely have a low resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for Upper Columbia River spring-run Chinook salmon on
September 2, 2005 (70 FR 52630). The designation includes all Columbia River estuaries and
river reaches upstream to Chief Joseph Dam and several tributary subbasins. PCEs include
freshwater spawning sites, freshwater rearing sites, freshwater migration corridors, nearshore
marine habitat and estuarine areas. The physical or biological features that characterize these
sites include water quality and quantity, natural cover, forage, adequate passage conditions, and
floodplain connectivity. Spawning and rearing PCEs are degraded in tributary systems by
urbanization, grazing, irrigation, and diversion. These activities have resulted in excess erosion
of fine sediment and silt that smother spawning gravel and reduction in flow necessary for
successful incubation, formation of physical rearing conditions, and juvenile mobility. Moreover
siltation further affects critical habitat by reducing water quality through contaminated
agricultural runoff, and removing natural cover. Adult and juvenile migration PCEs are heavily
degraded by Columbia River Federal dam projects and some mid-Columbia River Public Utility
District dam projects also obstruct the migration corridor.

4.2.2.5 Puget Sound Chinook salmon

Species description and distribution

The Puget Sound Chinook salmon ESU includes all naturally spawned populations of Chinook
salmon from rivers and streams flowing into Puget Sound from the North Fork Nooksack River
to the Elwha River on the Olympic Peninsula in Washington. Thirty-six hatchery populations
were included as part of the ESU and five were considered essential for recovery and listed
(spring-run salmon from Kendall Creek, North Fork Stillaguamish River, White River, and
Dungeness River, and fall-run salmon from the Elwha River). OnJune 26, 2013, NMFS
proposed to change the number of artificial propagation considered to be part of the ESU to 27
(78 FR 38270). We used information available in the 2005 West Coast salmon and steelhead
status review (Good et al. 2005), “Independent populations of Chinook salmon in Puget Sound”
(Ruckelshaus et al. 2006), listing documents (63 FR 11482; 64 FR 14308; 70 FR 37160), and
previously issued biological opinions (notably NMFS 2012a) to summarize the status of the
Species.

Life history
Chinook salmon in this area Puget Sound populations include both early-returning (August) and
late-returning (mid-September to October) Chinook salmon spawners (1991). However, within
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these generalized life histories, significant variation occurs in residence time in freshwater and
estuarine environments. For example, Hayman et al. (1996) described three juvenile Chinook
salmon life histories with varying residency times in the Skagit River system in northern Puget
Sound. return to freshwater habitats as three- to four-year-olds.

Population dynamics

generally have an “ocean-type” life history. Puget Sound populations include both early-
returning (August) and late-returning (mid-September to October) Chinook salmon spawners
(1991). However, within these generalized life histories, significant variation occurs in residence
time in freshwater and estuarine environments. For example, Hayman et al. (1996) described
three juvenile Chinook salmon life histories with varying residency times in the Skagit River
system in northern Puget Sound. Puget Sound Chinook salmon return to freshwater habitats as
three- to four-year-olds.

Status

NMFS listed Puget Sound Chinook salmon as threatened in 1999 (64 FR 14308) and reaffirmed
its status as threatened on June 28, 2005 (70 FR 37160). The ESU was listed due to habitat loss
and degradation from the combined effects of damming, forest practices, agricultural practices,
and urbanization; reduced genetic diversity from artificial propagation efforts; and overharvest.
The spatial structure of the ESU is compromised by extinct and weak populations being
disproportionably distributed to the mid- to southern Puget Sound and the Strait of Juan de Fuca.
A large portion (at least 11) of the extant runs is sustained, in part, through artificial propagation.
Of the populations with greater than 1,000 natural spawners, only two have a low fraction of
hatchery fish. This places the ESU at risk from random catastrophic events, chronic stressors,
and long-term environmental change. Life history diversity has been significantly reduced by the
disproportionate loss of the early fall-run life history. Based on these factors, this ESU would
likely have a low resilience to additional perturbations.

Critical habitat

NMEFS designated critical habitat for Puget Sound Chinook salmon on September 2, 2005 (70 FR
52630). Specific geographic area include portions of the Nooksack River, Skagit River, Sauk
River, Stillaguamish River, Skykomish River, Snoqualmie River, Lake Washington, Green
River, Puyallup River, White River, Nisqually River, Hamma Hamma River and other Hood
Canal watersheds, the Dungeness/Elwha Watersheds, and nearshore marine areas of the Strait of
Georgia, Puget Sound, Hood Canal and the Strait of Juan de Fuca. PCEs include freshwater
spawning sites, freshwater rearing sites, freshwater migration corridors, nearshore marine

habitat, and estuarine areas. The physical or biological features that characterize these sites
include water quality and quantity, natural cover, forage, adequate passage conditions, and
floodplain connectivity. Forestry practices have heavily impacted migration, spawning, and
rearing PCEs in the upper watersheds of most rivers systems within critical habitat designated for
the Puget Sound Chinook salmon. Degraded PCEs include reduced conditions of substrate
supporting spawning, incubation and larval development caused by siltation of gravel;, and
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degraded rearing habitat by removal of cover and reduction in channel complexity. Urbanization
and agriculture in the lower alluvial valleys of mid- to southern Puget Sound and the Strait of
Juan de Fuca have reduced channel function and connectivity, reduced available floodplain
habitat, and affected water quality. Thus, these areas have degraded spawning, rearing, and
migration PCEs. Hydroelectric development and flood control also obstruct Puget Sound
Chinook salmon migration in several basins. The most functional PCEs are found in northwest
Puget Sound: the Skagit River basin, parts of the Stillaguamish River basin, and the Snohomish
River basin where federal land overlap with critical habitat designated for the Puget Sound
Chinook salmon. However, estuary PCEs are degraded in these areas by reduction in the water
quality from contaminants, altered salinity conditions, lack of natural cover, and modification
and lack of access to tidal marshes and their channels.

4.2.2.6 Sacramento River Winter-Run Chinook salmon

Species description and distribution

The Sacramento River winter-run Chinook salmon ESU includes all naturally spawned
populations of winter-run Chinook salmon entering and using the Sacramento River system in
the Central Valley, California. The ESU now consists of a single spawning population. Two
hatchery populations were included as part of the ESU, however on June 26, 2013, NMFS
proposed that one artificial propagation program be removed from the ESU, as the program has
been terminated (78 FR 38270). We used information available in the 2005 West Coast salmon
and steelhead status review (Good et al. 2005), listing documents (54 FR 32085, 55 FR 10260,
69 FR 33102, 70 FR 37160), the draft recovery plan (NMFS 2009a), the 5-year status review
(NMFS 2011b), and previously issued biological opinions (notably NMFS 2012a) to summarize
the status of the species.

