UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Northwest Region

7600 Sand Point Way N.E., Bldg. 1

Seattle, WA 98115

Refr to NMFS No.:
2008/00148 August 14, 2012

Dennis McLerran

Regional Administrator

U.S. Environmental Protection Agency, Region 10
1200 Sixth Avenue, Suite 900

Seattle, Washington 98101-3140

Re:  Jeopardy and Adverse Modification of Critical Habitat Biological Opinion for the
Environmental Protection Agency’s Proposed Approval of Certain Oregon
Administrative Rules Related to Revised Water Quality Criteria for Toxic Pollutants

Dear Mr. 1\7./Lerran; m W\y‘\

Enclosed is a biological opinion (opinion) prepared by the National Marine Fisheries Service
(NMFS) pursuant to section 7(a)(2) of the Endangered Species Act (ESA) on the Environmental
Protection Agency’s proposed approval of certain Oregon administrative rules related to revised
water quality criteria for toxic pollutants.

In this opinion, NMFS concludes that the proposed action is likely to jeopardize the continued
existence of LCR Chinook salmon (Oncorhynchus tshawytscha), UWR Chinook salmon, UCR
spring-run Chinook salmon, SR spring/summer-run Chinook salmon, SR fall-run Chinook
salmon, CR chum salmon (O. keta), LCR coho salmon (O. kisutch), SONCC coho salmon, OC
coho salmon, SR sockeye salmon (O. nerka), LCR steelhead (O. mykiss), UWR steelhead, MCR
steelhead, UCR steelhead, SRB steelhead, green sturgeon (Acipenser medirostris), eulachon
(Thaleichthys pacificus), and Southern Resident killer whales (Orcinus orca).

NMES also concludes that the proposed action will result in the destruction or adverse
modification of designated critical habitats for LCR Chinook salmon, UWR Chinook salmon,
UCR spring-run Chinook salmon, SR spring/summer-run Chinook salmon, SR fall-run Chinook
salmon, CR chum salmon, SONCC coho salmon, and OC coho salmon, SR sockeye salmon,
LCR steelhead, UWR steelhead, MCR steelhead, UCR steelhead, SRB steelhead, green sturgeon,
and eulachon.
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NMES concludes that the proposed action is not likely to adversely affect the following species:
Steller sea lion (Eumetopias jubatus), blue whale (Balaenoptera musculus), fin whale,
(Balaenoptera physalus), Sei whale (Balaenoptera borealis), sperm whale (Physeter
macrocephalus), humpback whale (Megaptera novaeangliae), North Pacific right whale
(Eubalaena glacialis), loggerhead turtle (Caretta caretta), green sea turtle (Chelonia mydas),
leatherback turtle, (Dermochelys coriacea), and Olive Ridley turtle (Lepidochelys olivacea); or
designated critical habitats for Steller sea lion, North Pacific right whale, green sea turtle, or
leatherback turtle.

Section 7(b)(3)(A) of the ESA requires that, if jeopardy or destruction or adverse modification of
critical habitat is found, NMFS must provide a Reasonable and Prudent Alternative (RPA),
which is an alternative action that the Federal agency could take which would not violate section
7(a)(2). NMFS has developed an RPA, which, if implemented, will change the action such that
NMFS would conclude no jeopardy or destruction or adverse modification of critical habitat.

This opinion assesses effects to listed species that occur in the State of Oregon pursuant to the
ESA. It does not address EPA’s obligation under the Magnuson-Stevens Fishery Conservation
and Management Act to consult on effects to essential fish habitat (EFH) for Federally-managed
species. Please contact the Oregon State Habitat Office regarding the EFH consultation process.

If you have questions regarding this consultation, please contact Robert Anderson, Fishery
Biologist, NMFS Northwest Region, at 503.231.2226.

Sincerely,

Vit el

William W. Stelle, Jr.
Regional Administrator

¢t Paul Henson, USFWS
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Is Action Likely Is Action Is Action Likely
. . to Adversely Likely to to Destroy or
ESA-Listed Species Status Affect Species Jeopardize Adversely
or Critical Species? Modify Critical
Habitat? Habitat?

Lower Columbia River Chinook Threatened Yes Yes Yes
salmon (Oncorhynchus tshawytscha)
Upper Willamette River Chinook Yes Yes Yes

Threatened
salmon (Oncorhynchus tshawytscha)
Upper Columbia River spring-run Yes Yes Yes
Chinook salmon (Oncorhynchus Endangered
tshawytscha)
Snake River spring/summer run Yes Yes Yes
Chinook salmon (Oncorhynchus Threatened
tshawytscha)
Snake River fall-run Chinook salmon Threatened Yes Yes Yes
(Oncorhynchus tshawytscha)
Columbia River chum salmon Threatened Yes Yes Yes
(Oncorhynchus keta)
Lower Columbia River coho salmon Threatened Yes Yes Yes
(Oncorhynchus kisutch)
Southern Oregon/Northern California Threatened Yes Yes Yes
Coasts coho salmon (Oncorhynchus
kisutch)
Oregon Coast coho salmon Threatened Yes Yes Yes
(Oncorhynchus kisutch)
Snake River sockeye salmon Endangered | Yes Yes Yes
(Oncorhynchus nerka)
Lower Columbia River steelhead Threatened Yes Yes Yes
(Oncorhynchus mykiss)
Upper Willamette River steelhead Threatened Yes Yes Yes
(Oncorhynchus mykiss)
Middle Columbia River steelhead Threatened Yes Yes Yes
(Oncorhynchus mykiss)




(Lepidochelvs olivacea)

Is Action Likely Is Action Is Action Likely
. . to Adversel Likely to to Destroy or
ESA-Listed5 pecies Status Affect Speci(yes Jeopa:dize Adverse};y
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Habitat? Habitat?
Upper Columbia River steelhead Threatened Yes Yes Yes
(Oncorhynchus mykiss)
Snake River Basin steelhead Threatened Yes Yes Yes
(Oncorhynchus mykiss)
Green sturgeon Southern DPS Threatened Yes Yes Yes
(Acipenser medirostris)
Eulachon (Thaleichthys pacificus) Threatened Yes Yes Yes
Southern Resident killer whale Endangered | No Yes No
(Orcinus orca)
Steller sea lion Threatened No No No
(Eumetopias jubatus)
Blue whale Endangered | No No N/A
(Balaenoptera musculus)
Fin whale Endangered | No No N/A
(Balaenoptera physalus)
Sei whale Endangered | No No N/A
(Balaenoptera borealis)
Sperm whale Endangered | No No N/A
(Physeter macrocephalus)
Humpback whale Endangered | No No N/A
(Megaptera novaeangliae)
North Pacific Right whale (Eubalaena | Endangered | No No No
glacialis)
Loggerhead turtle Threatened No No N/A
(Caretta caretta)
Green sea turtle Threatened No No No
(Chelonia mydas)
Leatherback turtle Endangered | No No No
(Dermochelys coriacea)
Olive Ridley turtle Threatened No No N/A
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1. INTRODUCTION

This Introduction section provides information relevant to the other sections of this document
and is incorporated by reference.

1.1 Background

The biological opinion (opinion) and incidental take statement portions of this document were
prepared by the National Marine Fisheries Service (NMFS) in accordance with section 7(b) of
the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531, et seq.), and
implementing regulations at 50 CFR 402.

The opinion is in compliance with section 515 of the Treasury and General Government
Appropriations Act of 2001 (Public Law 106-5444) (“Data Quality Act”) and underwent pre-
dissemination review.

1.2 Consultation History

On June 9, 2004, and September 15, 2004, NMFS, the U.S. Fish and Wildlife Service (FWS),
and the U.S. Environmental Protection Agency (EPA) met to develop a work plan for the
consultation on EPA’s proposed approval of the 2004 Oregon revisions to state water quality
standards for toxic pollutants.

Between September 2005 and February 2007, NMFS, EPA, and FWS participated in a series of
technical and policy workgroup meetings, conference calls, and e-mail exchanges, and discussed
and reviewed EPA’s draft methodology for conducting biological evaluations (BE) of EPA’s
aquatic life criteria methods manual (Methods Manual, EPA 2005). Key events covered over this
period are summarized below.

On August 9, 2005, EPA provided NMFS with a copy of the methods manual.

On October 3, 2005, EPA provided NMFS with a preliminary analysis for saltwater zinc
and saltwater cadmium to review.

On November 9, 2005, November 10, 2005, and November 17, 2005, NMFS provided
EPA several issue papers detailing technical issues with the methods manual and the
preliminary analyses for saltwater zinc and saltwater cadmium.

On April 7, 2006, Northwest Environmental Advocates (NWEA) sent EPA a 60-day
notice of intent to sue for violations of the Clean Water Act (CWA).

On August 21, 2006, EPA provided NMFS with a draft BE on the effects of its proposed
approval of 39 freshwater and 16 saltwater criteria for toxics to review.

On November 2, 2006, NMFS provided EPA with detailed comments on the draft
BE for toxics. In our letter, we identified several fundamental problems with the



application of the methods manual and the draft BE. Subject areas that needed substantial
revision or a new approach are summarized below by category.

. Median lethal concentration (LCsp) toxicity data interpretation and application

. No observable effect concentration (NOEC) toxicity data interpretation and
application

o Exclusion of published toxicity data in the BE analysis

o Acute adjustment factor

. Sublethal effects analysis

. Chemical mixture analysis

. Scale of effect determinations—effects of the action as a whole versus effects

based on individual criterion

On December 20, 2006, NMFS, FWS and EPA met to discuss issues with the draft
BE and the methods manual.

On February 2, 2007, NMFS, FWS, and EPA developed a draft issues paper as a means
to resolve outstanding issues with the BE.

On February 6, 2007, NMFS, FWS, and EPA met to discuss a path forward for resolving
outstanding issues with the BE.

On January 16, 2008, EPA submitted a BE with a letter requesting formal consultation on
its proposed approval of the Oregon revisions to state water quality standards for toxic
pollutants.

On April 4, 2008, NMFS submitted a data request via letter to EPA.
On May 23, 2008, EPA and NWEA settled their lawsuit via consent decree.
October 3, 2008, EPA provided the last of the data requests to NMFS.

On May 26, 2009, NWEA sent NMFS a 60-day notice of intent to sue for failing to
timely complete ESA section 7 consultation.

On August 23, 2010, NMFS and NWEA settled their lawsuit via a stipulated order of
dismissal.

Between January 2012 through May 2012, NMFS and EPA participated in a series of
meetings to discuss the findings in the draft opinion and develop the reasonable and

prudent alternative, including meeting with EPA region 10 staff on April 19, 2012, to
discuss the reasonable and prudent alternatives and reasonable and prudent measures.

On February 24, 2012, NMFS provided EPA with a preliminary draft opinion.



On March 8, 2012, NMFS meet with representatives of the Columbia River Inter-Tribal
Fish Commission for a technical-level meeting on the consultation.

On March 20, 2012, NMFS meet with representatives of the Yakama Nation for a
technical-level meeting on the consultation.

On March 28, 2012, NMFS sent EPA a letter regarding the court-ordered deadline and
key dates for interagency coordination to finalizing the opinion.

On April 11, 2012, NMFS received a letter from EPA recognizing the court-ordered
deadline and key dates for interagency coordination to finalizing the opinion.

On May 7, 2012, NMFS received a letter from EPA with comments on the February 24,
2012, draft opinion.

On May 7, 2012, NMFS provided EPA with a final draft opinion.

Between May 17, 2012, and August 1, 2012, NMFS and EPA exchanged information on
the development of the reasonable and prudent alternative (RPA).

On August 9, 2012, EPA sent NMFS a letter withdrawing their request for consultation
on Oregon’s acute and chronic aluminum criteria as “EPA has determined that the BE
submitted to NMFS in January 2008 incorrectly described the proposed federal action
under consultation for aluminum (i.e., CW A § 303(c)(3) approval of Oregon's
submission of aluminum criteria). Specifically, Oregon’s submitted description of the
pollutant refers to aluminum in waters with a pH of 6.5- 9.0, but a footnote in the
criterion itself indicates that the criterion is meant to apply to waters with pH less than
6.6 and hardness less than 12 mg/L (as CaCO3).” Due to the court-ordered deadline of
August 14, 2012, NMFS did not have time to modify its opinion to exclude acute and
chronic aluminum from the document. The NMFS acknowledges EPA’s revision to the
proposed action, however, and notes it does not anticipate EPA will carry out the RPA
for aluminum in light of this change. The NMFS will await a further request from EPA
relating to EPA’s potential future actions regarding Oregon's aluminum criteria.

1.3 Proposed Action

The proposed action is EPA’s, Region 10, proposed approval of portions of Oregon
Administrative Rules (340-041-0033) related to revised water quality criteria for toxic pollutants
for aquatic life (Table 1.1) under section 303(c) of the Clean Water Act (CWA), and 40 CFR
131. The CWA requires all states to adopt water quality standards (WQS) to restore and maintain
the physical, chemical, and biological integrity the Nation’s waters. Section 303(c) of the act
requires states to adopt chemical-specific, numeric criteria for priority toxic pollutants. The
criteria must protect state-designated beneficial uses of water bodies. Development of WQS is
primarily the responsibility of the states, but adoption of the WQS is subject to approval by EPA.
The EPA is proposing to approve or disapprove Oregon’s proposed numeric water quality
criteria for 20 toxic pollutants that include 39 freshwater criteria and 26 saltwater criteria.



Oregon’s proposed aquatic life criteria are listed in Table 1.1. The Oregon criteria are identical to
the national criteria developed by EPA and recommended by EPA to states for adoption. Table
1.2 provides a comparison of the Oregon’s existing numeric criteria with the proposed numeric
criteria for aquatic life subject to this consultation. Table 1.3 lists all the toxic criteria with
numeric criteria (regulated by Oregon) and those without numeric criteria (unregulated). In the
BE, EPA evaluated the proposed criteria as continuous water quality conditions, i.e., EPA
assumed that listed species would be exposed to waters meeting the proposed water quality
criteria listed in Table 1.1. The EPA assumed that the numeric criteria would be met outside the
State’s applicable mixing zone boundaries, i.e., that the criteria represent ambient water quality
conditions.

Proposed aquatic life criteria that are the same or more stringent than previously approved by
EPA may be used prior to EPA approval in national pollution elimination system [NPDES and
stormwater (MS4)] permits issued by the Oregon Department of Environmental Quality (ODEQ)
unless they are (1) formula-based metals, (2) ammonia, (3) were previously total recoverable
criteria, or (4) would discharge into a 303(d)-listed impaired water, and are otherwise not in
effect until approved by EPA. Compounds subject to pre-approval use are lindane, dieldrin,
endosulfan-alpha, endosulfan-beta, and heptachlor epoxide, all legacy compounds, i.e.,
compounds that are either no longer in use or their use is highly restricted within the U.S.

The acute criterion is the Criterion Maximum Concentration (CMC) and is EPA’s acute criterion
recommendation. The CMC is set to one-half of the fifth percentile of the average acute toxicity
values for the various genera tested. The EPA’s technical support document (EPA 1991)
recommends that the one-hour average exposure concentrations should not exceed the CMC
more than once every three years on the average.

The chronic criterion is the Criterion Continuous Concentration (CCC), criterion for indefinite
exposures, and is EPA’s chronic criterion recommendation. The CCC is derived from a set of
chronic toxicity values, which are the geometric mean of the highest no observed effect
concentrations (NOEC) and lowest observed effect concentrations (LOEC) for survival, growth,
or reproduction in tests which range from seven days to several months or more. The EPA’s
technical support document (EPA 1991) recommends that the four-day average exposure
concentrations should not exceed the CCC more frequently than once every three years on the
average.