Life history

The winter-run Chinook salmon have characteristics of both stream- and ocean-type life
histories. Adults enter freshwater in winter or early spring but delay spawning until late spring
(May to June). Fry emerge from the gravel in late June to early July and continue through
October (Fisher 1994). Young winter-run Chinook salmon start migrating to sea as early as mid-
July with a peak movement over the Red Bluff Diversion Dam in September. Some offspring
move downstream as fry while other rear in the upper Sacramento River and move down as
smolt. Normally fry have passed the Red BIluff Diversion Dam by October while smolts may
pass over the dam until March. Juvenile winter-runs occur in the Delta primarily from November
through early May. Winter-run juveniles remain in the Delta until they 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). Returning adults can be between two to six years old, but the majority return as
three-year olds.

Population dynamics
Construction of Shasta Dams in the 1940s eliminated access to historic spawning habitat for
winter-run Chinook salmon. As a result the ESU has been reduced to a single spawning
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population that is dependent on the availability of suitably cool water from Shasta Reservoir
during periods of spawning, incubation and rearing. Winter-runs may have been as large as
200,000 fish based upon commercial fishery records from the 1870s (Fisher 1994). During the
first three years of operation of the counting facility at the Red Bluff Diversion Dam (1967 to
1969), an average of 86,500 winter-run Chinook salmon were counted (CDFG 2008). Critically
low levels were reached during the drought of 1987 to 1992 with a low point of 191 fish counted.
The three-year average run size for the period of 1989 to 1991 was 388 fish. The population
grew rapidly from the early 1990s to mid-2005; mean run size increased from 1,363 adults
before 2000 to 8,470 adults between 2000 and 2006 (USFWS 2007). Abundance has declined in
subsequent years (4,461 adults estimated for 2007 and a preliminary estimate between 2,600 to
2,950 adults for 2008 [USFWS 2008]) and the 10-year trend in abundance is negative.

Status

The Snake River (SR) winter-run Chinook salmon ESU was first listed as threatened on August
4, 1989 under an emergency rule (54 FR 32085). On January 4, 1994, NMFS reclassified the
ESU as an endangered species because of several factors, including: (1) the continued decline
and increased variability of run sizes since its listing as a threatened species in 1989; (2) the
expected weak returns in coming years as the result of two small year classes (1991 and 1993);
and (3) continuing threats to the species (59 FR 440). On June 14, 2004, NMFS proposed to
reclassify the ESU as threatened (69 FR 33102), but its status as endangered was upheld in the
final listing determination on June 28, 2005 (70 FR 37160). Good et al. (2005) found the SR
winter-run Chinook salmon ESU was in danger of extinction. The major concerns of the
Biological Review Team (BRT) were there was only one extant population, and it was spawning
outside its historical range in artificially-maintained habitat that is vulnerable to drought and
other catastrophes. Also, the ESU was expected to have lost some genetic diversity through
bottleneck effects in the late 1980s and early 1990s, and hatchery releases may also have affected
population genetics. Abundance data showed an increase in spawner returns from 1990s to mid-
2005, though this increase was not sustained in subsequent years. The population growth rate for
this ESU is negative, indicating the population has been declining and is not self-sustaining.
Based on these factors, this ESU would likely have a low resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for this species on June 16, 1993 (58 FR 33212). The
designation includes: the Sacramento River from Keswick Dam, Shasta County (river mile 302)
to Chipps Island (river mile 0) at the westward margin of the Sacramento-San Joaquin Delta, and
other specified estuarine waters. PCEs include specific water temperature, minimum instream
flow, and water quality standards. In addition, biological features vital for the ESU include
unimpeded adult upstream migration routes, spawning habitat, egg incubation and fry emergence
areas, rearing areas for juveniles, and unimpeded downstream migration routes for juveniles. As
there is overlap in designated critical habitat for both the Sacramento River Winter-run Chinook
salmon and the spring-run Chinook salmon, the conditions of PCEs for both ESUs are similar.
Spawning and rearing PCEs are degraded by high water temperature caused by the loss of access
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to historic spawning areas in the upper watersheds where water maintain lower temperatures.
The rearing PCE is further degraded by floodplain habitat disconnected from the mainstems of
larger rivers throughout the Sacramento River watershed. The migration PCE is also degraded by
the lack of natural cover along the migration corridors. Rearing and migration PCEs are further
affected by pollutants entering the surface waters and river sediments as contaminated
stormwater runoff, aerial drift and deposition, and by point source discharges. Juvenile migration
is obstructed by water diversions along Sacramento River and by two large state and federal
water-export facilities in the Sacramento-San Joaquin Delta. The current condition of PCEs for
the Sacramento River Winter-run Chinook salmon indicates that they are not currently
functioning or are degraded. Their conditions are likely to maintain low population abundances
across the ESU.

4.2.2.7 Snake River Fall-Run Chinook salmon

Species description

The SR Fall-run Chinook salmon ESU includes all naturally spawned populations of fall-run
Chinook salmon in the mainstem Snake River below Hells Canyon Dam; and in the Tucannon
River, Grande Ronde River, Imnaha River, Salmon River, and Clearwater River subbasins. Four
artificial propagation programs are included in the ESU. We used information available in the
2005 West Coast salmon and steelhead status review (Good et al. 2005), listing documents (57
FR 14653, 70 FR 37160), the 5-year status review (NMFS 2011c), and previously issued
biological opinions (notably NMFS 2012a) to summarize the status of the species.

Life history

Before dam construction, fall Chinook salmon were primarily ocean-type; however, today both
an ocean-type and reservoir-type occur (Connor et al. 2005). Adult ocean-type salmon in the
ESU enter the Columbia River in July and August and spawn from October to November.
Juveniles emerge from the gravels in March and April of the following year, moving
downstream from natal spawning and early rearing areas from June through early autumn.
Reservoir-type juveniles overwinter in pools created by dams before migrating to sea; this
response is likely because of early development in cooler temperatures, which prevents rapid
growth. Phenotypic characteristics have shifted in apparent response to environmental changes
from hydroelectric dams (Connor et al. 2005).