For ammonia, the numeric criteria are based on the following equations (numeric criteria for
ammonia are calculated based on site-specific pH and temperature):

1)  Acute ammonia criterion, salmonid fishes present:

CMC = 0.275 + 39.0



2)  Acute ammonia criterion, salmonid fishes absent:

CMC= 0411 + 584
1 + 10 7.204 - pH 1 + 10 pH - 7.204

3)  Chronic ammonia criterion, early life stages present:

CCC= 0577 2.487 )
1410 7O PRy 1410 PO MIN (2,85, 1.45° 10) 220D

4)  Chronic ammonia criterion, early life stages not present:

CCC= 0.577 + 2487
l+10 7.688 - pH 1+10 pH - 7.688 *1.45* lo 0.028 (25- (MAX T, 7) )

The freshwater criterion for cadmium, chromium (I11), copper, lead, nickel, silver, and zinc are
expressed as a function of hardness (CaCO3 mg/L) in the water column (refer to Appendix A in
the BE, pages 16-26, for equations and conversion factors).



Table 1.1

micrograms per liter (ug/L) except where noted.
proposed for EPA approval.

Proposed Oregon aquatic life criteria for toxics. All values are expressed as

Shaded cells denote no criteria

Compounds Freshwater Acute Freshwater Chronic Saltwater Saltwater

Criteria (ug/L) Criteria (ug/L) Acute Chronic
Criteria (ug/L) Criteria (ug/L)

Aluminum 750 87

Ammonia* 5.6 mg/L 1.7 mg/L

Arsenic 340 150 69 36

gamma-BHC (Lindane) 0.95

Cadmium 2.0 .25 40 8.8

Chromium (I11) 570 74

Chromium (VI) 16 11 1100 50

Copper 13 9.0 4.8 31

Dieldrin 0.24 0.056

alpha- Endosulfan 0.22 0.056 0.034 0.0087

beta- Endosulfan 0.22 0.056 0.034 0.0087

Endrin 0.086 0.036

Heptachlor epoxide 0.52 0.0038 0.053 0.0036

Lead 65 25 210 8.1

Nickel 470 52 74 8.2

Pentachlorophenol 19 15 7.9

Selenium 190 5.0 290 71

Silver 3.2 0.10 1.9

Tributyltin 46 .063 37 .01

Zinc 120 120 90 81

* See equations 1, 2, 3, and 4.




Table 1.2

Existing and proposed numeric criteria for aquatic life in Oregon.

Existing Proposed Existing Proposed Existing Proposed Existing Proposed
Acute Acute Chronic Chronic Acute Acute Chronic Chronic
Compound Criteria Criteria Criteria Criteria Criteria Criteria Criteria Criteria
FwW FW FwW FW SW SW SW SW
Ar 360 340 190 150 69 69 36 36
Cd 3.9 2 1.1 0.25 43 40 9.3 8.8
cril 1700 50| 210 ~ [
CrVi 16 16 11 11 1100 1100 50 50
Cu 18 13 12 9 2.9 4.8 2.9 3.1
Pb 82 65 3.2 25 140 210 5.6 8.1
Ni 1400 470 160 52 75 74 8.3 8.2
Se 260 190 35 5 410 290 54 71
Ag 4.1 3.2 0.12 0.1 2.3
Zn 120 120 110 120 95
PCP 20 19 13 15
Dieldrin 2.5 0.24 0.0019 0.056
Endrin 0.18 0.086
Ammonia 6 5.6
Lindane

same 7
more strict 30
less strict 9
19

No criteria proposed

Boldtype=Ilegacy compounds




Table 1.3 Regulated and unregulated toxic compounds in the State of Oregon (ODEQ
2003). Compounds considered in this opinion for approval by EPA are shaded.

Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria
Compound (ug/L)
Antimony
Arsenic * 360 190 69 36
Cadmium *** 3.9 1.1 43 9.3
Chromium |11 *** 1700 210
Chromium VI * 16 11 1100 50
Copper *** 18 12 2.9 2.9
Lead *** 82 3.2 241 5.6
Mercury 24 0.012 2.1 0.025
Nickel *** 1400 160 75 8.3
Selenium * 260 35 410 54
Silver ** 41 0.12 2.3
Thallium
Zinc *** 120 110 95 86
Cyanide 22 5.2 1 1
Asbestos
Dioxin (2,3,7,8-TCDD)
Acrolein
Acrylonitrile
Benzene
Bromoform

Carbon Tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroform

Dichlorobromomethane

Dichloroethane 1,2-

Dichloroethylene 1,1-

Dichloropropane 1,2-

Dichloropropene 1,3-

Ethylbenzene

Methyl Bromide

Methylene Chloride

Tetrachloroethane 1,1,2,2-

Tetrachloroethylene

Toluene

Dichloroethylene 1,2-Trans-

Trichloroethane 1,1,2-

Trichloroethylene

Vinyl Chloride

Chlorophenol 2-

Dichlorophenol 2,4-




Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria

Compound (ug/L)

Dimethylphenol 2,4-

Methyl-4,6-Dinitrophenol 2-

Dinitrophenol 2,4-

Pentachlorophenol

20

13

13

7.9

Phenol

Trichlorophenol 2,4,6-

Acenaphthene

Anthracene

Benzidine

BenzoaAnthracene

BenzoaPyrene

BenzobFluoranthene

BenzokFluoranthene

ChloroethylEther, Bis2-

ChloroisopropylEther, Bis2-

EthylhexylPhthalate, Bis2-

Butylbenzyl Phthalate

Chloronaphthalene 2-

Chrysene

Dibenzoa,hAnthracene

Dichlorobenzene 1,2-

Dichlorobenzene 1,3-

Dichlorobenzene 1,4-

Dichlorobenzidine 3,3'-

DiethylPhthalate

Dimethyl Phthalate

Di-n-Butyl Phthalate

Dinitrotoluene 2,4-

Diphenylhydrazine 1,2-

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Idenol,2,3-cdPyrene

Isophorone

Nitrobenzene

Nitrosodimethylamine, N-

Nitrosodi-n-Propylamine, N-

Nitrosodiphenylamine, N-

Pyrene

Trichlorobenzene 1,2,4-

Aldrin

3.0

1.3




Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria
Compound (ug/L)
BHC, alpha-
BHC, beta-
BHC, gamma- (Lindane) 2 0.08 0.16
Chlordane 2.4 0.0043 0.09 0.004
DDT 4,4'- 1.1 0.001 0.13 0.001
DDE 4,4'-
DDD 4,4'-
Dieldrin 25 0.0019 0.71 0.0019
Alpha-Endosulfan
Beta-Endosulfan
Endosulfan Sulfate
Endrin 0.18 0.0023 0.037 0.0023
Endrin Aldehyde
Heptachlor 0.52 0.0038 0.053 0.0036
Heptachlor Epoxide
Polychlorinated biphenyls PCBs: 2 0.014 10 0.03
Toxaphene 0.73 0.0002 0.21 0.0002
Aluminum
Ammonia (mg/L) 6 0.76
Barium
Chloride 860000 230000
Chlorine 19 11 13 7.5
Chlorophenoxy Herbicide 2,4,5,-TP
Chlorophenoxy Herbicide 2,4-D
Chloropyrifos 0.083 0.041 0.011 0.0056
Demeton 0.1 0.1
Ether, Bis Chloromethyl
Guthion 0.01 0.01
Hexachlorocyclo-hexane-Technical
Iron 1000
Malathion 0.1 0.1
Manganese
Methoxychlor 0.03 0.03
Mirex 0.001 0.001
Nitrates
Nitrosamines
Dinitrophenols
Nitrosodibutylamine,N
Nitrosodiethylamine,N
Nitrosopyrrolidine,N
Parathion 0.065 0.013
Pentachlorobenzene
Phosphorus Elemental 0.1
Sulfide-Hydrogen Sulfide 2.0 2.0
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Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria

Compound (ug/L)

Tetrachlorobenzene,1,2,4,5

Tributyltin TBT

Trichlorophenol 2,4,5

*  all criteria expressed as dissolved metal

** all criteria expressed as dissolved metal. FW acute criteria are hardness dependent (concentration shown is
hardness = 100 mg/L CaCO,)

*** all criteria expressed as dissolved metal. FW criteria are hardness dependent (concentration shown is
hardness = 100 mg/L CaCO,)

1.4 Action Area

‘Action area” means all areas to be affected directly or indirectly by the Federal action and not
merely the immediate area involved in the action (50 CFR 402.02). The species occurring within
the action area that are the subject of this consultation are listed in Table 1.4.1 and Table 1.4.2.

References for listing status and dates, ESA section 4(d) take prohibitions, and critical habitat
designations are provided in Table 1.4.1 and Table 1.4.2.
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Table 1.4.1. Federal Register notices for final rules that list threatened and endangered species,
designate critical habitats, or apply protective regulations to listed species
considered in this consultation (anadromous fishes).

Species Listing Status Critical Habitat Protective

Regulations

Chinook salmon (Oncorhynchus tshawytscha)

Lower Columbia River

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Upper Willamette River

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Upper Columbia River spring-run

E 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

ESA section 9 applies

Snake River spring/summer run

T 8/15/11; 76 FR 50448

10/25/99; 64 FR 57399

6/28/05; 70 FR 37160

Snake River fall-run

T 8/15/11; 76 FR 50448

12/28/93; 58 FR 68543

6/28/05; 70 FR 37160

Chum salmon (O. keta)

| Columbia River

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Coho salmon (O. kisutch)

Lower Columbia River

T 8/15/11; 76 FR 50448

Not applicable

6/28/05; 70 FR 37160

Southern Oregon/northern
California coasts

T 8/15/11; 76 FR 50448

5/5/99; 64 FR 24049

6/28/05; 70 FR 37160

Oregon coast

T 2/11/08; 73 FR 7816

2/11/08; 73 FR 7816

2/11/08; 73 FR 7816

Sockeye salmon (O. nerka)

| Snake River

E 8/15/11; 76 FR 50448

12/28/93; 58 FR 68543

ESA section 9 applies

Steelhead (O. mykiss)

Lower Columbia River

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Upper Willamette River

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Middle Columbia River

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Upper Columbia River

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

2/1/06; 71 FR 5178

Snake River basin

T 8/15/11; 76 FR 50448

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Green sturgeon (Acipenser medirostris)

10/9/2009: 74 FR 52300

Southern DPS T 4/7/06; 71 FR 17757 6/2/10; 75 FR 30714

Eulachon (Thaleichthys pacificus)

| Eulachon [ 3/18/10; 75 FR 13012 [ 10/20/11; 76 FR 65324 | Not applicable
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Table 1.4.2.

Federal Register notices for final rules that list threatened and endangered species,

designate critical habitats, or apply protective regulations to listed species

considered in this consultation (marine mammals and turtles).

Species

| Listing Status

| Critical Habitat

| Protective Regulations

Southern Resident killer
whale (Orcinus orca)

E 11/18/05; 70 FR 69903

11/29/06; 71 FR 69034

ESA section 9 applies

Steller sea lion
(Eumetopias jubatus)

T 11/26/90; 55 FR 49204

8/27/93; 58 FR 45269

11/26/90; 55 FR 49204

Blue whale
(Balaenoptera musculus)

E 12/2/70; 35 FR 18319

Not applicable

ESA section 9 applies

Fin whale
(Balaenoptera physalus)

E 12/2/70; 35 FR 18319

Not applicable

ESA section 9 applies

Sei whale
(Balaenoptera borealis)

E 12/2/70; 35 FR 18319

Not applicable

ESA section 9 applies

Sperm whale
(Physeter macrocephalus)

E 12/2/70; 35 FR 18319

Not applicable

ESA section 9 applies

Humpback whale
(Megaptera novaeangliae)

E 12/2/70; 35 FR 18319

Not applicable

ESA section 9 applies

North Pacific right whale
(Eubalaena glacialis)

E 12/2/70; 35 FR 19319

7/6/06; 71 FR 38277

ESA section 9 applies

Loggerhead turtle
(Caretta caretta)

T 7/28/78; 43 FR 32800

Not applicable

7/28/78; 43 FR 32800

Green sea turtle
(Chelonia mydas)

T 7/28/78; 43 FR 32800

9/2/98; 63 FR 46693

7/28/78; 43 FR 32800

Leatherback turtle
(Dermochelys coriacea)

E 12/2/70; 35 FR 18319

1/26/2012; 77 FR 4170

ESA section 9 applies

Olive Ridley turtle
(Lepidochelys olivacea)

T 7/28/78; 43 FR 32800

Not applicable

7/28/78; 43 FR 32800

The fish considered in the opinion occur in the action area and use freshwater and marine
habitats for multiple life history events, including incubation; emergence (residence in gravel);
juvenile rearing, smoltification and migration; and adult migration, holding and spawning.

Marine mammals and sea turtles considered in this opinion occur in the marine portion of the
below stated action area and use freshwater (Steller sea lions only) and marine habitats for
multiple life history events, including foraging, rearing, and migration. Chinook salmon that
originate from Oregon will disperse both north (to the coastal waters of Washington and the west
coast of Vancouver Island), and south off the coast of California (Weitkamp 2010). Therefore,
the action area for Southern Resident killer whales encompasses the whales’ entire coastal range
from California to Vancouver, British Columbia where the marine ranges of Southern Residents
and affected Chinook salmon overlap.
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The action area for this consultation includes the freshwater, estuarine, and ocean areas subject to
the jurisdiction of the State of Oregon, where the criteria apply, as well as areas beyond the
state’s jurisdiction where the regulated pollutants area likely to be transported. The action area
includes the Pacific Ocean, limited to the entire coastal range from California to Vancouver,
British Columbia, where the marine ranges of some of the species subject to this consultation
(Southern Resident killer whales and Chinook salmon) overlap, and to which the particular
compounds under consultation (Table 1.1) are transported beyond these limits by such biotic and
abiotic factors as river runoff, tidal energy, topography, stratigraphy, biota
trapping/assimilation), that may influence chemical transport processes beyond original areas of
dispersion.

Based on the chemical processes (sources, transport, fate, transformation) of compounds listed in
Table 1.1, which are described later in this opinion, the action area, in addition to the Pacific
Ocean area delineated above, includes all inland basins that provide access to the species listed in
Table 1.1 (Figure 1.4.1 and Figure 1.4.2), including the Columbia River, bank-to-bank, from the
mouth to the Washington-Oregon border [river mile (RM) 292]; and the Snake River, from RM
169 to RM 247.5 (Figure 1.4.1 and Figure 1.4.2). The Klamath River originates in southwest
Oregon. However, the Iron Gate dam prevents up-river migration of (southern Oregon/Northern
California coasts) SONCC coho salmon across the Oregon-California border. Iron Gate dam is
located on the Klamath River at river mile 190.2 in California. Based on the fact that no southern
Oregon/Northern California coasts SONCC coho salmon from the Klamath Strata occur in
Oregon, NMFS determined that individuals of populations in the Klamath, Trinity, or central
strata are not at risk of direct exposure to the toxics listed in Table 1.1 in association with this
action.
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Figure 1.4.1. Overview of the of the action area (highlighted subbasins and the Pacific Ocean,
not inclusive of the action area for Southern Resident killer whales).
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Figure 1.4.2. Action area (light shading) for southern resident killer whales. Reprinted from
Wiles (2004).
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2. ENDANGERED SPECIES ACT BIOLOGICAL OPINION AND INCIDENTAL TAKE
STATEMENT

The ESA establishes a national program for conserving threatened and endangered species of
fish, wildlife, plants, and the habitat on which they depend. Section 7(a)(2) of the ESA requires
Federal agencies to consult with the U.S. Fish and Wildlife Service, NMFS, or both, to ensure
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. Section 7(b)(3) requires
that at the conclusion of consultation, the Service provide an opinion stating how the agencies’
actions will affect listed species or their critical habitat. If incidental take is expected, section
7(b)(4) requires the provision of an incidental take statement (ITS) specifying the impact of any
incidental taking, and including reasonable and prudent measures to minimize such impacts.

2.1 Introduction to the Biological Opinion

Section 7(a)(2) of the ESA requires Federal agencies, in consultation with NMFS, 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. The jeopardy analysis
considers both survival and recovery of the species. The adverse modification analysis considers
the impacts to the conservation value of the designated critical habitat.

“To jeopardize the continued existence of a listed species” means to engage in an action that
would be expected, directly or indirectly, to reduce appreciably the likelihood of both the
survival and recovery of a listed species in the wild by reducing the reproduction, numbers, or
distribution of that species (50 CFR 402.02).

This opinion does not rely on the regulatory definition of “destruction or adverse modification”
of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory provisions of the
ESA to complete the following analysis with respect to critical habitat.

2.2 Approach to the Assessment

We will use the following approach to determine whether the proposed action described in
Section 1.4 is likely to jeopardize listed species or destroy or adversely modify critical habitat:

. Identify the rangewide status of the species and critical habitat likely to be adversely
affected by the proposed action. This section describes the current status of each listed
species and its critical habitat relative to the conditions needed for recovery. For listed
salmon and steelhead, NMFS has developed specific guidance for analyzing the status of
the listed species’ component populations in a “viable salmonid populations” paper
(VSP; McElhany et al. 2000). The VSP approach considers the abundance, productivity,
spatial structure, and diversity of each population as part of the overall review of a
species’ status. For listed salmon and steelhead, the VVSP criteria therefore encompass 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 pecies
Act) (November 7, 2005).
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species’ “reproduction, numbers, or distribution” (50 CFR 402.02). In describing the
range-wide status of listed species, we rely on viability assessments and criteria in
technical recovery team documents and recovery plans, where available, that describe
how VSP criteria are applied to specific populations, major population groups, and
species. We determine the rangewide status of critical habitat by examining the condition
of its physical or biological features (also called “primary constituent elements” or PCEs
in some designations) — which were identified when the critical habitat was designated.
Species and critical habitat status are discussed in Section 2.4 of this opinion.

Describe the environmental baseline for the proposed action. The environmental baseline
includes the past and present impacts of Federal, state, or private actions and other human
activities in the action area. It includes the anticipated impacts of proposed Federal
projects that have already undergone formal or early section 7 consultation and the
impacts of state or private actions that are contemporaneous with the consultation in
process. The environmental baseline is discussed in section 2.5 of this opinion.

Analyze the effects of the proposed actions. In this step, NMFS considers how the
proposed action would affect the species’ reproduction, numbers, and distribution or, in
the case of salmon and steelhead, their VSP characteristics.

Analyze the effects of the proposed actions. In this step, NMFS considers how the
proposed action would affect the conservation value of critical habitat for the affected
species.

Describe any cumulative effects. Cumulative effects, as defined in NMFS’ implementing
regulations (50 CFR 402.02), 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. Cumulative effects are considered in
Section 2.6.8 of this opinion.

Integrate and synthesize the above factors to assess the risk that the proposed action
poses to species and critical habitat. In this step, NMFS adds the effects of the action
(section 2.6) to the environmental baseline (section 2.5) and the cumulative effects
(section 2.6.8) to assess whether the action could reasonably be expected to: (1)
appreciably reduce the likelihood of both survival and recovery of the species in the wild
by reducing its numbers, reproduction, or distribution; or (2) reduce the value of
designated or proposed critical habitat for the conservation of the species. These
assessments are made in full consideration of the status of the species and critical habitat
(section 2.4). Integration and synthesis occurs in section 2.7 of this opinion.

Reach jeopardy and adverse modification conclusions. Conclusions regarding jeopardy
and the destruction or adverse modification of critical habitat are presented in section 2.9
of this opinion. These conclusions flow from the logic and rationale presented in the
Integration and Synthesis section (2.7) of this opinion.
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. If necessary, define a reasonable and prudent alternative to the proposed action. If, in
completing the last step in the analysis, NMFS determines that the action under
consultation is likely to jeopardize the continued existence of listed species or destroy or
adversely modify designated critical habitat, NMFS must identify a reasonable and
prudent alternative (RPA) to the action. The RPA must not be likely to jeopardize the
continued existence of ESA-listed species nor destroy or adversely modify their
designated critical habitat, and it must meet other regulatory requirements.

2.3. Species and Critical Habitat not considered further in this Opinion

In this opinion NMFS concludes that the proposed action is not likely to adversely affect
(NLAA) Steller sea lions, humpback whales, blue whales, fin whales, Sei whales, sperm whales,
North Pacific Right whales, loggerhead sea turtles, green sea turtles, leatherback sea turtles, and
Olive Ridley sea turtles. Refer to section 2.14 for NLAA determinations.

2.4 Rangewide Status of the Species and Critical Habitat

The summaries that follow describe the status of the listed species, and their designated critical
habitats, that occur within the action area of this proposed action and are considered in this
opinion. More detailed information on the status and trends of these listed resources, and their
biology and ecology, can be found in the listing regulations and critical habitat designations
published in the Federal Register (Table 1.4.1 and Table 1.4.2, above).

2.4.1 Climate Change

Climate change is likely to play an increasingly important role in determining the abundance of
listed species, and the conservation value of designated critical habitats, in the Pacific Northwest.
These changes will not be spatially homogeneous across the Pacific Northwest. Areas with
elevations high enough to maintain temperatures well below freezing for most of the winter and
early spring would be less affected. Low-lying areas that historically have received scant
precipitation contribute little to total streamflow and are likely to be more affected.

During the last century, average regional air temperatures increased by 1.5°F, and increased up
to 4°F in some areas (USGCRP 2009). Warming is likely to continue during the next century as
average temperatures increase another 3 to 10°F (USGCRP 2009). Overall, about one-third of
the current cold-water fish habitat in the Pacific Northwest is likely to exceed key water
temperature thresholds by the end of this century (USGCRP 2009).

Precipitation trends during the next century are less certain than for temperature but more
precipitation is likely to occur during October through March and less during summer months,
and more of the winter precipitation is likely to fall as rain rather than snow (ISAB 2007,
USGCRP 2009). Where snow occurs, a warmer climate will cause earlier runoff so stream flows
in late spring, summer, and fall will be lower and water temperatures will be warmer (ISAB
2007, USGCRP 2009).
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Higher winter stream flows increase the risk that winter floods in sensitive watersheds will
damage spawning redds and wash away incubating eggs (USGCRP 2009). Earlier peak stream
flows will also flush some young salmon and steelhead from rivers to estuaries before they are
physically mature, increasing stress and the risk of predation (USGCRP 2009). Lower stream
flows and warmer water temperatures during summer will degrade summer rearing conditions, in
part by increasing the prevalence and virulence of fish diseases and parasites (USGCRP 2009).
Other adverse effects are likely to include altered migration patterns, accelerated embryo
development, premature emergence of fry, variation in quality and quantity of tributary rearing
habitat, and increased competition and predation risk from warm-water, non-native species
(ISAB 2007).

The earth’s oceans are also warming, with considerable interannual and inter-decadal variability
superimposed on the longer-term trend (Bindoff et al. 2007). Historically, warm periods in the
coastal Pacific Ocean have coincided with relatively low abundances of salmon and steelhead,
while cooler ocean periods have coincided with relatively high abundances (Scheuerell and
Williams 2005, Zabel et al. 2006, USGCRP 2009). Ocean conditions adverse to salmon and
steelhead may be more likely under a warming climate (Zabel et al. 2006).

2.4.2 Status of the Species

The status of species and critical habitat sections below are organized under four recovery
domains (Table 2.4.2.1) to better integrate recovery planning information that NMFS is
developing on the conservation status of the species and critical habitats considered in this
consultation. Recovery domains are the geographically-based areas that NMFS is using to
prepare multi-species recovery plans. Southern green sturgeon are under the jurisdiction of
NMFS' Southwest Region. The first meeting of the recovery team for this species was announced
to be held in December, 2009. A recovery team has not yet been convened for eulachon, a
species under the jurisdiction of NMFS” Northwest Region. Green sturgeon and eulachon may
occur in multiple recovery domains.
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Table 2.4.2.1. Recovery planning domains identified by NMFS and their ESA-listed
salmon and steelhead species.

Recovery Domain Species

LCR Chinook salmon
UWR Chinook salmon
CR chum salmon

LCR coho salmon
LCR steelhead

UWR steelhead

Willamette-Lower Columbia (WLC)

UCR spring-run Chinook salmon
SR spring/summer Chinook salmon
SR fall-run Chinook salmon
Interior Columbia (IC) SR sockeye salmon

UCR steelhead

MCR steelhead

SRB steelhead

Oregon Coast (OC) OC coho salmon
Southern Oregon/Northern California Coasts
(SONCC) SONCC coho salmon

For each recovery domain, a technical review team (TRT) appointed by NMFS has developed, or
is developing, criteria necessary to identify independent populations within each species,
recommended viability criteria for those species, and descriptions of factors that limit species
survival. Viability criteria are prescriptions of the biological conditions for populations,
biogeographic strata, and ESUs that, if met, would indicate that the ESU will have a negligible
risk of extinction over a 100-year time frame.?

The definition of a population used by each TRT to analyze salmon and steelhead is set forth in
the “viable salmonid population” document prepared by NMFS for use in conservation
assessments of Pacific salmon and steelhead (McElhany et al. 2000). That document defines
population viability in terms of four variables: abundance, population growth rate (productivity),
population spatial structure, and genetic diversity.

Abundance is of obvious importance since, in general, small populations are at greater risk of
extinction than large populations, primarily because many processes that affect population
dynamics may operate differently in small populations than in large populations (Shaffer 1987,
McElhany et al. 2000).

2 For Pacific salmon, NMFS uses its 1991 ESU policy, that states that a population or group of populations will be
considered a distinct population segment if it is an evolutionarily significant unit (ESU). An ESU represents a
distinct population segment of Pacific salmon under the Endangered Species Act that 1) is substantially
reproductively isolated from conspecific populations and 2) represents an important component of the evolutionary
legacy of the species. The species O. mykiss is under the joint jurisdiction of NMFS and the Fish and Wildlife
Service, so in making its listing January, 2006 determinations NMFS elected to use the 1996 joint FWS-NMFS DPS
policy for this species.
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Population growth rate, the productivity over the entire life cycle, and factors that affect
population growth rate provide information about how well a population is performing in the
various habitats it occupies during the life cycle. Examining population growth rate allows one to
assess if populations are able to replace themselves. Populations that consistently fail to replace
themselves are at greater risk of extinction than populations that are consistently at or above
replacement levels.

Spatial structure refers to the distribution of individuals within a population at a certain life stage
throughout the available habitats, recognizing the abiotic and biotic processes that give rise to
that structure. McElhany et al. (2000) gave two main reasons why spatial structure is important
to consider when evaluating population viability: 1) overall extinction risk at longer time scales
may be affected in ways not apparent from short-term observations of abundance and
productivity, because there can be a time lag between changes in spatial structure and the
resulting population-level effects, and 2) spatial population structure affects the ability of a
population to respond to changing environmental conditions and therefore can influence
evolutionary processes. Maintaining spatial structure within a population, and its associated
benefits to viability, requires appropriate habitat conditions and suitable corridors linking the
habitat and the marine environment to be consistently available.

Diversity relates to the variability of phenotypic characteristics such as life histories, individual
size, fecundity, run timing, and other attributes exhibited by individuals and populations, as well
as the genetic diversity that may underlie this variation. There are many reasons diversity is
important in a spatially and temporally varying environment. Three key reasons are: (1)
Diversity allows a species to use a wide array of environments; (2) diversity protects a species
against short-term spatial and temporal changes in the environment; and (3) genetic diversity
provides the raw material for surviving long-term environmental change (McElhany et al. 2000).

Although the TRTs operated from the common set of biological principals described in
McElhany et al. (2000), they worked semi-independently from each other and developed criteria
suitable to the species and conditions found in their specific recovery domains. All of the criteria
have qualitative as well as quantitative aspects. The diversity of salmonid species and
populations makes it impossible to set narrow quantitative guidelines that will fit all populations
in all situations. For this and other reasons, viability criteria vary among species, mainly in the
number and type of metrics and the scales at which the metrics apply (i.e., population, major
population group (MPG, or strata, or ESU) (Busch et al. 2008).

Overall viability risk scores (high to low) are based on combined ratings for the abundance and
productivity (A/P) and spatial structure and diversity® (SS/D) metrics. WLC scores (Table
2.4.2.2) are based on population persistence established by McElhany et al. (2006). IC-TRT
viability criteria were based on (McElhany et al. 2000 and 2006), as well as the results of
previous applications in other TRTs and a review of specific information available relative to
listed IC ESU populations (IC-TRT 2007). The A/P score considers the TRT’s estimate of a
populations” minimum threshold population, natural spawning abundance and the productivity of

® The WLC-TRT provided ratings for diversity and spatial structure risks. The IC-TRT provided spatial structure
and diversity ratings combined as an integrated SS/D risk.
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the population. Productivity over the entire life cycle and factors that affect population growth
rate provide information on how well a population is “performing” in the habitats it occupies
during the life cycle. Estimates of population growth rate that indicate a population is
consistently failing to replace itself are an indicator of increased extinction risk. The four metrics
(abundance, productivity, spatial structure, and diversity) are not independent of one another and
their relationship to sustainability depends on a variety of interdependent ecological processes
(Wainwright et al. 2008).

Table 2.4.2.2. Population persistence categories from McElhany et al. (2006). A low or
negligible risk of extinction is considered “viable” (Ford et al. 2011).
Population persistence categories correspond to: 4 = very low (VL), 3 =
low (L), 2 = moderate (M), 1 = high (H), and 0 = very high (VH) in
Oregon populations, which corresponds to “extirpated or nearly so” (E) in
Washington populations (Ford et al. 2011).

Probability of  Probability of

Population opulation opulation
Persistence Pop . Popuratior Description
Category persistence in  extinction in
100 years 100 years

0 0-40% 60-100% Either extinct or “high” risk of extinction
1 40-75% 25-60% Relatively “high” risk of extinction in 100 years
2 75-95% 5-25% “Moderate” risk of extinction in 100 years
3 95-99% 1-5% “Low” (negligible) risk of extinction in 100 years
4 >99% <1% “Very low” risk of extinction in 100 years

Integrated SS/D risk combines risk for likely, future environmental conditions, and diversity
(McElhany et al. 2000, McElhany et al. 2007, Ford et al. 2011). Diversity factors include:

. Life history traits: Distribution of major life history strategies within a population,
variability of traits, mean value of traits, and loss of traits.
. Effective population size: One of the indirect measures of diversity is effective

population size. A population at chronic low abundance or experiencing even a single
episode of low abundance can be at higher extinction risk because of loss of genetic
variability, inbreeding and the expression of inbreeding depression, or the effects of
mutation accumulation.

. Impact of hatchery fish: Interbreeding of wild populations and hatchery origin fish can be
a significant risk factor to the diversity of wild populations if the proportion of hatchery
fish in the spawning population is high and their genetic similarity to the wild population is

low.
o Anthropogenic mortality: The susceptibility to mortality from harvest or habitat
alterations will differ depending on size, age, run timing, disease resistance or other traits.
. Habitat diversity: Habitat characteristics have clear selective effects on populations, and

changes in habitat characteristics are likely to eventually lead to genetic changes through
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selection for locally adapted traits. In assessing risk associated with altered habitat
diversity, historical diversity is used as a reference point.

The boundaries of each population were defined using a combination of genetic information,
geography, life-history traits, morphological traits, and population dynamics that indicate the
extent of reproductive isolation among spawning groups. The overall viability of a species is a
function of the VSP attributes of its constituent populations. Until a viability analysis of a species
is completed, the VSP guidelines recommend that all populations should be managed to retain
the potential to achieve viable status to ensure a rapid start along the road to recovery, and that
no significant parts of the species are lost before a full recovery plan is implemented (McElhany
et al. 2000).

The size and distribution of the species and their component populations considered in this
opinion generally have declined over the last few decades due to natural phenomena and human
activity, including climate change (as described in section 2.4.1), the operation of hydropower
systems, over-harvest, effects of hatcheries, and habitat degradation. Enlarged populations of
terns, seals, California sea lions, and other aquatic predators in the Pacific Northwest may be
limiting the productivity of some Pacific salmon and steelhead populations (Ford et al. 2011).

Southern distinct population segment (DPS) green sturgeon (southern green sturgeon) occur in
all coastal recovery domains, although they only spawn in the Sacramento River system.
Therefore, only subadults and adults may be present in recovery domains north of San Francisco
Bay. Southern DPS eulachon (eulachon) also occur in all coastal recovery domains. However,
the status of these species will only be presented once, with information presented for the
Willamette and Lower Columbia (WLC) recovery domain. Each species consist of a single
population.