Population dynamics

The SR Fall-run Chinook salmon ESU consists of one extant population that is confined to a
small fraction (15 percent) of its historic range. Two populations have been extirpated. Estimated
annual returns for the period 1938 to 1949 were at 72,000 fish. By the 1950s, numbers had
declined to an annual average of 29,000 fish (Bjornn and Horner 1980). Numbers of SR Fall-run
Chinook salmon continued to decline during the 1960s and 1970s as approximately 80% of their
historic habitat were eliminated or severely degraded by constructing the Hells Canyon complex
(1958 to 1967) and the lower Snake River dams (1961 to 1975). Natural-origin spawners of the
ESU for 2001 (2,652 adults) exceeded 1,000 fish for the first time since counts began at the
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Lower Granite Dam in 1975. The recent five-year mean abundance of 871 naturally produced
spawners during the 2011 status review generated concern that despite recent improvements, the
abundance level is low for an entire ESU. However, during the years from 1975 to 2000, the
ESU fluctuated between 500 to 1,000 natural spawners, which suggests a higher degree of
stability in growth rate at low population levels than is seen in other salmonid populations.
Further, numbers of natural-origin salmon in the ESU have increased over the last few years,
with estimates at Lower Granite Dam of 2,652 fish in 2001, 2,095 fish in 2002, and 3,895 fish in
2003.

Status

NMFS listed Snake River fall-run Chinook salmon as endangered in 1992 (57 FR 14653), but
reclassified their status as threatened on June 28, 2005 (70 FR 37160). The ESU was listed
because of habitat loss and degradation from the combined effects of damming; forest,
agricultural, mining and wastewater management practices; and overharvest. Both long- and
short-term trends in natural returns are positive. Productivity is likely sustained largely by a
system of small artificial rearing facilities in the lower Snake River Basin. Depending upon the
assumptions made regarding the reproductive contribution of hatchery fish, long- and short-term
trends in productivity are at or above replacement. Low abundances in the 1990s combined with
many hatchery derived spawners likely have reduced genetic diversity from historic levels;
however, the salmon in this ESU remain genetically distinct from similar fish in other basins.
Because the ESU’s single population spawning activities are limited to a relatively short reach of
the free flowing mainstem Snake River, it is at considerable risk from environmental variability
and random events. The population remains at a moderate risk of becoming extinct (probability
between 5 and 25 percent in 100 years). Based on these factors, this ESU would likely have a
moderate resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for Snake River fall-run Chinook salmon on December 28,
1993 (58 FR 68543). This critical habitat encompasses the waters, waterway bottoms, and
adjacent riparian zones of specified lakes and river reaches in the Columbia River that are or
were accessible to listed Snake River salmon (except reaches above impassable natural falls, and
Dworshak and Hells Canyon dams. Specific PCEs were not designated in the critical habitat final
rule; instead four “essential habitat” categories were described: 1) spawning and juvenile rearing
areas, 2) juvenile migration corridors, 3) areas for growth and development to adulthood, and 4)
adult migration corridors. The “essential features” that characterize these sites include substrate
and spawning gravel; water quality, quantity, temperature, velocity; cowver or shelter; food;
riparian vegetation; space; and safe passage conditions. Hydropower operations and flow
management practices have impacted spawning and rearing habitat and migration corridors
throughout the ESU’s range. The major degraded essential habitat and features include: safe
passage for juvenile migration; rearing habitat water quality; and spawning areas with gravel,
water quality, cover or shelter, riparian vegetation, and space to support egg incubation and
larval growth and development. Water quality impairments in the designated critical habitat are
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common within the range of this ESU. Pollutants such as petroleum products, pesticides,
fertilizers, and sediment in the form of turbidity enter the surface waters and river sediments
from the headwaters of the Snake, Salmon, and Clearwater Rivers to the Columbia River estuary.
These pollutants combine and travel with contaminated stormwater runoff, aerial drift and
deposition, and by point source discharges.

4.2.2.8 Snake River Spring/Summer-Run Chinook salmon

Species description

The SR Spring/Summer-run Chinook ESU includes all naturally spawned populations of
spring/summer-run Chinook salmon in the mainstem Snake River and the Tucannon River,
Grande Ronde River, Imnaha River, and Salmon River subbasins. Fifteen artificial propagation
programs are included in the ESU, however on June 26, 2013, NMFS proposed the number of
artificial propagation programs included in the ESU be changed to 11 (78 FR 38270). We used
information available in status reviews (Matthews and Waples 1991; Good et al. 2005), Interior
Columbia Basin Technical Recovery Team reports (ICBTRT 2003), listing documents (57 FR
14653, 70 FR 37160), the 5-year status review (NMFS 2011c), and previously issued biological
opinions (notably NMFS 2012a) to summarize the status of the species.

Life history

Snake River spring/summer-run Chinook salmon have a stream-type life history. Spring-run
salmon of this ESU pass Bonneville Dam beginning in early March to mid-June and spawn from
mid- to late August. Summer-run salmon return to the Columbia River from June through
August and spawn approximately one month later than spring-run salmon. Summer-run salmon
spawn lower in the Snake River drainages than spring-run fish; however, an overlap of summer-
run and spring-run spawning areas does occur. In both run types eggs incubate over the winter,
and hatch in late winter and early spring of the following year. Juvenile fish mature in freshwater
for one year before they migrate to the ocean in the spring of their second year of life. Depending
on the tributary and the specific habitat conditions, juveniles may migrate extensively from natal
reaches into alternative summer-rearing or overwintering areas. Salmon of this ESU return from
the ocean to spawn primarily as four and five year-old fish, after two to three years in the ocean.

Population dynamics

The Interior Columbia Basin Technical Recovery Team has identified 32 populations in five
major population groups (Upper Salmon River, South Fork Salmon River, Middle Fork Salmon
River, Grande Ronde/lmnaha, Lower Snake Mainstem Tributaries) for this species. Historic
populations above Hells Canyon Dam are considered extinct. The status review reports that total
annual salmon production of this ESU may have exceeded 1.5 million adults in the late 1800s.
Total (natural plus hatchery origin) returns fell to roughly 100,000 spawners by the late 1960s
(Fulton 1968). Abundance of summer run Chinook salmon have increased since low returns in
the mid-1990s (lowest run size was 692 fish in 1995). The 1997 to 2008 geometric mean total
return for the summer run component at Lower Granite Dam was slightly more than 8,700 fish,
compared to the geometric mean of 3,076 fish for the years 1987 to 1996 (Data from the
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Columbia Basin Fisheries Agencies and Tribes http//www.fpc.org/). However, over 80 percent
of the 2001 return and over 60 percent of the 2002 return originated from hatcheries.

Status

NMFS listed Snake River spring/summer-run Chinook salmon as threatened on April 22, 1992
(57 FR 14653), and reaffirmed their status on June 28, 2005 (70 FR 37160). The ESU was listed
due to habitat loss and degradation from the combined effects of damming; forest, agricultural,
mining, and wastewater management practices; overharvest; and artificial propagation. There is
no obvious long-term positive trend, though recent trends are approaching 1, indicating the
population is nearly replacing itself. Risks to individual populations within the ESU may be
greater than the extinction risk for the entire ESU due to low levels of annual abundance of
individual populations. Multiple spawning sites are accessible and natural spawning and rearing
are well distributed within the ESU. However, many spawning aggregates have also been
extirpated, which has increased the spatial separation of some populations. The South Fork and
Middle Fork Salmon Rivers currently support most natural production in the drainage. There is
no evidence of wide-scale genetic introgression by hatchery populations. The high variability in
life history traits indicates sufficient genetic variability within the ESU to maintain distinct
subpopulations adapted to local environments. Based on these factors, this ESU would likely
have a moderate resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for Snake River spring/summer-run Chinook salmon on
December 28, 1993 (58 FR 68543). This critical habitat encompasses the waters, waterway
bottoms, and adjacent riparian zones of specified lakes and river reaches in the Columbia River
that are or were accessible to listed Snake River salmon (except reaches above impassable
natural falls, and Dworshak and Hells Canyon dams). Specific PCEs were not designated in the
critical habitat final rule; instead four “essential habitat” categories were described: 1) spawning
and juvenile rearing areas, 2) juvenile migration corridors, 3) areas for growth and development
to adulthood, and 4) adult migration corridors. The *“essential features” that characterize these
sites include substrate and spawning gravel, water quality, quantity, temperature, velocity; cover
or shelter; food; riparian vegetation; space; and safe passage conditions. Hydropower operations
and flow management practices have impacted spawning and rearing habitat and migration
corridors in some regions. The ICBTRT reports the Panther Creek population was extirpated
because of legacy and modern mining-related pollutants that created a chemical barrier to fish
passage. Water quality impairments are common in the range of the critical habitat designated
for this ESU. Pollutants such as petroleum products, pesticides, fertilizers, and sediment in the
form of turbidity enter the surface waters and river bottom substrate from the headwaters of the
Snake, Salmon, and Clearwater Rivers to the Columbia River estuary as contaminated
stormwater runoff, aerial drift and deposition, and by point source discharges.
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4.2.2.9 Upper Willamette River Chinook salmon

Species description

The Upper Willamette River Chinook salmon ESU includes all naturally spawned populations of
spring-run Chinook salmon in the Clackamas River and in the Willamette River, and its
tributaries, above Willamette Falls, Oregon. Seven artificial propagation programs are included
in the ESU, however on June 26, 2013, NMFS proposed to change the number of artificial
propagation programs included in the ESU to six (78 FR 38270). We used information available
in status reviews (Good et al. 2005; NMFS 2011d), the recovery plan (Oregon Department of
Fish and Wildlife and NMFS 2011), “Historical population structure of Pacific salmonids in the
Willamette River and Lower Columbia River Basins” (Myers et al. 2006), listing documents (64
FR 14308, 70 FR 37160), and previously issued biological opinions (notably NMFS 2012a) to
summarize the status of the species.

Life history

Upper Willamette River Chinook salmon are a spring-run, stream-type salmon. Adults appear in
the lower Willamette River in February, but most of the run ascends Willamette Falls in April
and May, with a peak in mid- to late May. Present-day salmon ascend the Willamette Falls by a
fish ladder. Migrating spring Chinook salmon over Willamette Falls extends into July and
August and overlaps with the beginning of the introduced fall-run of Chinook salmon. The adults
hold in deep pools over summer and spawn between August to October, with a peak in
September. Fry emerge from December to March and juvenile migration varies among three
distinct emigration “runs”: fry migration in late winter and early spring; sub-yearling (0 yr +)
migration in fall to early winter; and yearlings (1 yr +) migrating in late winter to spring. Sub-
yearlings and yearlings rear in the mainstem Willamette River where they also use floodplain
wetlands in the lower Willamette River during the winter-spring floodplain inundation period.
Fall-run Chinook salmon spawn in the Upper Willamette but are not considered part of the ESU
because they are not native. Salmon of this ESU return from the ocean to spawn primarily as four
and five year-old fish, after two to three years in the ocean.

Population dynamics

Historically, this ESU included sizable numbers of spawning salmon in the Santiam River, the
middle fork of the Willamette River, and the McKenzie River, as well as smaller numbers in the
Molalla River, Calapooia River, and Albiqua Creek. Most natural spring-run Chinook salmon
populations of this ESU are likely extirpated or nearly so; the spring-run in the McKenzie River
is the only known remaining naturally reproducing population in this ESU. The total abundance
of adult spring-run Chinook salmon (hatchery-origin + natural-origin fish) passing Willamette
Falls has remained fairly steady over the past 50 years (ranging from approximately 20,000 to
70,000 fish). However, the current abundance is an order of magnitude below the peak
abundance levels observed in the 1920s (approximately 300,000 adults). Total number of fish
increased during the period from 1996 to 2004 when it peaked at more than 96,000 adult spring-
run Chinook salmon passing Willamette Falls. Since then, the run has steadily decreased with
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only about 14,000 fish counted in 2008, the lowest number since 1960. ESU abundance
increased again to about 25,000 adult spring-run Chinook salmon in 2009. Runs consist of a
high, but uncertain, fraction of hatchery-produced fish.