Viability status is described below for each of the populations considered in this opinion.

Southern Green Sturgeon. Two DPSs have been defined for green sturgeon (Acipenser
medirostris), a northern DPS (spawning populations in the Klamath and Rogue rivers) and a
southern DPS (spawners in the Sacramento River). There are no empirical data on population size
and trends for green sturgeon in the Southern DPS. The estimated abundance (based on the percent
of viable spawners) was 1,500 (NMFS 2010). Southern green sturgeon includes all naturally-
spawned populations of green sturgeon that occur south of the Eel River in Humboldt County,
California. When not spawning, this anadromous species is broadly distributed in nearshore
marine areas from Mexico to the Bering Sea. Although it is commonly observed in bays,
estuaries, and sometimes the deep riverine mainstem in lower elevation reaches of non-natal
rivers along the west coast of North America, the distribution and timing of estuarine use are
poorly understood.

Southern green sturgeon occur in the Willamette and Lower Columbia (WLC), Oregon Coast
(OC), and Southern Oregon/Northern California Coasts (SONCC) recovery domains. The
principal factor for the decline of southern green sturgeon is the reduction of its spawning area to
a single known population limited to a small portion of the Sacramento River. It is currently at
risk of extinction primarily because of human-induced *‘takes’” involving elimination of
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freshwater spawning habitat, degradation of freshwater and estuarine habitat quality, water
diversions, fishing, and other causes (USDC 2010). Adequate water flow and temperature are
issues of concern. Water diversions pose an unknown but potentially serious threat within the
Sacramento and Feather Rivers and the Sacramento River Delta. Poaching also poses an
unknown but potentially serious threat because of high demand for sturgeon caviar. The effects
of contaminants and nonnative species are also unknown but potentially serious threats.
Retention of green sturgeon in both recreational and commercial fisheries is now prohibited
within the western states, but the effect of capture/release in these fisheries is unknown. There is
evidence of fish being retained illegally, although the magnitude of this activity likely is small
(NOAA Fisheries 2011).

The viability of this species is still under assessment.

Eulachon. The southern distinct population segment of eulachon occur in four salmon
recovery domains: Puget Sound, the Willamette and Lower Columbia, Oregon Coast, and
Southern Oregon/Northern California Coasts. The 5-year geometric mean abundance (2006-
2010) for eulachon (based on converting fish landings per pound to numbers of fish at 10.8 fish
per pound) was 879,669 (NMFS 2010a). The ESA-listed population of eulachon includes all
naturally-spawned populations that occur in rivers south of the Nass River in British Columbia to
the Mad River in California. Core populations for this species include the Fraser River,
Columbia River and (historically) the Klamath River. Eulachon leave saltwater to spawn in their
natal streams late winter through early summer, and typically spawn at night in the lower reaches
of larger rivers fed by snowmelt. After hatching, larvae are carried downstream and widely
dispersed by estuarine and ocean currents. Eulachon movements in the ocean are poorly known
although the amount of eulachon bycatch in the pink shrimp fishery seems to indicate that the
distribution of these organisms overlap in the ocean.

In the early 1990s, there was an abrupt decline in the abundance of eulachon returning to the
Columbia River with no evidence of returning to their former population levels since then (Drake
et al. 2008). Persistent low returns and landings of eulachon in the Columbia River from 1993 to
2000 prompted the states of Oregon and Washington to adopt a Joint State Eulachon
Management Plan in 2001 that provides for restricted harvest management when parental run
strength, juvenile production, and ocean productivity forecast a poor return (WDFW and ODFW
2001). Despite a brief period of improved returns in 2001-2003, the returns and associated
commercial landings have again declined to the very low levels observed in the mid-1990s
(JCRMS 2009), and since 2005, the fishery has operated at the most conservative level allowed
in the management plan (JCRMS 2009). Large commercial and recreational fisheries have
occurred in the Sandy River in the past. The most recent commercial harvest in the Sandy River
was in 2003. No commercial harvest has been recorded for the Grays River from 1990 to the
present, but larval sampling has confirmed successful spawning in recent years (USDC 2011a).

The primary factors responsible for the decline of the southern DPS of eulachon are changes in
ocean conditions due to climate change (Gustafson et al. 2010, Gustafson et al. 2011),
particularly in the southern portion of its range where ocean warming trends may be the most
pronounced and may alter prey, spawning, and rearing success. Additional factors include
climate-induced change to freshwater habitats, dams and water diversions (particularly in the
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Columbia and Klamath Rivers where hydropower generation and flood control are major
activities), and bycatch of eulachon in commercial fisheries (NOAA Fisheries 2011).
Other limiting factors include (Gustafson et al. 2010, Gustafson et al. 2011):

Adverse effects related to dams and water diversions
Acrtificial fish passage barriers

Increased water temperatures, insufficient streamflow
Altered sediment balances

Water pollution

Over-harvest

Predation

Willamette-Lower Columbia Recovery Domain. Species in the Willamette-Lower
Columbia (WLC) Recovery Domain include LCR Chinook salmon, UWR Chinook salmon, CR
chum salmon, LCR coho salmon, LCR steelhead, UWR steelhead, southern green sturgeon, and
eulachon. The WLC-TRT has identified 107 demographically independent populations of Pacific
salmon and steelhead (Table 2.4.2.3). These populations were further aggregated into strata,
groupings above the population level that are connected by some degree of migration, based on
ecological subregions. All 107 populations use parts of the mainstem of the Columbia River and
the Columbia River estuary for migration, rearing, and smoltification.

Table 2.4.2.3. Populations in the WLC recovery domain.
Species Populations
LCR Chinook salmon 32
UWR Chinook salmon 7
CR chum salmon 17
LCR coho salmon 24
LCR steelhead 26
UWR steelhead 4

LCR Chinook Salmon. This species includes all naturally-spawned populations of
Chinook salmon in 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; the Willamette River to Willamette Falls, Oregon, exclusive of spring-run
Chinook salmon in the Clackamas River; and progeny of seventeen artificial propagation
programs. LCR Chinook populations exhibit three different life history types base on return
timing and other features: fall-run (a.k.a. “tules™), late-fall-run (a.k.a. “brights™), and spring-run.
The WLC-TRT identified 32 historical populations of LCR Chinook salmon; seven in the Coast
Range, six in the Columbia Gorge, and 19 in the Cascade Range (Table 2.4.2.4). The 5-year
geometric mean abundance for LCR Chinook salmon (2005-2009) was 31,305 total spawners
(NOAA 2011, CBFWA 2011).
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Table 2.4.2.4. LCR Chinook salmon strata, ecological subregions, run timing,
populations, and scores for the key elements (A/P, diversity, and spatial
structure) used to determine current overall viability risk (Ford et al.
2011). Risk ratings range from very low (VL), low (L), moderate (M),
high (H), to very high (VH) in Oregon populations. VVH corresponds to
“extirpated or nearly so” (E) in Washington populations.

stratum Spawning Population . . Spatial O."ef"%‘"
Ecologlpal Ru'n (Watershed) AP Diversity Structure Vlat_)lllty
Subregion | Timing Risk
Grays River (WA) E E L E
Elochoman River (WA) E H L E
Mill, Germany, and
Coast Fall Abernathy creeks (WA) E H L E
Range Young Bay (OR) H to VH H L VH
Big Creek (OR) H to VH H LtoM VH
Clatskanie River (OR) H Mto H L VH
Scappoose River (OR) H to VH Mto H LtoM VH
Spring White Salmon River (WA) E E E E
Hood River (OR) VH VH L VH
Upper Gorge (OR) E H H VH
Columbia Upper Gorge (WA) Hto VH H LtoM E
Gorge Fall  |_White Salmon River (WA) E H H E
Lower Gorge (OR) Hto VH H LtoM VH
Lower Gorge (WA) E H H E
Hood River (OR) HtoVH | Hto VH L VH
Upper Cowlitz River (WA) E M H E
Cispus River (WA) E M H E
Tilton River (WA) E E E E
Spring | Toutle River (WA) E H L E
Kalama River (WA) E H L E
Sandy River (OR) M to H LtoM M M
Lewis (WA) E M H E
Lower Cowlitz River (WA) E M M E
Cascade Uppt_er C_owlitz River (WA) E M E E
Range Lewis River (WA) E L M E
Salmon Creek (OR) E M M E
Fall Sandy River (OR) Hto VH H L VH
Toutle River (WA) E M M E
Coweeman River (WA) E L M E
Kalama River (WA) E M L E
Clackamas River (OR) Hto VH H L H
Washougal River (WA) E M M E
Late Lewis River (WA) VL L L VL
Fall Sandy River (OR) L LtoM L L

AJ/P ratings for most LCR Chinook salmon populations are currently “high” risk to “extirpated or
nearly so.” Spatial structure was generally rated “low” to “moderate” risk for most populations.
Other than the Sandy River, Oregon LCR Chinook salmon populations were rated “high” or
“very high” risk for diversity. In 2005, diversity risk for Clackamas River and Lower Gorge
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tributary fall Chinook salmon was rated “moderate”; now the risk is rated “high.” Most
Washington LCR Chinook salmon populations are currently at “moderate” or “high” risk for
diversity (Table 2.4.2.4).

Of the 32 historical populations in the ESU, 28 are extirpated or at “very high” risk. Based on the
recovery plan analyses, all of the tule populations are “very high” risk except one that is
considered at “high” risk. The modeling conducted in association with tule harvest management
suggests that three of the populations (Coweeman, Lewis and Washougal) are at a somewhat
lower risk. However, even these more optimistic evaluations suggest that the remaining 18
populations are at substantial risk because of very low natural origin spawner abundance
(<100/population), high hatchery fraction, habitat degradation and harvest impacts (Ford et al.
2011).

Limiting factors and threats to LCR Chinook salmon include (LCFRB 2010, NOAA Fisheries
2011):

. Degraded estuarine and near-shore marine habitat resulting from cumulative impacts of
land use and flow management by the Columbia River hydropower system Degraded
freshwater habitat: Floodplain connectivity and function, channel structure and
complexity, riparian areas, stream substrate, stream flow, and water quality have been
degraded as a result of cumulative impacts of agriculture, forestry, and development.

. Reduced access to spawning and rearing habitat mainly as a result of tributary
hydropower projects

. Hatchery-related effects

. Harvest-related effects on fall Chinook salmon

An altered flow regime and Columbia River plume has altered the temperature regime
and estuarine food web, and has reduced ocean productivity

Reduced access to off-channel rearing habitat in the lower Columbia River

Reduced productivity resulting from sediment and nutrient-related changes in the estuary
Juvenile fish strandings that result from ship wakes

Contaminants affecting fish health and reproduction

CR Chum Salmon. This species includes all naturally-spawned populations of chum
salmon in the Columbia River and its tributaries in Washington and Oregon, and progeny of
three artificial propagation programs. The WLC-TRT identified 17 historical populations of CR
chum salmon and aggregated these into four strata (Myers et al. 2006; Table 2.4.2.5). Unlike
other species in the WLC recovery domain, CR chum salmon spawning aggregations were
identified in the mainstem Columbia River. These aggregations generally were included in the
population associated with the nearest river basin. Three strata and eight historical populations of
CR chum salmon occur within the action area (Table 2.4.2.5); of these, none are “viable”
(McElhany et al. 2007). The 5-year geometric mean abundance for CR chum salmon (2005-
2009) was 4,068 total spawners (NOAA 2011, CBFWA 2011).
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Table 2.4.2.5. CR chum salmon strata, ecological subregions, run timing, populations,
and scores for the key elements (A/P, diversity, and spatial structure) used
to determine current overall viability risk (Ford et al. 2011). Risk ratings
are very low (VL), low (L), moderate (M), high (H), and “extirpated or
nearly so” (E).

S_tratum Spawning Population . . Spatial O.VGF‘%‘”
Ecologl_cal Ru_n (Watershed) A/P  Diversity Structure \/|ab_|I|ty
Subregion| Timing Risk

Young’s Bay (OR) * * * *

Grays River (WA) VL L M M

Big Creek (OR) * * * *

Coast Fall Elochoman River (WA) E E L E

Range Clatskanie River (OR) * * * *
Mill, Abernathy and

Germany creeks (WA) E E L E

Scappoose Creek (OR) * * * *

Lower Gorge (OR) * * * *

Columbia Fall Lower Gorge (WA) VL VL L L

Gorge Upper Gorge (OR) * * * *

Upper Gorge (WA) E E H E

Summer | Cowlitz River (WA) E E H E

Cowlitz River (WA) E E L E

Kalama River (WA) E E L E

Cascade Salmon Creek (WA) E E H E

Range Fall Lewis River (WA) E E L E

Clackamas River (OR) * * * *

Washougal River (WA) E E L E

Sandy River (OR) * * * *

* No viability risk was completed for Oregon chum salmon populations. Oregon rivers have
occasional reports of a few chum salmon. Populations are functionally extinct, or the risk of
extinction is very high.

The vast majority (14 out of 17) chum salmon populations remain “extirpated or nearly so”. The
Grays River and Lower Gorge populations showed a sharp increase in 2002, but have since
declined back to relatively low abundance levels in the range of variation observed over the last
several decades. Chinook and coho salmon populations in the Lower Columbia and Willamette
similarly increased in the early 2000s, then declined to typical recent levels, suggesting the
increase in chum salmon may be related to ocean conditions. The Grays and Lower Gorge
populations were rated “very low” risk for A/P, but all other populations were rated “extirpated
or nearly so.” Spatial structure was rated “low” for seven populations, one was has moderate risk
and three have a “high” risk. Diversity risk was “high” for all populations except Grays
(“moderate”) and Lower Gorge (“very low”). Recent data on the Washougal/mainstem Columbia
population are not available, but they likely follow a pattern similar to the Grays and Lower
Gorge populations (Ford et al. 2011).
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Limiting factors and threats to CR chum salmon include (LCFRB 2010, NOAA Fisheries 2011):

Degraded estuarine and nearshore marine habitat resulting from cumulative impacts of
land use and flow management by the Columbia River hydropower system

Degraded freshwater habitat, in particular of floodplain connectivity and function,
channel structure and complexity, stream substrate, and riparian areas and large wood
recruitment as a result of cumulative impacts of agriculture, forestry, and development
Degraded stream flow as a result of hydropower and water supply operations

Loss of access and loss of some habitat types as a result of passage barriers such as roads
and railroads

Reduced water quality

Current or potential predation from hatchery-origin salmonids, including coho salmon
An altered flow regime and Columbia River plume has altered the temperature regime
and estuarine food web, and has reduced ocean productivity

Reduced access to off-channel rearing habitat in the lower Columbia River

Reduced productivity resulting from sediment and nutrient-related changes in the estuary
Juvenile fish strandings that result from ship wakes

Contaminants affecting fish health and reproduction

LCR Coho Salmon. This species includes all naturally-spawned populations of coho

salmon in the Columbia River and its tributaries in Washington and Oregon, from the mouth of
the Columbia up to and including the Big White Salmon and Hood rivers; in the Willamette
River to Willamette Falls, Oregon; and progeny of 25 artificial propagation programs. The
WLC-TRT identified 24 historical populations of LCR coho salmon and divided these into two
strata based on major run timing: early and late (Myers et al. 2006). Three strata and nine
historical populations of LCR coho salmon occur within the action area (Table 2.4.2.6). Of these
nine populations, Clackamas River is the only population characterized as “viable” (McElhany et
al. 2007). The 5-year geometric mean abundance for LCR coho salmon (2004-2008) was 6,375
total spawners (NOAA 2011, CBFWA 2011).
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Table 2.4.2.6. LCR coho salmon strata, ecological subregions, run timing, populations,
and scores for the key elements (A/P, diversity, and spatial structure) used
to determine current overall viability risk (Ford et al. 2011). Risk ratings
range from very low (VL), low (L), moderate (M), high (H), to very high
(VH) in Oregon populations. VH corresponds to “extirpated or nearly so”

(E) in Washington populations.