Status

NMFS listed Upper Willamette River Chinook salmon as threatened on March 24, 1999 (64 FR
14308) and reaffirmed their status on June 28, 2005 (70 FR 37160). The ESU was listed due to
habitat loss and degradation from the combined effects of damming; agricultural practices;
urbanization; overharvest; and artificial propagation. The McKenzie River population is the only
remaining self-sustaining naturally reproducing independent population. The other natural-origin
populations in this ESU have low current abundances, and long- and short-term population
trends are negative. The spatial distribution of the species has been reduced by the loss of 30 to
40 percent of the total historic habitat. This loss has restricted spawning to a few areas below
dams. Access of fall-run Chinook salmon to the upper Willamette River and the mixing of
hatchery stocks within the ESU have threatened the genetic integrity and diversity of the species.
Much of the genetic diversity that existed between populations has been homogenized. Based on
these factors, this ESU would likely have a low resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for this species on September 2, 2005 (70 FR 52630).
Designated critical habitat includes all Columbia River estuarine areas and river reaches
proceeding upstream to the confluence with the Willamette River as well as specific stream
reaches in some sub-basins. PCEs include freshwater spawning and rearing sites, freshwater
migration corridors. The physical or biological features that characterize these sites include water
quality and quantity, natural cover, forage, adequate passage conditions, and floodplain
connectivity. The migration PCE is degraded by dams altering migration timing and water
management altering the water quantity necessary for mobility and survival. Migration, rearing,
and estuary PCEs are also degraded by loss of riparian vegetation and in-stream cover. Pollutants
such as petroleum products, fertilizers, pesticides, and fine sediment enter the stream through
runoff, point source discharge, drift during application, and non-point discharge where
agricultural and urban development occurs. Degraded water quality in the lower Willamette
River where important floodplain rearing habitat is present affects the ability of this habitat to
sustain its role to conserve the species. The current condition of PCEs identified in this critical
habitat indicates that migration and rearing PCEs are not currently functioning or are degraded
and impact their ability to serve their intended role for species conservation.

4.2.3 Chum salmon

We discuss the distribution, life history, population dynamics, status, and critical habitats of the
two species (here we use the word “species” to apply to distinct population segments, DPSs, and
evolutionary significant units, ESUs) separately; however, because listed chum salmon species
are indistinguishable in the wild and comprise the same biological species, we begin this section
describing characteristics common across ESUs. We used information available in status reviews
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(Johnson et al. 1997; Good et al. 2005), various listing documents, and biological opinions
(notably NMFS 2012a) to summarize the status of the species.

Species description and distribution

Because their range extends farther along the shores of the Arctic Ocean than other Pacific
salmonid, chum salmon have the widest natural geographic and spawning distribution of the
Pacific salmonids. Chum salmon have been documented to spawn from Korea and the Japanese
island of Honshu, east around the rim of the North Pacific Ocean to Monterey Bay, California.

Historically, chum salmon were distributed throughout the coastal regions of western Canada
and the U.S. Presently, major spawning populations occur as far south as Tillamook Bay on the
northern Oregon coast.

Life history

In general, North American chum salmon migrate north along the coast in a narrow coastal band
that broadens in southeastern Alaska. Chum salmon usually spawn in the lower reaches of rivers
during summer and fall. Redds are dug in the mainstem or in side channels of rivers from just
above tidal influence to nearly 100 km from the sea. The time to hatching and emergence from
the gravel redds are influenced by dissolved oxygen (DO), gravel size, salinity, nutritional
conditions, behavior of alevins in the gravel, and incubation temperature (Bakkala 1970; Salo
1991; Schroder 1977). Chum salmon juveniles use shallow, low flow habitats for rearing that
include inundated mudflats, tidal wetlands and their channels, and sloughs. The duration of
estuarine residence for chum salmon juveniles are known for only a few estuaries. Observed
residence time ranged from 4 to 32 days, with about 24 days as the most common.

Immature salmon distribute themselves widely over the North Pacific Ocean and maturing adults
return to the home streams at various ages, usually at two to five years old, and sometimes up to
seven years (Bigler, 1985). This ocean-type migratory behavior contrasts with the stream-type
behavior of some other species in the genus Oncorhynchus (e.g., steelhead, coho, and most types
of Chinook and sockeye salmon). Stream-type salmonids usually migrate to sea ata larger size,
after months or years of freshwater rearing. Thus, survival and growth for juvenile chum salmon
depend less on freshwater conditions than on favorable estuarine conditions. Another behavioral
difference between chum salmon and other salmonid species is that chum salmon form schools.
Presumably, this behavior reduces predation (Pitcher 1986) especially if fish movements are
coordinated to swamp predators (Miller and Brannon 1982). All chum salmon are semelparous
(i.e., they die after spawning) and exhibit obligatory anadromy (i.e., there are no recorded
landlocked or naturalized freshwater populations; they must spend portions of their lives in both
salt and freshwater habitats).

Chum salmon feed on various prey organisms depending upon life stage and size. In freshwater
Chum salmon feed primarily on small invertebrates; in saltwater, their diet consists of copepods,
tunicates, mollusks, and fish.
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Status

On June 28, 2005, as part of the final listing determinations for 16 ESUs of West Coast salmon,
NMFS amended and streamlined the 4(d) protective regulations for threatened salmon and
steelhead (70 FR 37160) as described in the Protective Regulations for Threatened Salmonid
Species section of this document. Under this change, the section 4(d) protections apply to natural
and hatchery fish with an intact adipose fin, but not to listed hatchery fish that have had their
adipose fin removed before release into the wild.

Critical habitat

Avreas designated as critical habitat are important for the species’ overall conservation by
protecting quality growth, reproduction, and feeding. At designation, primary constituent
elements (PCEs) are identified and include sites necessary to support one or more chum salmon
life stages. For both ESUs discussed below, PCEs include freshwater spawning, rearing, and
migration areas; estuarine and nearshore marine areas free of obstructions; and offshore marine
areas with good water quality. The physical or biological features that characterize these sites
include water quality and quantity, natural cover, forage, adequate passage conditions, and
floodplain connectivity. The critical habitat designation identified for each ESU contains
additional details on the areas included as part of the designation, and the areas that were
excluded from designation.

4.2.3.1 Columbia River Chum Salmon

Species description and distribution

The Columbia River chum salmon ESU includes all naturally spawned populations of chum
salmon in the Columbia River and its tributaries in Washington and Oregon. Three artificial
propagation programs are part of the ESU. We used information available in status reviews
(Good et al. 2005; Ford 2011; NMFS 2011a), listing documents (63 FR 11774, 64 FR 14508, 70
FR 37160), recovery plans (LCFRB 2010; Oregon Department of Fish and Wildlife 2010; NMFS
2013a), “Historical population structure of Pacific salmonids in the Willamette River and Lower
Columbia River Basins” (Myers et al. 2006), and previously issued biological opinions (notably
NMFS 2012a) to summarize the status of the species.

Life history

Salmon of this ESU return to the Columbia River from mid-October to November and spawning
occurs from early November to late December. Adults spawn in the lower reaches of rivers,
digging redds along the edges of the mainstem and in tributaries or side channels. Some
spawning sites are located in areas where geothermally-warmed groundwater or mainstem flow
upwells through the gravel. Chum salmon fry emigrate to estuaries from March through May
shortly after emergence. Like ocean-type Chinook salmon, juvenile chum salmon rear in
estuaries for weeks to months before beginning their long-distance oceanic migration, primarily
from February to June. The period of estuarine residence is a critical life history phase and plays
a major role in determining the size of the subsequent adult run back to freshwater. Chum
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salmon remain in the North Pacific and Bering Sea for 2 to 6 years, with most adults returning to
the Columbia River as 4-year-olds.

Population dynamics

Historically, the ESU was composed of 17 populations in Oregon and Washington between the
mouth of the Columbia River and the Cascade crest. Of these populations, 15 of them (six in
Oregon and nine in Washington) are so depleted that either their baseline probability of
persistence is low or they are extirpated or nearly so. An extensive 2000 survey in Oregon
streams supports that chum salmon are extirpated from the Oregon portion of this ESU. Over the
last century, Columbia River chum salmon returns have collapsed from hundreds of thousands to
just a few thousand a year. Only two populations (Grays River and the Lower Gorge) with any
significant spawning remain today, both in Washington. The estimated size of the Lower Gorge
population is at 400-500 individuals, down from a historical level of greater than 8,900. A
significant increase in spawner abundance occurred in 2001 and 2002 to around 10,000 adults.
However, spawner surveys indicate the abundance again decreased to low levels during 2003
through 2008 though the spawner surveys may underestimate abundance since the proportion of
tributary and mainstem spawning differ between years and the surveys do not include spawners
in the Columbia River mainstem. In the 1980s, estimates of the Grays River population ranged
from 331 to 812 individuals. However, the population increased in 2002 to as many as 10,000
individuals. Based on data for number of spawners by river mile, this increase continued through
2003 and 2004. However, fish abundance fell again to less than 5,000 fish during the years 2005
through 2008.

Status

NMFS listed Columbia River chum salmon as threatened on March 25, 1999 (64 FR 14508) and
reaffirmed their status on June 28, 2005 (71 FR 37160). The ESU was listed due to habitat loss
and degradation from the combined effects of water withdrawal, conveyance, storage, and flood
control; logging and agriculture; mining; urbanization; and overharvest. Much of the historical
spatial structure has been lost on both the population and the ESU levels by extirpation (or near-
extirpation) of many local stocks and the widespread loss of estuary habitats. Estimates of
abundance and trends are available only for the Grays River and Lower Gorge populations, both
of which have long- and short-term productivity trends at or below replacement. Limited
distribution also increases risk to the ESU from local disturbances. Although hatchery production
of chum salmon has been limited and hatchery effects on diversity are thought to have been
fairly small, diversity has been reduced at the ESU level because of presumed extirpations and
the low abundance in the remaining populations (fewer than 100 spawners by year for most
populations). Based on these factors, this ESU would likely have a low resilience to additional
perturbations.

Critical habitat
NMFS originally designated critical habitat for Columbia River chum salmon on February 16,
2000 (65 FR 7764); critical habitat was redesignated on September 2, 2005 (70 FR 52630).
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Designated critical habitat includes areas in the following subbasins: Middle Columbia/Hood,
Lower Columbia/Sandy, Lewis, Lower Columbia/Clatskanie, Lower Cowlitz, and Lower
Columbia subbasin and river corridor. PCEs for this ESU and physical or biological features that
characterize them are described in Section 3.0.4. Limited information exists on the quality of
essential habitat characteristics for this ESU. However, it is apparent that the migration PCE has
been significantly impacted by dams obstructing adult migration and access to historic spawning
locations. Water quality and cover for estuary and rearing PCEs have decreased in quality to the
extent the PCEs are not likely to maintain their intended function to conserve the species.

4.2.3.2 Hood Canal Summer-Run chum salmon

Species description and distribution

The Hood Canal summer-run chum salmon ESU includes all naturally spawned populations in
Hood Canal and its tributaries as well as populations in Olympic Peninsula rivers between Hood
Canal and Dungeness Bay, Washington. Eight artificial propagation programs are included in the
ESU, however on June 26, 2013, NMFS proposed to change the number of artificial propagation
programs included in the ESU to four (78 FR 38270). We used information available in status
reviews (Good et al. 2005; NMFS 2011e), listing documents (63 FR 11774, 64 FR 14508, 70 FR
37160), and previously issued biological opinions (notably NMFS 2012a) to summarize the
status of the species.

Life history

Salmon of this ESU enter natal rivers from late August until October (Washington Department of
Fisheries and Wildlife and Western Washington Treaty Indian Tribes 1993) and spawning occurs
from mid-September through mid-October. Adults spawn in low gradient, lower mainstem
reaches of natal streams, typically in center channel areas due to the low flows encountered in
the late summer and early fall and fry emerge between January and May. After hatching, fry
move rapidly downstream to subestuarine habitats where they rear for an average of 23 days
before entering the ocean. Summer-run chum salmon have a longer incubation time than fall-run
chum salmon in the same streams. Consequently, offspring of summer-run chum salmon have
lower average weight and less lipid content than offspring of fall-run chum salmon. Thus, prey
availability during their early life history is important for fry survival. Most adult salmon of this
ESU return from the ocean to spawn as three- and four-year old fish.

Population dynamics

Historically, this ESU consisted of two independent populations (the Strait of Juan de Fuca and
Hood Canal populations) that, together, contained an estimated 16 stocks (Sands et al. 2007). Of
the 16 historic stocks, seven are considered extirpated, primarily from the eastern side of Hood
Canal. Of the extant Strait of Juan de Fuca stocks, three spawn in rivers and streams entering the
eastern Strait of Juan de Fuca and Admiralty Inlet. The Hood Canal population consists of six
extant stocks within the Hood Canal watershed. HC Summer-run chum salmon are part of an
extensive rebuilding program developed and implemented in 1992 by state and tribal co-
managers. The largest supplemental program occurs at the Big Quilcene River fish hatchery.
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Reintroduction programs occur in Big Beef (Hood Canal population) and Chimacum (Strait of
Juan de Fuca population) creeks. Adult returns for some of the HC summer-run chum salmon
stocks showed modest improvements in 2000, with upward trends continuing in 2001 and 2002.
The recent five-year mean abundance is variable among stocks, ranging from one fish to nearly
4,500 fish. Productivity in the last 5-year period (2005-2009) has been low, especially compared
to the high productivity observed during the 5-10 previous years (1994-2004).