Stratum Spawnin Spatial Overall
Ecological | Run Populatign (Wa?ershed) AP | Diversity Strpucture Viability
Subregion | Type Risk

Young’s Bay (OR) VH VH L VH
Big Creek (OR) VH H LtoM VH

Clatskanie River (OR) H to VH M L H

Coast N* Scappoose River (OR) Mto H M LtoM M
Range Grays River (WA) E E L E
Elochoman Creek (WA) E E L E

Mill, Germany, and Abernathy

Creeks (WA) E H L E
N Lower Gorge Tributaries (OR) VH H LtoM VH

Columbia Lower Gorge Tributaries (WA) E E M E
Gorge . Upper Gorge Tributaries (WA) E E M E
Hood River (OR) VH H L H

Lower Cowlitz River (WA) E M M E

N Coweeman River (WA) E M L E

Salmon Creek (WA) E E M E

Upper Cowlitz River (WA) E H M E

Cispus River (WA) E H M E

Tilton River (WA) E H M E

Cascade South Fork Toutle River (WA) E M L E
Range N and North Fork Toutle River (WA) E H M E
S Kalama River (WA) E M L E

North Fork Lewis River (WA) E H H E

East Fork Lewis River (WA) E M L E

Washougal River (WA) E H L E

Clackamas River (OR) M LtoM L M

Sandy River (OR) H LtoM Mto H H

*“Type N” are late-run fish that tend to undertake oceanic migrations to the north of the Columbia
River, extending as far as northern British Columbia and southeast Alaska.

**“Type S” are early coho salmon that spawn in the upper reaches of larger rivers in the lower
Columbia River and in most rivers inland of the Cascade Crest that tend to migrate to the south of the
Columbia River.

Three status evaluations of LCR coho salmon status, all based on WLC-TRT criteria, have been
conducted since the last NMFS status review in 2005 (McElhany et al. 2007, Beamesderfer et al.
2010, LCFRB 2010). Of the 27 historical populations in the ESU, 24 are at “very high” risk. The
remaining three populations (Sandy, Clackamas and Scappoose) are at “moderate” or “high” risk
(Ford et al. 2011).
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In Oregon, the Scappoose Creek and Clackamas River populations have “moderate” risk ratings
for A/P, while the rest are rated “high” or “very high” risk. All of the Washington populations
have “extirpated or nearly so” A/P ratings. Spatial diversity is rated “moderate” or “low” risk for
all the populations, except the North Fork Lewis River, which has a “high” risk rating for spatial
structure. All LCR coho salmon populations, except the Clackamas and Sandy river populations
(low risk), are at “moderate” or “high” risk for diversity. All of the Washington side populations
are at “very high” risk, although uncertainty is high because of a lack of adult spawner surveys.
As was noted in the 2005 status review, smolt traps indicate some natural production in
Washington populations, though given the high fraction of hatchery origin spawners suspected to
occur in these populations it is not clear that any are self-sustaining (Ford et al. 2011).

Limiting factors and threats to LCR coho salmon include (LCFRB 2010, NOAA Fisheries 2011):

. Degraded estuarine and near-shore marine habitat resulting from cumulative impacts of
land use and flow management by the Columbia River hydropower system

. Fish passage barriers that limit access to spawning and rearing habitats

. Degraded freshwater habitat: Floodplain connectivity and function, channel structure and

complexity, riparian areas and large wood supply, stream substrate, stream flow, and
water quality have been degraded as a result of cumulative impacts of agriculture,
forestry, and development

. Hatchery-related effects

. Harvest-related effects

An altered flow regime and Columbia River plume has altered the temperature regime

and estuarine food web, and has reduced ocean productivity

Reduced access to off-channel rearing habitat in the lower Columbia River

Reduced productivity resulting from sediment and nutrient-related changes in the estuary

Juvenile fish strandings that result from ship wakes

Contaminants affecting fish health and reproduction

LCR Steelhead. This species includes all naturally-spawned steelhead populations below
natural and manmade impassable barriers in streams and tributaries to the Columbia River
between and including the Cowlitz and Wind rivers, Washington; in the Willamette and Hood
rivers, Oregon; and progeny of ten artificial propagation programs; but excluding all steelhead
from the upper Willamette River basin above Willamette Falls, Oregon, and from the Little and
Big White Salmon rivers, Washington. Summer steelhead return to freshwater long before
spawning. Winter steelhead, in contrast, return from the ocean much closer to maturity and
spawn within a few weeks. Summer steelhead spawning areas in the Lower Columbia River are
found above waterfalls and other features that create seasonal barriers to migration. Where no
temporal barriers exist, the winter-run life history dominates. Six strata and 23 historical
populations of LCR steelhead occur within the action area (Table 2.4.2.7). The 5-year geometric
mean abundance for LCR steelhead (2006-2010) was 5,863 total spawners (NOAA 2011,
CBFWA 2011).
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Table 2.4.2.7. LCR steelhead strata, ecological subregions, run timing, populations, and
scores for the key elements (A/P, diversity, and spatial structure) used to
determine current overall viability risk (Ford et al. 2011). Risk ratings
range from very low (VL), low (L), moderate (M), high (H), to very high
(VH) in Oregon populations. VH corresponds to “extirpated or nearly so”

(E) in Washington populations.

Stratum . . . Spatial O."ef"’.‘”
Ecological Run Population (Watershed) A/P | Diversity Viability
Subregion | Timing Structure Risk

Summer Wind R!ver (WA) VL L VL L
Hood River (OR) H M L VH
Columbia Lower Gorge (OR) H L L M to H
Gorge _ Lower Gorge (WA) H M VL H
Winter | Upper Gorge (OR) M Mto H L VH
Upper Gorge (WA) H M M E
Hood River (OR) M M L M
Kalama River (WA) L M VL M
North Fork Lewis River (WA) E E E E
Summer —
East Fork Lewis River (WA) E M VL E
Washougal River (WA) M M VL M
Cispus River (WA) E M M E
Tilton river (WA) E H M E
Upper Cowlitz River (WA) E M M E
Lower Cowlitz River (WA) H M M H
West North Fork Toutle River (WA) E L L E
CszﬁZ‘ie South Fork Toutle River (WA) | M L VL M
. Coweeman River (WA) H VL VL H
Winter - lama River (WA) H L VL H
North Fork Lewis River (WA) E M M E
East Fork Lewis River (WA) M M VL M
Salmon Creek (WA) E M VL E
Washougal River (WA) H M VL H
Sandy River (OR) H M Mto H VH
Clackamas River (OR) L LtoM L LtoM

All of the populations increased in abundance during the early 2000s, generally peaking in 2004.
Most populations have since declined back to levels within one standard deviation of the long
term mean. Exceptions are the Washougal summer-run and North Fork Toutle winter-run, which
are still higher than the long term average, and the Sandy, which is lower (Ford et al. 2011).

Limiting factors and threats to LCR steelhead include (LCFRB 2010, NOAA Fisheries 2011):

. Degraded estuarine and nearshore marine habitat resulting from cumulative impacts of
land use and flow management by the Columbia River hydropower system
. Degraded freshwater habitat: Floodplain connectivity and function, channel structure and

complexity, riparian areas and recruitment of large wood, stream substrate, stream flow,
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and water quality have been degraded as a result of cumulative impacts of agriculture,
forestry, and development

. Reduced access to spawning and rearing habitat mainly as a result of tributary
hydropower projects and lowland development

. Avian and marine mammal predation in the lower mainstem Columbia River and estuary.

. Hatchery-related effects

An altered flow regime and Columbia River plume has altered the temperature regime
and estuarine food web, and has reduced ocean productivity

Reduced access to off-channel rearing habitat in the lower Columbia River

Reduced productivity resulting from sediment and nutrient-related changes in the estuary
Juvenile fish strandings that result from ship wakes

Contaminants affecting fish health and reproduction

UWR Chinook Salmon. This species includes all naturally spawned populations of
spring-run Chinook salmon in the Clackamas River; in the Willamette River and its tributaries
above Willamette Falls, Oregon; and progeny of seven artificial propagation programs. All seven
historical populations of UWR Chinook salmon identified by the WLC-TRT occur within the
action area and are contained within a single ecological subregion, the western Cascade Range
(Table 2.4.2.8); only the Clackamas population is characterized as “viable” (McElhany et al.
2007). The 5-year geometric mean abundance for UWR spring Chinook salmon (2004-2008)
was 4,177 total spawners (NOAA 2011, CBFWA 2011).

Table 2.4.2.8. Scores for the key elements (A/P, diversity, and spatial structure) used to
determine current overall viability risk for UWR Chinook salmon (ODFW
and NMFS 2011). All populations are in the Western Cascade Range
ecological subregion. Risk ratings range from very low (VL), low (L),
moderate (M), high (H), to very high (VH).

Spatial | Overall Extinction

Population (Watershed) | A/P | Diversity | Structure Risk
Clackamas River M M L M

Molalla River VH H H VH
North Santiam River VH H H VH
South Santiam River VH M M VH
Calapooia River VH H VH VH
McKenzie River VL M M L
Middle Fork Willamette River | VVH H H VH

Consideration of data collected since the last status review in 2005 has confirmed the high
fraction of hatchery origin fish in all of the populations of this species (even the Clackamas and
McKenzie rivers have hatchery fractions above WLC-TRT viability thresholds). All of the UWR
Chinook salmon populations have “moderate” or “high” risk ratings for diversity. The
Clackamas and McKenzie river populations currently have the best risk ratings for A/P, spatial
structure, and diversity. Clackamas River Chinook salmon have a “low” risk rating for spatial
structure.
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The new data have also highlighted the substantial risks associated with pre-spawning mortality.
Although recovery plans are targeting key limiting factors for future actions, there have been no
significant on-the-ground-actions since the last status review to resolve the lack of access to
historical habitat above dams nor have there been substantial actions removing hatchery fish
from the spawning grounds (Ford et al. 2011).

Limiting factors and threats to UWR Chinook salmon include (ODFW and NMFS 2011, NOAA
Fisheries 2011):

. Significantly reduced access to spawning and rearing habitat because of tributary dams

. Degraded freshwater habitat, especially floodplain connectivity and function, channel
structure and complexity, and riparian areas and large wood recruitment as a result of
cumulative impacts of agriculture, forestry, and development

. Degraded water quality and altered temperature as a result of both tributary dams and the
cumulative impacts of agriculture, forestry, and urban development

o Hatchery-related effects

. Anthropogenic introductions of non-native species and out-of-ESU races of salmon or
steelhead have increased predation on, and competition with, native UWR Chinook
salmon

. Ocean harvest rates of approximately 20%

UWR Steelhead. This species includes all naturally-spawned steelhead populations below
natural and manmade impassable barriers in the Willamette River, Oregon, and its tributaries
upstream from Willamette Falls to the Calapooia River. The WLC-TRT identified five historical
populations of UWR steelhead, all with winter-run timing (Myers et al. 2006). UWR steelhead
are currently found in many tributaries that drain the west side of the upper Willamette River
basin. Analysis of historical observations, hatchery records, and genetic analysis strongly
suggested that many of these spawning aggregations are the result of recent introductions and do
not represent a historical population. Nevertheless, the WLC-TRT recognized that these
tributaries may provide juvenile rearing habitat or may be temporarily (for one or more
generations) colonized during periods of high abundance. One stratum* and five historical
populations of UWR steelhead occur within the action area (Table 2.4.2.9), although the west-
side tributaries population was included only because it is important to the species as a whole,
and not because it is independent. Summer steelhead have become established in the McKenzie
River where historically no steelhead existed, although these fish were not considered in the
identification of historical populations. Hatchery summer-run steelhead that are produced and
released in the subbasins are from an out-of-basin stock and are not part of the DPS (ODFW and
NMFS 2011). The 5-year geometric mean abundance for UWR steelhead (2004-2008) was 6,392
total spawners (NOAA 2011, CBFWA 2011).

* The WLC-TRT defined the hierarchy by grouping the independent populations into larger aggregates that share
similar genetic, geographic (hydrographic and ecoregion), and/or habitat characteristics. They called these "major
groupings" stratum (plural: strata).
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Table 2.4.2.9. Scores for the key elements (A/P, diversity, and spatial structure) used to
determine current overall viability risk for UWR steelhead (ODFW and
NMFES 2011). All populations are in the Western Cascade Range
ecological subregion. Risk ratings range from very low (VL), low (L),
moderate (M), high (H), to very high (VH).

Spatial | Overall Extinction
Population (Watershed) | A/P | Diversity | Structure Risk
Molalla River VL M M L
North Santiam River VL M H L
South Santiam River VL M M L
Calapooia River M M VH M

Since the last status review in 2005, UWR steelhead initially increased in abundance but
subsequently declines and current abundance is at the levels observed in the mid-1990s when the
DPS was first listed. The DPS appears to be at lower risk than the UWR Chinook salmon ESU,
but continues to demonstrate the overall low abundance pattern that was of concern during the
last status review. The elimination of winter-run hatchery release in the basin reduces hatchery
threats, but non-native summer steelhead hatchery releases are still a concern for species
diversity (Ford et al. 2011).

Limiting factors and threats to UWR steelhead include (ODFW and NMFS 2011, NOAA
Fisheries 2011):

. Degraded freshwater habitat: Floodplain connectivity and function, channel structure and
complexity, riparian areas and large wood recruitment, and stream flow have been
degraded as a result of cumulative impacts of agriculture, forestry, and development

. Degraded water quality and altered temperature as a result of both tributary dams and the
cumulative impacts of agriculture, forestry, and urban development

. Reduced access to spawning and rearing habitats mainly as a result of artificial barriers in
spawning tributaries

. Hatchery-related effects: impacts from the non-native summer steelhead hatchery
program

. Anthropogenic introductions of non-native species and out-of-ESU races of salmon or

steelhead have increased predation and competition on native UWR steelhead.

Interior Columbia Recovery Domain. Species in the Interior Columbia (IC) recovery
domain include UCR spring-run Chinook salmon, SR spring/summer-run Chinook salmon, SR
fall-run Chinook salmon, SR sockeye salmon, UCR steelhead, MCR steelhead, and SRB
steelhead. The IC-TRT identified 82 populations of those species based on genetic, geographic
(hydrographic), and habitat characteristics (Table 2.4.2.10). In some cases, the IC-TRT further
aggregated populations into “major groupings” based on dispersal distance and rate, and
drainage structure, primarily the location and distribution of large tributaries (IC-TRT 2003). All
82 populations identified use the lower mainstem of the Snake River, the mainstem of the
Columbia River, and the Columbia River estuary, or part thereof, for migration, rearing, and
smoltification.
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Table 2.4.2.10. Populations of ESA-listed salmon and steelhead in the I1C recovery

domain.
Species Populations
UCR spring-run Chinook salmon 3
SR spring/summer-run Chinook salmon 31
SR fall-run Chinook salmon 1
SR sockeye salmon 1
UCR steelhead 4
MCR steelhead 17
SRB steelhead 25

The IC-TRT also recommended viability criteria that follow the VSP framework (McElhany et
al. 2006) and described biological or physical performance conditions that, when met, indicate a
population or species has a 5% or less risk of extinction over a 100-year period (IC-TRT 2007;
see also NRC 1995).

UCR Spring-run Chinook Salmon. This species includes all naturally-spawned
populations of Chinook salmon in all river reaches accessible to Chinook salmon in Columbia
River tributaries upstream of the Rock Island Dam and downstream of Chief Joseph Dam in
Washington (excluding the Okanogan River), the Columbia River upstream to Chief Joseph Dam
in Washington, and progeny of six artificial propagation programs. The IC-TRT identified four
independent populations of UCR spring-run Chinook salmon in the upriver tributaries of
Wenatchee, Entiat, Methow, and Okanogan (extirpated), but no major groups due to the
relatively small geographic area affected (IC-TRT 2003, Ford et al. 2011)(Table 2.4.2.11). The
5-year geometric mean abundance for UCR spring-run Chinook salmon (2005-2009) was 3,134
total spawners (NOAA 2011, CBFWA 2011). The current estimate (2003-2008 5-year average)
of natural origin spawning abundance ranges from 29% to 46% across populations.

Table 2.4.2.11. Scores for the key elements (A/P, diversity, and SS/D) used to determine

current overall viability risk for spring-run UCR Chinook salmon (Ford et
al. 2011). Risk ratings range from very low (VL), low (L), moderate (M),
high (H), to very high (VH).

Population | A/P | Diversity '”tg%;gted Overall Viability Risk
Wenatchee River | H H H H
Entiat River H H H H
Methow River H H H H
Okanogan River | n/a n/a n/a n/a

TUCR spring-run Chinook salmon is not currently meeting the viability criteria (adapted from
the IC-TRT) in the Upper Columbia recovery plan. A/P remains at “high” risk for each of the
three extant populations in this MPG/ESU (Table 2.4.2.11). The 10-year geometric mean
abundance of adult natural origin spawners has increased for each population relative to the
levels for the 1981-2003 series, but the estimates remain below the corresponding IC-TRT
thresholds. Estimated productivity (spawner to spawner return rate at low to moderate
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escapements) was on average lower over the years 1987-2009 than for the previous period. The
combinations of current abundance and productivity for each population result in a “high” risk
rating. The composite SS/D risks for all three of the extant populations in this MPG are at “high”
risk. The spatial processes component of the SS/D risk is “low” for the Wenatchee River and
Methow River populations and “moderate” for the Entiat River (loss of production in lower
section increases effective distance to other populations). All three of the extant populations in
this MPG are at “high” risk for diversity, driven primarily by chronically high proportions of
hatchery-origin spawners in natural spawning areas and lack of genetic diversity among the
natural-origin spawners (Ford et al. 2011).

Increases in natural origin abundance relative to the extremely low spawning levels observed in
the mid-1990s are encouraging; however, average productivity levels remain extremely low.
Overall, the viability of UCR Chinook salmon has likely improved somewhat since the last status
review, but the ESU is still clearly at “moderate-to-high” risk of extinction (Ford et al. 2011).

Limiting factors and threats to the UCR spring-run Chinook salmon ESU include (UCSRB 2007,
NOAA Fisheries 2011):

o Mainstem Columbia River hydropower—related adverse effects: upstream and
downstream fish passage, ecosystem structure and function, flows, and water quality
. Degraded freshwater habitat: Floodplain connectivity and function, channel structure and

complexity, riparian areas and large woody debris recruitment, stream flow, and water
quality have been degraded as a result of cumulative impacts of agriculture, forestry, and
development

. Degraded estuarine and nearshore marine habitat

. Hatchery related effects: including past introductions and persistence of non-native
(exotic) fish species continues to affect habitat conditions for listed species

. Harvest in Columbia River fisheries

SR Spring/summer-run Chinook Salmon. This species 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; and progeny
of fifteen artificial propagation programs. The IC-TRT identified 27 extant and 4 extirpated
populations of SR spring/summer-run Chinook salmon, and aggregated these into major
population groups (IC-TRT 2003, Ford et al. 2011). Each of these populations faces a “high” risk
of extinction (Ford et al. 2011) (Table 2.4.2.12). The 5-year geometric mean abundance for SR
Spring/Summer Chinook salmon (2005-2009) was 6,365 total spawners (Ford et al. 2011). The
current estimate (2005-2009 5-year average) of natural origin spawning abundance ranges from
25% to 100% across populations.
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Table 2.4.2.12.

SR spring/summer-run Chinook salmon ecological subregions,

populations, and scores for the key elements (A/P, diversity, and SS/D)
used to determine current overall viability risk for SR spring/summer-run
Chinook salmon (Ford et al. 2011). Risk ratings range from very low
(VL), low (L), moderate (M), high (H), to very high (VH) and extirpated
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* Insufficient data.

Population level status ratings remain at high risk across all MPGs within the ESU, although
recent natural spawning abundance estimates have increased, all populations remain below
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minimum natural origin abundance thresholds (Table 2.4.2.12). Spawning escapements in the
most recent years in each series are generally well below the peak returns but above the extreme
low levels in the mid-1990s. Relatively low natural production rates and spawning levels below
minimum abundance thresholds remain a major concern across the ESU.

The ability of SR spring/summer-run Chinook salmon populations to be self-sustaining through
normal periods of relatively low ocean survival remains uncertain. Factors cited by Good et al.
(2005) remain as concerns or key uncertainties for several populations (Ford et al. 2011).
Limiting factors and threats to the SR spring/summer-run Chinook salmon ESU include (NOAA
Fisheries 2011):

. Degraded freshwater habitat: Floodplain connectivity and function, channel structure and
complexity, riparian areas and large wood supply, stream substrate, elevated water
temperature, stream flow, and water quality have been degraded as a result of cumulative
impacts of agriculture, forestry, and development

o Mainstem Columbia River and Snake River hydropower impacts
o Harvest-related effects
o Predation

SR Fall-run Chinook Salmon. This species 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, and
progeny of four artificial propagation programs. The IC-TRT identified three populations of this
species, although only the lower mainstem population exists at present, and it spawns in the
lower main stem of the Clearwater, Imnaha, Grande Ronde, Salmon and Tucannon rivers. The
extant population of Snake River fall-run Chinook salmon is the only remaining population from
an historical ESU that also included large mainstem populations upstream of the current location
of the Hells Canyon Dam complex (IC-TRT 2003, Ford et al. 2011). The 5-year geometric mean
abundance for SR fall-run Chinook salmon (2004-2008) was 11,321 total spawners. The current
estimate (1999-2008 10-year geometric mean) of natural origin spawning abundance of SR fall-
run Chinook is just over 2,200 (Ford et al. 2011).

The recent increases in natural origin abundance are encouraging. However, hatchery origin
spawner proportions have increased dramatically in recent years — on average, 78% of the
estimated adult spawners have been hatchery origin over the most recent brood cycle. The
apparent leveling off of natural returns in spite of the increases in total brood year spawners may
indicate that density dependent habitat effects are influencing production or that high hatchery
proportions may be influencing natural production rates. The A/P risk rating for the population is
“moderate.” The population is at moderate risk for diversity and spatial structure. (Ford et al.
2011). Given the combination of current A/P and SS/D ratings summarized above, the overall
viability rating for Lower SR fall Chinook salmon would be rated as “maintained.””

®“Maintained” population status is for populations that do not meet the criteria for a viable population but do
support ecological functions and preserve options for ESU/DPS recovery.
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Limiting factors and threats to SR fall-run Chinook salmon include (NOAA Fisheries 2011):

. Degraded freshwater habitat: Floodplain connectivity and function, and channel structure
and complexity have been degraded as a result of cumulative impacts of agriculture,
forestry, and development

Harvest-related effects

Lost access to historic habitat above Hells Canyon and other Snake River dams
Mainstem Columbia River and Snake River hydropower impacts

Hatchery-related effects

Degraded estuarine and nearshore habitat

SR Sockeye Salmon. This species includes all anadromous and residual sockeye salmon
from the Snake River basin, Idaho, and artificially-propagated sockeye salmon from the Redfish
Lake captive propagation program. The IC-TRT identified historical sockeye salmon production
in at least five Stanley Basin and Sawtooth Valley lakes and in lake systems associated with
Snake River tributaries currently cut off to anadromous access (e.g., Wallowa and Payette
Lakes), although current returns of SR sockeye salmon are extremely low and limited to Redfish
Lake (IC-TRT 2007). The 5-year geometric mean abundance for SR sockeye salmon (2005-
2009) was 166 total spawners (NOAA 2011, CBFWA 2011).

This species is still at extremely high risk across all four basic risk measures (abundance,
productivity, spatial structure and diversity. Although the captive brood program has been
successful in providing substantial numbers of hatchery produced O. nerka for use in
supplementation efforts, substantial increases in survival rates across life history stages must
occur in order to re-establish sustainable natural production (Hebdon et al. 2004, Keefer et al.
2008).

The key factor limiting recovery of SR sockeye salmon ESU is survival outside of the Stanley
Basin. Portions of the migration corridor in the Salmon River are impeded by water quality and
temperature (Idaho Department of Environmental Quality 2011). Increased temperatures may
reduce the survival of adult sockeye returning to the Stanley Basin. The natural hydrological
regime in the upper mainstem Salmon River Basin has been altered by water withdrawals. In
most years, sockeye adult returns to Lower Granite suffer catastrophic losses (e.g., > 50%
mortality in one year; Reed et al. 2003) before reaching the Stanley Basin, although the factors
causing these losses have not been identified. In the Columbia and lower Snake River migration
corridor, predation rates on juvenile sockeye salmon are unknown, but terns and cormorants
consume 12% of all salmon smolts reaching the estuary, and piscivorous fish consume an
estimated 8% of migrating juvenile salmon (NOAA Fisheries 2011).

MCR Steelhead. This species includes all naturally-spawned steelhead populations below
natural and artificial impassable barriers in streams from above the Wind River, Washington, and
the Hood River, Oregon (exclusive), upstream to, and including, the Yakima River, Washington,
excluding steelhead from the Snake River basin; and progeny of seven artificial propagation
programs. The IC-TRT identified 17 extant populations in this DPS (IC-TRT 2003). The
populations fall into four major population groups: the Yakima River Basin (four extant
populations), the Umatilla/Walla-Walla drainages (three extant and one extirpated populations);
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the John Day River drainage (five extant populations) and the Eastern Cascades group (five
extant and two extirpated populations) (Table 2.4.2.13) (NMFS 2009, Ford et al. 2011). The 5-
year geometric mean abundance for MCR steelhead (2006-2010) was 15,723 total spawners
(NOAA 2011, CBFWA 2011). The current estimate (2005-2009 5-year average) of natural origin
spawning abundance ranges from 70% to 97% across populations.

Table 2.4.2.13. Ecological subregions, populations, and scores for the key elements (A/P,
diversity, and SS/D) used to determine current overall viability risk for
MCR steelhead (NMFS 2009, Ford et al. 2011). Risk ratings range from
very low (VL), low (L), moderate (M), high (H), to very high (VH).
Maintained (MT) population status indicates that the population does not
meet the criteria for a viable population but does support ecological
functions and preserve options for recovery of the DPS.
Ecological . . . Integrated (?Vefé”
Subregions Population (Watershed) A/P Diversity sS/D Vlak_Jlllty
Risk
Fifteenmile Creek L L L Viable
Klickitat River M M M MT?
E::f;(rj]e Eastsi(_je Deschutes Ri\_/er L M M Viable
Slope Westside Deschutes River H M M H*
Tributaries Rock Creek H M M H?
White Salmon Extinct n/a n/a Extinct*
Crooked River Extinct n/a n/a Extinct*
Upper Mainstem M M M MT
h North Fork VL L L \H/llgg:g
John Da -
River | Middle Fork M M M MT
South Fork M M M MT
Lower Mainstem M M M MT
Walla Walla | Umatilla River M M M MT
and Umatilla | Touchet River M M M H
rivers Walla Walla River M M M MT
Satus Creek Viable
M M M (M)
Yakima Toppenish Creek Viable
River M M M (MT)
Naches River H M M H
Upper Yakima H H H H
* Re-introduction efforts underway (NMFS 2009).

There have been improvements in the viability ratings for some of the component populations,
but the MCR steelhead DPS is not currently meeting the viability criteria (adopted from the 1C-
TRT) in the MCR steelhead recovery plan (NMFS 2009). In addition, several of the factors cited
by Good et al. (2005) remain as concerns or key uncertainties. Natural origin spawning estimates
of populations have been highly variable with respect to meeting minimum abundance
thresholds. Straying frequencies into at least the Lower John Day River population are high.
Returns to the Yakima River basin and to the Umatilla and Walla Walla Rivers have been higher
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over the most recent brood cycle, while natural origin returns to the John Day River have
decreased. Out-of-basin hatchery stray proportions, although reduced, remain very high in the
Deschutes River basin (Ford et al. 2011).

The limiting factors and threats to MCR steelhead include (NMFS 2009, NOAA Fisheries 2011):

. Degraded freshwater habitat: Floodplain connectivity and function, channel structure and
complexity, riparian areas, fish passage, stream substrate, stream flow, and water quality
have been degraded as a result of cumulative impacts of agriculture, forestry, tributary
hydro system activities, and development

Mainstem Columbia River hydropower—related impacts

Degraded estuarine and nearshore marine habitat

Hatchery-related effects

Harvest-related effects

Effects of predation, competition, and disease

UCR Steelhead. This species includes all naturally-spawned steelhead populations below
natural and manmade impassable barriers in streams in the Columbia River Basin upstream from
the Yakima River, Washington, to the U.S.-Canada border, and progeny of six artificial
propagation programs. Four independent populations of UCR steelhead were identified by the
IC-TRT in the same upriver tributaries as for UC spring-run Chinook salmon (i.e., Wenatchee,
Entiat, Methow, and Okanogan; Table 2.4.2.14) and, similarly, no major population groupings
were identified due to the relatively small geographic area involved (IC-TRT 2003, Ford et al.
2011). All extant populations are considered to be at high risk of extinction (Table 22; Ford et al.
2011). The 5-year geometric mean abundance for UCR steelhead (2005-2009) was 7,884 total
spawners (Ford et al. 2011). The current estimate (2003-2008 5-year average) of natural origin
spawning abundance ranges from 9% to 47% across populations.

Table 2.4.2.14. Summary of the key elements (A/P, diversity, and SS/D) and scores used
to determine current overall viability risk for UCR steelhead populations
(Ford et al. 2011). Risk ratings range from very low (VL), low (L),
moderate (M), high (H), to very high (VH).

Population AP |Diversit Integrated \(/)i;g?ﬁy

(Watershed) y SS/D Risk y
Wenatchee River H H H H
Entiat River H H H H
Methow River H H H H
Okanogan River H H H H

UCR steelhead populations have increased in natural origin abundance in recent years, but
productivity levels remain low. The proportions of hatchery origin returns in natural spawning
areas remain extremely high across the DPS, especially in the Methow and Okanogan River
populations. The modest improvements in natural returns in recent years are probably primarily
the result of several years of relatively good natural survival in the ocean and tributary habitats.
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With the exception of the Okanogan population, the Upper Columbia populations rated as “low”
risk for spatial structure. The “high” risk ratings for SS/D are largely driven by chronic high
levels of hatchery spawners within natural spawning areas and lack of genetic diversity among
the populations (Ford et al. 2011).

The limiting factors and threats to the UCR steelhead DPS include (UCSRB 2007, NOAA
Fisheries 2011):

. Mainstem Columbia River hydropower—related adverse effects.
. Impaired tributary fish passage.
o Degraded freshwater habitat: Floodplain connectivity and function, channel structure and

complexity, riparian areas and large woody debris recruitment, stream flow, and water
quality have been degraded as a result of cumulative impacts of agriculture, forestry, and
development.

. Effects of predation, competition, and disease mortality: Fish management, including past
introductions and persistence of non-native (exotic) fish species continues to affect
habitat conditions for listed species.

. Hatchery-related effects.

. Harvest-related effects.

SRB Steelhead. This species includes all naturally-spawned steelhead populations below
natural and manmade impassable barriers in streams in the Snake River Basin of southeast
Washington, northeast Oregon, and Idaho, and progeny of six artificial propagation programs.
The IC-TRT identified 25 historical populations in five major groups (Table 2.4.2.15) (IC-TRT
2006, Ford et al. 2011). The IC-TRT has not assessed the viability of this species. The 5-year
geometric mean abundance for SRB steelhead (2005-2009) was 3,546 total spawners (NOAA
2011, CBFWA 2011).

The level of natural production in the two populations with full data series and the Asotin Creek
index reaches is encouraging, but the status of most populations in this DPS remains highly
uncertain. Population-level natural origin abundance and productivity inferred from aggregate
data and juvenile indices indicate that many populations are likely below the minimum
combinations defined by the IC-TRT viability criteria. The relative proportion of hatchery fish in
natural spawning areas near major hatchery release sites is highly uncertain. There is little
evidence for substantial change in ESU viability relative to the previous BRT and IC-TRT
reviews (Ford et al. 2011).