Status

NMFS listed Hood Canal summer-run chum salmon as threatened on March 25, 1999 (64 FR
14508), and reaffirmed their status on June 28, 2005 (70 FR 37160). The ESU was listed due to
habitat loss and degradation from the combined effects of water withdrawal, conveyance,
storage, and flood control; logging and agriculture; mining; urbanization; overharvest; and
artificial propagation. Much of the historical spatial structure and connectivity has been lost on
both the population and the ESU levels by extirpation of many local stocks and the widespread
loss of estuary and lower floodplain habitats. Long-term trends in productivity are above
replacement only for the Quilcene and Union River stocks; however, most stocks remain
depressed. The overall trend in spawning abundance is stable (meaning adults are replacing
themselves) for the Hood Canal population (all natural spawners and natural-origin only
spawners) and for the Strait of Juan de Fuca population (all natural spawners). Only the Strait of
Juan de Fuca population’s natural-origin only spawners shows a significant positive trend.
Estimates of the fraction of naturally spawning hatchery fish exceed 60 percent for some stocks,
which indicates that reintroduction programs are supplementing the numbers of total fish
spawning naturally in streams. There is also concern the Quilcene hatchery stock has high rates
of straying, and may represent a risk to historical population structure and diversity. Based on
these factors, this ESU would likely have a low resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for Hood Canal summer-run chum salmon on September 2,
2005 (70 FR 52630). Designated critical habitat includes the Skokomish River, Hood Canal
subbasin, which includes the Hamma Hamma and Dosewallips rivers and others, the Puget
Sound subbasin, Dungeness/Elwha subbasin, and nearshore marine areas of Hood Canal and the
Strait of Juan de Fuca. This includes a narrow nearshore zone within several Navy security and
restricted zones and approximately eight miles of habitat that was unoccupied at the designation
(including Finch, Anderson and Chimacum creeks), but has been reseeded. PCEs for this ESU
and physical or biological features that characterize them are described in Section 3.0.4. The
spawning PCE is degraded by excessive fine sediment in the gravel and the rearing PCE is
degraded by loss of access to sloughs in the estuary and nearshore areas and excessive predation.
Low flow in several rivers also adversely affects most PCEs. In estuarine areas, both migration
and rearing PCEs of juveniles are impaired by loss of functional floodplain areas necessary for
growth and development of juvenile chum salmon. These degraded conditions likely maintain
low population abundances across the ESU.
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4.2.4 Coho salmon

We discuss the distribution, life history, population dynamics, status, and critical habitats of the
four species (here we use the word “species” to apply to distinct population segments, DPSs, and
evolutionary significant units, ESUs) separately; however, because listed coho salmon species
are indistinguishable in the wild and comprise the same biological species, we begin this section
describing characteristics common across ESUs. We used information available in status reviews
(notably Good et al. 2005), various listing documents, and biological opinions (notably NMFS
2012a) to summarize the status of the species.

Species description and distribution

The species was historically distributed throughout the North Pacific Ocean from central
California to Point Hope, Alaska, through the Aleutian Islands, and from the Anadyr River,
Russia, south to Hokkaido, Japan.

Life history

Coho salmon exhibit a stream-type life history. Most coho salmon enter rivers between
September and February. In many systems, coho salmon wait to enter until fall rainstorms have
provided the river with sufficiently strong flows and depth. Coho salmon spawn from November
to January, and occasionally into February and March. Some spawning occurs in third-order
streams, but most spawning activity occurs in fourth- and fifth-order streams with gradients of
3% or less. After fry emerge in spring, they disperse upstream and downstream to establish and
defend territories with weak water currents such as backwaters and shallow areas near stream
banks. Juveniles rear in these areas during the spring and summer. In early fall juveniles move to
river margins, backwater, and pools. During winter juveniles typically reduce feeding activity
and growth rates slow down or stop. By March of their second spring, juveniles feed heavily on
insects and crustaceans and grow rapidly before smoltification and outmigration (Olegario 2006).
Coho salmon smolts usually spend a short time (one to three days) in the estuary with little
feeding (Thorpe 1994; Miller and Sadro 2003). After entering the ocean, immature coho salmon
initially remain in nearshore waters close to the parent stream. North American coho salmon will
migrate north along the coast in a narrow coastal band that broadens in southeastern Alaska.
During this migration, juvenile coho salmon occur in both coastal and offshore waters.

Along the Oregon/California coast, coho salmon primarily return to rivers to spawn as three-year
olds, having spent approximately 18 months rearing in freshwater and 18 months in salt water. In
some streams, a smaller proportion of males may return as two-year olds. The presence of two-
year old males can allow for substantial genetic exchange between brood years. The rather fixed
three-year life cycle exhibited by female coho salmon limits demographic interactions between
brood years. This makes coho salmon more vulnerable to environmental perturbations than other
salmonids that exhibit overlapping generations, i.e., the loss of a coho salmon brood year in a
stream is less likely than for other Pacific salmon to be reestablished by females from other
brood years. All coho salmon are semelparous and anadromous.
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Coho salmon feed on various prey organisms depending upon life stage and size. While at sea,
coho salmon eat fish including herring, sand lance, sticklebacks, sardines, shrimp and surf smelt.
While in estuaries and in freshwater coho salmon are significant predators of Chinook, pink, and
chum salmon, as well as aquatic and terrestrial insects. Smaller fish, such as fry, eat chironomids,
plecoptera and other larval insects, and typically use visual cues to find their prey.

Status

On June 28, 2005, as part of the final listing determinations for 16 ESUs of West Coast salmon,
NMFS amended and streamlined the 4(d) protective regulations for threatened salmon and
steelhead (70 FR 37160) as described in the Protective Regulations for Threatened Salmonid
Species section of this document. Under this change, the section 4(d) protections apply to natural
and hatchery fish with an intact adipose fin, but not to listed hatchery fish that have had their
adipose fin removed before release into the wild.