Limiting factors and threats to the SRB steelhead DPS include (IC-TRT 2006, NOAA Fisheries
2011):

. Mainstem Columbia River hydropower—related adverse effects
. Impaired tributary fish passage
. Degraded freshwater habitat: Floodplain connectivity and function, channel structure and

complexity, riparian areas and large woody debris recruitment, stream flow, and water
quality have been degraded as a result of cumulative impacts of agriculture, forestry, and
development
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Impaired water quality and increased water temperature
Related harvest effects, particularly for B-run steelhead

Predation

Genetic diversity effects from out-of-population hatchery releases

Table 2.4.2.15.

Ecological subregions, populations, and scores for the key elements (A/P,
diversity, and SS/D) used to determine current overall viability risk for
SRB steelhead (Ford et al. 2011, NMFS 2011). Risk ratings range from
very low (VL), low (L), moderate (M), high (H), to very high (VH).
Maintained (MT) population status indicates that the population does not
meet the criteria for a viable population but does support ecological
functions and preserve options for recovery of the DPS.

Ecological Spawn!ng . . Integrated O.VGF"’.I”
subregions Populations A/P | Diversity SS/D Vla_blllty
(Watershed) Risk*
Lower Tucannon River *k M M H
Snake River | Asotin Creek ol M M MT
Lower Grande Ronde *x M M Not rated
Grande Joseph Creek VL L L Highly viable
Ronde River | Upper Grande Ronde M M M MT
Wallowa River wx L L H
Lower Clearwater M L L MT
South Fork Clearwater H M M H
g!ea”"’ater Lolo Creek H M M H
IVer Selway River H L L H
Lochsa River H L L H
Little Salmon River *x M M MT
South Fork Salmon *x L L H
Secesh River *x L L H
Chamberlain Creek *x L L H
Lower MF Salmon *x L L H
Salmon Upper MF Salmon ** L L H
River Panther Creek *x M H H
North Fork Salmon *x M M MT
Lemhi River *x M M MT
Pahsimeroi River falad M M MT
East Fork Salmon *x M M MT
Upper Main Salmon *x M M MT
Imnaha Imnaha River M M MT

* There is uncertainty in these ratings due to a lack of population-specific data.
** |nsufficient data.
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Oregon Coast Recovery Domain. The OC recovery domain includes OC coho salmon,
southern green sturgeon, and eulachon, covering Oregon coastal streams south of the Columbia
River and north of Cape Blanco. Streams and rivers in this area drain west into the Pacific
Ocean, and vary in length from less than a mile to more than 210 miles in length.

OC Coho Salmon. This species includes all naturally-spawned populations of coho
salmon in Oregon coastal streams south of the Columbia River and north of Cape Blanco,
including the Cow Creek population, which is stock #37 of Oregon Department of Fish and
Wildlife’s (ODFW) coho hatchery program. OC Coho salmon were first listed in February 2008.
As part of a legal settlement agreement in 2008, NMFS completed a new status review for the
ESU. In 2011, NMFS issued a final rule re-promulgating the threatened listing for Oregon Coast
coho salmon (USDC 2011b).

The OC-TRT identified 56 populations — 21 independent and 35 dependent. The dependent
populations were dependent on strays from other populations to maintain them over long time
periods. The TRT also identified 5 biogeographic strata (Table 2.4.2.16) (Lawson et al. 2007).
The 5-year geometric mean abundance for OC coho salmon (2006-2010) was 162,769 total
spawners (ODFW 2011).
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Table 2.4.2.16. OC coho salmon populations. Dependent populations (D) are populations
that historically would not have had a high likelihood of persisting in
isolation for 100 years. These populations relied upon periodic
immigration from other populations to maintain their abundance.
Independent populations are populations that historically would have had
a high likelihood of persisting in isolation from neighboring populations
for 100 years and are rated as functionally independent (FI) and
potentially independent (PI) (McElhany et al. 2000, Lawson et al. 2007).

Stratum | Population Type | Stratum | Population Type
Necanicum Pl Alsea Fl
North Ecola D Mid- Big (Alsea) D
Coast Coast
Arch Cape D (cont.) Vingie D
Short Sands D Yachats D
Nehalem Fl Cummins D
Spring D Bob D
Watseco D Tenmile D
Tillamook Fl Rock D
Netarts D Big (Siuslaw) D
Rover D China D
Sand D Cape D
Nestucca Fl Berry D
Neskowin D Sutton D
Salmon Pl Siuslaw Fl
Mid- Devils D Lakes Siltcoos Pl
Coast Siletz Fl Tahkenitch PI
Schoolhouse D Tenmile Pl
Fogarty D Lower Umpqua Fl
Depoe D Umpqua | Middle Umpqua Fl
Rocky D North Umpqua Fl
Spencer D South Umpqua Fl
Wade D Threemile D
Coal D Mid- Co0s Fl
Moolack D South Coquille Fl
Big (Yaquina) D | Coast Johnson D
Yaquina Fl Twomile D
Theil D Floras Pl
Beaver Pl Sixes Pl

Wainwright et al. (2008) determined that the weakest strata of OC coho salmon were in the
North Coast and Mid-Coast of Oregon, which had only “low” certainty of being persistent. The
strongest strata were the Lakes and Mid-South Coast, which had “high” certainty of being
persistent. To increase certainty that the ESU as a whole is persistent, they recommended that
restoration work should focus on those populations with low persistence, particularly those in the

North Coast, Mid-Coast, and Umpqua strata.

A 2010 BRT (Stout et al. 2011) noted significant improvements in hatchery and harvest practices
have been made. However, harvest and hatchery reductions have changed the population
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dynamics of the ESU. It has not been demonstrated that productivity during periods of poor
marine survival is now adequate to sustain the ESU. Recent increases in adult escapement do not
provide strong evidence that the century-long downward trend has changed. The ability of the
OC coho salmon ESU to survive another prolonged period of poor marine survival remains in
question.

Current concerns for spatial structure focus on the Umpqua River. Of the four populations in the
Umpqua stratum, the North Umpqua and South Umpqua, were of particular concern. The North
Umpqua is controlled by Winchester Dam and has historically been dominated by hatchery fish.
Hatchery influence has recently been reduced, but the natural productivity of this population
remains to be demonstrated. The South Umpqua is a large, warm system with degraded habitat.
Spawner distribution appears to be seriously restricted in this population, and it is probably the
most vulnerable of any population in this ESU to increased temperatures.

Current status of diversity shows improvement through the waning effects of hatchery fish on
populations of OC coho salmon. In addition, recent efforts in several coastal estuaries to restore
lost wetlands should be beneficial. However, diversity is lower than it was historically because of
the loss of both freshwater and tidal habitat loss coupled with the restriction of diversity from
very low returns over the past 20 years.

The BRT concluded that there is a moderate certainty of ESU persistence over the next 100 years
and a low-to-moderate certainty that the ESU is sustainable for the foreseeable future, assuming
no future trends in factors affecting the ESU. The NMFS issued a final determination to retain
the ESA listing status, effective June 20, 2011. Thus, the February 2008 critical habitat
designation and 4(d) regulations remain in effect (USDC 2011b).

Limiting factors and threats to the OC coho salmon ESU include (Stout et al. 2011, NOAA
Fisheries 2011):

o Degraded freshwater habitat: Floodplain connectivity and function, channel structure and
complexity, riparian areas and large wood supply, stream substrate, stream flow, and
water quality have been degraded as a result of cumulative impacts of agriculture,
forestry, instream mining, dams, road crossings, dikes, levees, etc.

. Fish passage barriers that limit access to spawning and rearing habitats

. Adverse climate, altered past ocean/marine productivity, and current ocean ecosystem
conditions have favored competitors and predators and reduced salmon survival rates in
freshwater rivers and lakes, estuaries, and marine environments

Southern Oregon and Northern California Coasts Recovery Domain. The SONCC
recovery domain includes coho salmon, southern green sturgeon, and eulachon. The SONCC
recovery domain extends from Cape Blanco, Oregon, to Punta Gorda, California. This area
includes many small-to-moderate-sized coastal basins, where high quality habitat occurs in the
lower reaches of each basin, and three large basins (Rogue, Klamath and Eel) where high quality
habitat is in the lower reaches, little habitat is provided by the middle reaches, and the largest
amount of habitat is in the upper reaches.
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SONCC Coho Salmon. This species includes all naturally-spawned populations of coho
salmon in coastal streams between Cape Blanco, Oregon, and Punta Gorda, California, and
progeny of three artificial propagation programs. The SONCC-TRT identified 42 extant
populations within this ESU, as well as 3 artificial propagation programs (Williams et al. 2011).
In some cases, the SONCC-TRT also identified groups of populations referred to as “diversity
strata” largely based on the geographical arrangement of the populations and basin-scale
environmental and ecological characteristics. Of those populations, 13 strata and 17 populations
occur in Oregon (Table 2.4.2.17).

The estimated abundance for SONCC coho salmon was 6,705 total spawners (ODFW 2010,
Williams et al. 2011).

In most cases, populations appear to be well below the proposed viability thresholds, and the
steps needed to move them toward viability will be similar, regardless of the specific recovery
targets, which can be refined as more information becomes available. The SONCC-TRT
developed a framework to assess the viability of this species and recommended: (1) Securing all
extant populations, (2) collecting distribution and abundance data, (3) minimizing straying from
hatcheries to natural spawning areas, and (4) beginning critical research on climate change and
its potential impacts (Williams et al. 2008). Although long-term data on abundance of SONCC
coho salmon are scarce, available evidence from shorter-term research and monitoring efforts
indicate that conditions have worsened for populations since the last formal status review was
published (Good et al. 2005, Williams et al. 2011). Many independent populations are well
below low-risk abundance targets, and several are likely below the high-risk depensation
thresholds specified by the TRT (Williams et al. 2011).
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Table 2.4.2.17. SONCC coho salmon populations in Oregon. Dependent populations (D)
are populations that historically would not have had a high likelihood of
persisting in isolation for 100 years. These populations relied upon
periodic immigration from other populations to maintain their abundance.
Independent populations are populations that historically would have had
a high likelihood of persisting in isolation from neighboring populations
for 100 years and are rated as functionally independent (FI) and
potentially independent (PI). Two ephemeral populations (E) are defined
as populations both small enough and isolated enough that they are only
intermittently present (McElhany et al. 2000, Williams et al. 2011).

Population Population
River Basin Subbasin Type

Elk River Fl
Mill Creek D
Hubbard Creek E
Brush Creek D
Mussel Creek D
Euchre Creek E
Lower Rogue River Pl

Rogue River* Illinois River* Fl
Mid Rogue/Applegate™ Fl

Upper Rogue River Fl

Hunter Creek D
Pistol River D
Chetco River Fl
Winchuck River Pl
Smith River* Fl
.. | Middle Klamath River Pl

Klamath River Upper Klamath River Fl

* Populations that also occur partly in California.

Limiting factors and threats to SONCC coho salmon include (NMFS 2012, NOAA Fisheries

2011):

Lack of floodplain and channel structure
Impaired water quality

Altered sediment supply

Degraded stream substrate

Impaired estuarine function

Impaired fish passage

Hatchery-related adverse effects

Effects of predation, competition, and disease mortality
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Threats from natural or man-made factors have worsened in the past 5 years, primarily due to
four factors: small population dynamics, climate change, multi-year drought, and poor ocean
survival conditions (NOAA Fisheries 2011).

2.4.3 Status of the Critical Habitats

We based our ratings of the status of critical habitat primarily on a watershed-scale analysis of
conservation value that focused on the presence of listed ESA-listed species and physical
features (i.e., the primary constituent elements or PCES) that are essential to their conservation.
The physical or biological features of freshwater spawning and incubation sites include water
flow, water quality, water temperatures, suitable substrate for spawning and incubation, and
migratory access for adults and juveniles. These features are essential to conservation because
without them the species cannot successfully spawn and produce offspring. The physical or
biological features of freshwater migration corridors associated with spawning and incubation
sites include water flow, water quality and water temperatures to support larval and adult
mobility; abundant prey items to support larval feeding after the yolk sac is depleted; and free
passage (i.e., no obstructions) for adults and juveniles. These features are essential to
conservation because they allow adult fish to swim upstream to reach spawning areas, and they
allow juvenile fish to proceed downstream and reach the ocean.

The analysis for the 2005 designations of critical habitat for 12 species of listed salmon and
steelhead species in the Columbia River basin was completed by interagency critical habitat
analytical review teams (CHARTS). These teams focused on large geographical areas
corresponding approximately to recovery domains (NOAA Fisheries 2005). A CHART also did
an initial assessment of PCEs for coho salmon on the Oregon Coast (NOAA Fisheries 2005). The
CHARTSs ranked the conservation value of each watershed based on the quantity of stream
habitat with PCEs, the present condition of those PCEs, the likelihood of achieving PCE
potential (either naturally or through active restoration), support for rare or important genetic or
life history characteristics, support for abundant populations, and support for spawning and
rearing populations. In some cases, we have refined our understanding of these conservation
values of these watersheds based on the work of TRTs and other recovery planning efforts that
have better explained the habitat attributes, ecological interactions, and population characteristics
important to each species.

-51-



Salmon and Steelhead Critical Habitat. Tables 2.4.3.1 and 2.4.3.2 identify the PCEs
(i.e., site types, site attributes) and corresponding life history events for the critical habitats of
listed salmon and steelhead.

Table 2.4.3.1. PCEs of critical habitats designated for listed salmon and steelhead species

(except SR spring/summer-run Chinook salmon, SR fall-run Chinook
salmon, SR sockeye salmon, and SONCC coho salmon), and
corresponding species life history events.

Primary Constituent Elements
Species Life History Event
Site Type Site Attribute
Freshwater Substrate Adult spawning
spawning Water quality Embryo incubation
Water quantity Alevin growth and development
Fres_hwater Floodplain connectivity
rearing Forage
Fry emergence from gravel
Natural cover Fry/parr/smolt growth and development
Water quality yip g P
Water quantity
Freshwater Free of artificial obstruction Adult sexual maturation
migration Natural cover Adult upstream migration and holding
Water quality Kelt (steelhead) seaward migration
Water quantity Fry/parr/smolt growth, development, and seaward migration
Estuarine Forage
areas Free of artificial obstruction Adult sexual maturation and “reverse smoltification”
Natural cover Adult upstream migration and holding
Salinity Kelt (steelhead) seaward migration
Water quality Fry/parr/smolt growth, development, and seaward migration
Water quantity
Nearshore Forage
marine areas | Free of artificial obstruction | Adult growth and sexual maturation
Natural cover Adult spawning migration
Water quantity Nearshore juvenile rearing
Water quality
Offshore Adult growth and sexual maturation
, Forage . T
marine areas | \»...o quality Adult spawning migration
Subadult rearing
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Table 2.4.3.2.

PCEs of critical habitats designated for SR spring/summer-run Chinook
salmon, SR fall-run Chinook salmon, SR sockeye salmon, and SONCC
coho salmon, and corresponding species life history events.

Primary Constituent Elements

Species Life History Event

rearing areas

Site Site Attribute
Spawning Access (sockeye)
and juvenile | Cover/shelter

Food (juvenile rearing)
Riparian vegetation
Space (Chinook, coho)
Spawning gravel
Water quality

Water temp (sockeye)
Water quantity

Adult spawning

Embryo incubation

Alevin growth and development

Fry emergence from gravel
Fry/parr/smolt growth and development

development
to adulthood

Ocean areas — not identified

Adult and Cover/shelter

juvenile Food (juvenile)

migration Riparian vegetation

corridors Safe passage Adult sexual maturation
Space Adult upstream migration and holding
Substrate Kelt (steelhead) seaward migration
Water quality Fry/parr/smolt growth, development, and seaward migration
Water quantity
Water temperature
Water velocity

Acreas for Nearshore juvenile rearing

growth and Subadult rearing

Adult growth and sexual maturation
Adult spawning migration

We give descriptions of the status of critical habitat for each species of salmon and steelhead below.