4.2.4.1 Central California coast coho salmon

Species description and distribution

The central California coast coho salmon ESU includes all naturally spawned populations of
coho salmon from Punta Gorda in northern California south to and including the San Lorenzo
River in central California, as well as populations in tributaries to San Francisco Bay, excluding
the Sacramento-San Joaquin River system. The ESU also includes four artificial propagation
programs. We used information available in status reviews (Weitkamp et al. 1995; Good et al.
2005; NMFS 2011f; Spence and Williams 2011), “An analysis of historical population structure
for evolutionarily significant units of Chinook salmon, coho salmon, and steelhead in the North-
central California coast Recovery Domain” (Bjorkstedt et al. 2005), listing documents (60 FR
38011; 61 FR 56138; 70 FR 37160), and previously issued biological opinions (notably NMFS
2012a) to summarize the status of the species.

Life history

Both run and spawn timing of coho salmon in this region are late (both peaking in January)
northern populations, with little time spent in freshwater between river entry and spawning.
Spawning runs coincide with the brief peaks of river flow during the fall and winter. Most
juveniles of this ESU undergo smoltification and start their seaward migration one year after
emergence from the redd. Juveniles spending two winters in freshwater have, however, been
observed in at least one coastal stream within the range of the ESU. Smolt outmigration peaks in
April and May (Shapovalov and Taft 1954). In general, coho salmon within California exhibit a
three-year life cycle. However, two-year old males commonly occur in some streams.

Population dynamics

The ESU consisted historically of 11 functionally independent populations and a larger number
of dependent populations. One of the two historically independent populations in the Santa Cruz
mountains (i.e., south of the Golden Gate Bridge) is extirpated. Coho salmon are considered
effectively extirpated from the San Francisco Bay. The Russian River population, once the
largest and most dominant source population in the ESU, is now at high risk of extinction
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because of low abundance and failed productivity. The Lost Coast to Navarro Point to the north
contains most coho salmon remaining in the ESU.

Limited information exists on abundance of coho salmon for this ESU. About 200,000 to
500,000 coho salmon were produced statewide in the 1940s. This escapement declined to about
99,000 by the 1960s with approximately 56,000 (56 percent) originating from streams within
this ESU. The estimated number of coho salmon produced within the ESU in the late 1980s had
further declined to 6,160 (46 percent of the estimated statewide production). Additionally,
information on the abundance and productivity trends for the naturally spawning component of
this ESU is limited. There are no long-term time series of spawner abundance for individual river
systems. Returns increased in 2001 in streams within the northern portion of the ESU; however,
returns in 2006/07 and 2007/08 were low (McFarlane et al. 2008) and about 500 fish returned in
2010 across the entire range. Hatchery raised smolt have been released infrequently but
occasionally in large numbers in rivers throughout the ESU. Releases have included transfer of
stocks within California and between California and other Pacific states as well as smolt raised
from eggs collected from native stocks.

Status

NMEFS listed the central California coast coho salmon ESU as threatened on October 31, 1996
(61 FR 56138) and later reclassified their status as endangered on June 28, 2005 (70 FR 37160).
The ESU was listed due to habitat loss and degradation from the combined effects of logging,
agricultural, and mining activities; urbanization; stream channelization; damming; wetland loss;
overharvest; artificial propagation; and prolonged drought and poor ocean conditions. ESU
spatial structure has been substantially modified due to lack of viable source populations and loss
of dependent populations. Limited information exists on abundance for central California coast
coho salmon; therefore, the best data available are presence-absence surveys used as a proxy for
abundance changes. As of the 1996 listing, coho salmon occurred in 47 percent of streams (62)
and were considered extirpated from 53 percent (71) of streams that historically harbored coho
salmon within the ESU (Brown et al. 1994). Later reviews have concluded the number of
occupied streams relative to historic has not changed and may have declined. Additionally, the
low rates of return from 2006 to 2010 suggest that all three year classes are faring poorly across
the species’ range. Though hatchery salmon have been released, genetic studies show little
homogenization of populations (i.e., transfer of stocks between basins) has had little effect on the
geographic genetic structure of the ESU (SCWA 2002). Salmon in this ESU likely have
considerable diversity in local adaptations given the ESU spans a large latitudinal diversity in
geology and ecoregions, and include both coastal and inland river basins. Based on these factors,
this ESU would likely have a low resilience to additional perturbations.

Critical habitat

NMFS designated critical habitat for central California coast coho salmon on May 5, 1999 (64
FR 24049). Designated critical habitat includes accessible reaches of all rivers (including
estuarine areas and tributaries) between Punta Gorda and the San Lorenzo River (inclusive) in

49



BLM vegetation treatments using three new herbicide active ingredients in 17 western states PCTS FPR-2015-9121

California. Critical habitat for this species also includes two streams entering San Francisco Bay:
Arroyo Corte Madera Del Presidio and Corte Madera Creek. Specific PCEs were not designated
in the critical habitat final rule; instead five “essential habitat” categories were described: 1)
juvenile summer and winter rearing areas; 2) juvenile migration corridors; 3) areas for growth
and development to adulthood; 4) adult migration corridors; and 5) spawning areas. The
“essential features” that characterize these sites include adequate 1) substrate; 2) water quality;
3) water quantity; 4) water temperature; 5) water velocity; 6) cover or shelter; 7) food; 8) riparian
vegetation; 9) space; and 10) safe passage conditions. NMFS (2008a) evaluated the condition of
each habitat feature at its current condition relative to its role and function in conserving the
species. Assessing the habitat showed a distinct trend of increasing degradation in quality and
quantity of all essential features as the habitat progresses south through the species range, with
the area from the Lost Coast to the Navarro Point supporting the most favorable habitats and the
Santa Cruz Mountains supporting the least. However, all populations are degraded regarding
spawning and incubation substrate, and juvenile rearing habitat. Elevated water temperatures
occur in many streams across the entire ESU.

4.2.4.2 Lower Columbia River coho salmon

Species description and distribution

The lower Columbia River coho salmon ESU includes all naturally spawned populations of coho
salmon in the Columbia River and its tributaries in Oregon and Washington, from the mouth of
the Columbia up to and including the Big White Salmon and Hood Rivers, Washington; and the
Willamette River to Willamette Falls, Oregon. This ESU includes 25 artificial propagation
programs, however on June 26, 2013, NMFS proposed the number of artificial propagation
programs included in the ESU be changed to 23 (78 FR 38270). We used information available
in status reviews (Johnson etal. 1991; Good et al. 2005; Ford 2011; NMFS 2011a), recovery
plans (LCFRB 2010; Oregon Department of