LCR Chinook salmon. Designated critical habitat for LCR Chinook salmon includes all
Columbia River estuarine areas and river reaches from the mouth to the confluence with the Hood
River, as well as specific stream reaches in the following subbasins: Middle Columbia/Hood, Lower
Columbia/Sandy, Lewis, Lower Columbia/Clatskanie, Upper Cowlitz, Cowlitz, Lower Columbia,
Grays/Elochoman, Clackamas, and Lower Willamette (NMFS 2005b). There are 48 watersheds
within the range of this ESU. Four watersheds received a low rating, 13 received a medium rating, and
31 received a high rating of conservation value for the species (i.e., for recovery) (NOAA Fisheries
2005). The lower Columbia River has a high conservation value. It connects every population with the
ocean, and is used by rearing/migrating juveniles and migrating adults. The Columbia River estuary is
a unique and essential area for juveniles and adults making the physiological transition between life in
freshwater and marine habitats. Of the 1,655 miles of habitat eligible for designation, NMFS
designated 1,311 miles as critical habitat.

The major factors affecting the condition of the PCEs for this species are (LCFRB 2010, NOAA
Fisheries Service 2011):
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. Degraded estuarine and near-shore marine habitat resulting from the cumulative impacts
of land use and flow management by the Columbia River hydropower system

. Reduced productivity resulting from sediment and nutrient-related changes in the estuary

. In freshwater habitats, degradation of floodplain connectivity and function, channel
structure and complexity, riparian areas, stream substrate, stream flow, and water quality,
all as a result of the cumulative impacts of agriculture, forestry, and development

. Elevated concentrations of contaminants in sediments and water

. Reduced access to spawning and rearing habitats in tributaries, mainly as a result of
hydropower projects

. Reduced access to off-channel rearing habitat in the Lower Columbia River

UWR Chinook salmon. Designated critical habitat for UWR Chinook salmon includes all
Columbia River estuarine areas and river reaches from the mouth upstream to the confluence with the
Willamette River, as well as specific stream reaches in the following subbasins: Middle Fork
Willamette, Coast Fork Willamette, Upper Willamette, McKenzie, North Santiam, South Santiam,
Middle Willamette, Molalla/Pudding, Clackamas, and Lower Willamette (NMFS 2005b). There are
60 watersheds within the range of this species. Nineteen watersheds received a low rating, 18 received
a medium rating, and 23 received a high rating of conservation value for the species (NOAA Fisheries
2005). The lower Willamette/Columbia River rearing/migration has a high conservation value. It
connects every population with the ocean and is used by rearing/migrating juveniles and migrating
adults. The Columbia River estuary is a unique and essential area for juveniles and adults making the
physiological transition between life in freshwater and marine habitats. Of the 1,796 miles of habitat
eligible for designation, NMFS designated 1,472 miles as designated critical habitat.

The major factors affecting the condition of the PCES for this species are (ODFW and NMFS
2011, NOAA Fisheries 2011):

. Significantly reduced access to spawning and rearing habitat because of tributary dams

. Degraded freshwater habitat, especially floodplain connectivity and function, channel
structure and complexity, and riparian areas and large wood recruitment as a result of the
cumulative impacts of agriculture, forestry, and development

. Degraded water quality and altered water temperatures as a result of both tributary dams
and the cumulative impacts of agriculture, forestry, and urban development

UCR spring-run Chinook salmon. Designated critical habitat for UCR spring Chinook
includes all Columbia River estuarine areas and river reaches from the mouth upstream to Chief
Joseph Dam, as well as specific stream reaches in the following subbasins: Chief Joseph,
Methow, Upper Columbia/Entiat, and Wenatchee (NMFS 2005b). There are 31 watersheds
within the range of this species. Five watersheds received a medium rating and 26 received a
high rating of conservation value to the species. The Columbia River downstream of the specie’s
spawning range has a high conservation value and is the only habitat area designated in 15 of the
high-value watersheds identified above. This corridor connects every population with the ocean
and is used by rearing/migrating juveniles and migrating adults. The Columbia River estuary is a
unique and essential area for juveniles and adults making the physiological transition between
life in freshwater and marine habitats. Of the 1,002 miles of habitat eligible for designation,
NMFS designated 974 miles as critical habitat.
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The major factors affecting the condition of the PCES for this species are (UCSRB 2007, NOAA
Fisheries 2011):

. Altered upstream and downstream fish passage, ecosystem structure and function, flows,
and water quality, all due to the Columbia River hydropower system
. Degraded floodplain connectivity and function, channel structure and complexity,

riparian areas and large woody debris recruitment, stream flow, and water quality as a
result of the cumulative impacts of agriculture, forestry, and development
o Degraded estuarine and nearshore marine habitats

SR SS Chinook salmon. Designated critical habitat for SR spring/summer-run Chinook
salmon includes all Columbia River estuarine areas and river reaches from the mouth upstream
to the confluence of the Columbia and Snake rivers, and all Snake River reaches from the
confluence of the Columbia River upstream to Hells Canyon Dam (NMFS 1999a). Critical
habitat also includes river reaches presently or historically accessible (except those above
impassable natural falls, including Napias Creek Falls, and Dworshak and Hells Canyon dams)
in the following subbasins: Hells Canyon, Imnaha, Lemhi, Little Salmon, Lower Grande Ronde,
Lower Middle Fork Salmon, Lower Salmon, Lower Snake-Asotin, Lower Snake-Tucannon,
Middle Salmon-Chamberlain, Middle Salmon-Panther, Pahsimeroi, South Fork Salmon, Upper
Middle Fork Salmon, Upper Grande Ronde, Upper Salmon, and Wallowa.

Designated areas of critical habitat consist of the water, waterway bottom, and the adjacent
riparian zone (defined as an area 300 feet from the normal high water line on each side of the
river channel) (NMFS 1999a). Designation did not involve rating the conservation value of
specific watersheds as was done in subsequent designations (NMFS 2005b). The lower
Columbia River is among the areas of high conservation value to this species because it connects
every population with the ocean and is used by rearing/migrating juveniles and migrating adults.
The Columbia River estuary is a unique and essential area for juveniles and adults making the
physiological transition between life in freshwater and marine habitats.

The major factors affecting the condition of the PCES for this species are (NOAA Fisheries
2011):

. Degradation of floodplain connectivity and function, channel structure and complexity,
riparian areas and large wood supply, stream substrate, water temperatures, stream flows,
and water quality, all as a result of the cumulative impacts of agriculture, forestry, and
development

. Impacts from the mainstem Columbia River hydropower system

SR fall-run Chinook salmon. Designated critical habitat for SR fall-run Chinook salmon
includes all Columbia River estuarine areas and river reaches from the mouth upstream to the
confluence of the Columbia and Snake rivers; all Snake River reaches from the confluence of the
Columbia River upstream to Hells Canyon Dam; the Palouse River from its confluence with the
Snake River upstream to Palouse Falls; the Clearwater River from its confluence with the Snake River
upstream to its confluence with Lolo Creek; and the North Fork Clearwater River from its confluence
with the Clearwater River upstream to Dworshak Dam. Critical habitat also includes river reaches
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presently or historically accessible (except those above impassable natural falls and Dworshak and
Hells Canyon dams) in the following subbasins: Clearwater, Hells Canyon, Imnaha, Lower Grande
Ronde, Lower North Fork Clearwater, Lower Salmon, Lower Snake, Lower Snake-Asotin, Lower
Snake-Tucannon, and Palouse. The lower Columbia River is among the areas of high conservation
value to this species because it connects every population with the ocean and is used by
rearing/migrating juveniles and migrating adults. The Columbia River estuary is a unique and
essential area for juveniles and adults making the physiological transition between life in freshwater
and marine habitats. Designated areas consist of the water, waterway bottom, and the adjacent riparian
zone (defined as an area 300 feet from the normal high water line on each side of the river channel).

The major factors affecting the condition of the PCES for this species are (NOAA Fisheries 2011):

. Degraded floodplain connectivity and function, and channel structure and complexity, as
a result of the cumulative impacts of agriculture, forestry, and development

. Lost access to historical habitat above Hells Canyon and other Snake River dams

. Impacts of the mainstem Columbia River hydropower system

. Degraded estuarine and nearshore habitat

CR chum salmon. Designated critical habitat for CR chum salmon includes all Columbia
River estuarine areas and river reaches from the mouth upstream to the confluence with the White
Salmon River, as well as specific stream reaches in the following subbasins: Middle Columbia/Hood,
Lower Columbia/Sandy, Lewis, Lower Columbia/Clatskanie, Cowlitz, Lower Columbia, and Grays/
Elochoman (NMFS 2005b). There are 20 watersheds within the range of this ESU. Three watersheds
received a medium rating and 17 received a high rating for their conservation value to the ESU (i.e.,
for recovery). The lower Columbia River has a high conservation value and is the only habitat area
designated in one of the high value watersheds identified above. This corridor connects every
population with the ocean and is used by rearing/migrating juveniles and migrating adults. The
Columbia River estuary is a unique and essential area for juveniles and adults making the
physiological transition between life in freshwater and marine habitats. Of the 725 miles of habitat
eligible for designation, NMFS designated 708 miles as critical habitat.

The major factors affecting the condition of the PCES for this species are (LCFRB 2010, NOAA
Fisheries 2011):

. Degraded estuarine and nearshore marine habitats resulting from the cumulative impacts
of land use and flow management by the Columbia River hydropower system
. Degraded floodplain connectivity and function, channel structure and complexity, stream

substrate, and riparian areas and large wood recruitment as a result of the cumulative
impacts of agriculture, forestry, and development

. Altered stream flows as a result of hydropower and water supply operations

. Reduced access to off-channel rearing habitat

. Reduced water quality

. Alterations of the Columbia River’s flow regime and the Columbia River plume that have
altered the water temperature regime and estuarine food web, and have reduced ocean
productivity

. Contaminants that have affected fish health and reproduction
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SONCC coho salmon. Critical habitat for SONCC coho salmon includes all accessible
waterways, substrate, and adjacent riparian zones between the Mattole River in California, and
the Elk River in Oregon, inclusive (USDC 1999). Excluded are: (1) areas above specific dams
identified in USDC (1999), (2) areas above longstanding natural impassible barriers (i.e., natural
waterfalls), and (3) tribal lands.

The major factors affecting the condition of the PCES for this species are (NOAA Fisheries
2011, NMFS 2012):

Lack of floodplain function and channel structure

Impaired water quality

Altered hydrologic function (timing of volume of water flow)
Impaired estuary functioning

Degraded riparian forest conditions

Altered sediment supply

Barriers to migration

Oregon Coast coho salmon. Critical habitat for OC coho salmon includes areas specified
in USDC (2008) south of the Columbia River and north of Cape Blanco including the Nehalem
River, Nestucca River, Siletz River, Yaquina River, Alsea River, Siuslaw River, Umpgua River,
Coos River, and Coquille River.

The major factors affecting the condition of the PCES for this species are (Stout et al. 2011,
NOAA Fisheries 2011):

. Degraded floodplain connectivity and function, channel structure and complexity,
riparian areas and large wood supply, stream substrate, stream flow, and water quality as
a result of the cumulative impacts of agriculture, forestry, instream mining, dams, road
crossings, dikes, and levees

. Fish passage barriers that limit access to spawning and rearing habitats

SR sockeye salmon. Designated critical habitat for SR sockeye salmon includes all
Columbia River estuarine areas and river reaches from the mouth upstream to the confluence of
the Columbia and Snake rivers; all Snake River reaches from the confluence of the Columbia
River upstream to the confluence of the Salmon River; all Salmon River reaches from the
confluence of the Snake River upstream to Alturas Lake Creek; Stanley, Redfish, Yellow Belly,
Pettit, and Alturas lakes (including their inlet and outlet creeks); Alturas Lake Creek; and that
portion of Valley Creek between Stanley Lake Creek and the Salmon River (USDC 1993).

Designated areas consist of the water, waterway bottom, and the adjacent riparian zone (defined
as an area 300 feet from the normal high water line on each side of the river channel) (USDC
1993). Designation did not involve rating the conservation value of specific watersheds as was
done in subsequent designations. The lower Columbia River is among the areas of high
conservation value to this species because it connects every population with the ocean and is
used by rearing/migrating juveniles and migrating adults. The Columbia River estuary is a
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unique and essential area for juveniles and adults making the physiological transition between
life in freshwater and marine habitats.

The major factors affecting the condition of the PCES for this species are (NOAA Fisheries
2011):

. High water temperatures in portions of the migration corridor in the Salmon

. Alteration of the natural hydrological regime in the upper mainstem Salmon River Basin
by water withdrawals

. Impacts of the mainstem Columbia River hydropower system

LCR steelhead. Designated critical habitat for LCR steelhead includes all Columbia
River estuarine areas and river reaches from the mouth upstream to the confluence with the Hood
River, as well as specific stream reaches in the following subbasins: Middle Columbia/Hood,
Lower Columbia/Sandy, Lewis, Lower Columbia/Clatskanie, Upper Cowlitz, Cowlitz,
Clackamas, and Lower Willamette (NMFS 2005b). There are 32 watersheds within the range of
this DPS. Two watersheds received a low rating, 11 received a medium rating, and 29 received a
high rating of conservation value to the DPS. The lower Columbia River has a high conservation
value. This corridor connects every population with the ocean and is used by rearing/migrating
juveniles and migrating adults. The Columbia River estuary is unique and essential area for
juveniles and adults making the physiological transition between life in freshwater and marine
habitats. Of the 2,673 miles of habitat areas eligible for designation, NMFS designated 2,324
miles as critical habitat.

The major factors affecting the condition of the PCES for this species are (LCFRB 2010, NOAA
Fisheries 2011):

. Degraded estuarine and nearshore marine habitat resulting from the cumulative impacts
of land use and flow management by the Columbia River hydropower system
. Degraded floodplain connectivity and function, channel structure and complexity,

riparian areas and recruitment of large wood, stream substrate, stream flow, and water
quality as a result of the cumulative impacts of agriculture, forestry, and development

. Reduced access to spawning and rearing habitat as a result of tributary hydropower
projects and lowland development

o Alterations of the Columbia River’s flow regime and the Columbia River plume that have
altered the water temperature regime and estuarine food web, and have reduced ocean
productivity

. Reduced productivity resulting from sediment and nutrient-related changes in the estuary

. Contaminants that are affecting fish health and reproduction

UWR steelhead. Designated critical habitat for UWR steelhead 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 the following subbasins: Upper Willamette, North Santiam, South
Santiam, Middle Willamette, Molalla/Pudding, Yamhill, Tualatin, and Lower Willamette (NMFS
2005b). There are 38 watersheds within the range of this DPS. The lower Willamette/Columbia River
has a high conservation value and is the only habitat area designated in one of the high value
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watersheds identified above. This corridor connects every population with the ocean and is used by
rearing/migrating juveniles and migrating adults. The Columbia River estuary is a unique and
essential area for juveniles and adults making the physiological transition between life in freshwater
and marine habitats. Of the 1,830 miles of habitat eligible for designation, 1,276 miles of stream are
designated critical habitat.

The major factors affecting the condition of the PCES for this species are (ODFW and NMFS
2011, NOAA Fisheries 2011):

. Degraded floodplain connectivity and function, channel structure and complexity,
riparian areas and large wood recruitment, stream substrate, stream flow, and water
quality as a result of the cumulative impacts of agriculture, forestry, and development

. Reduced access to spawning and rearing habitat as a result of tributary hydropower
projects and lowland development
. Reduced access to spawning and rearing habitats, mainly as a result of artificial barriers

in tributaries

MCR steelhead. Designated critical habitat for MCR steelhead includes all Columbia
River estuarine areas and river reaches in the following subbasins: Upper Yakima, Naches,
Lower Yakima, Middle Columbia/Lake Wallula, Walla Walla, Umatilla, Middle
Columbia/Hood, Klickitat, Upper John Day, North Fork John Day, Middle Fork John Day,
Lower John Day, Lower Deschutes, Trout, and Upper Columbia/Priest Rapids (NMFS 2005b).
There are 114 watersheds within the range of this DPS. Nine watersheds received a low rating,
24 received a medium rating, and 81 received a high rating of conservation value to the DPS (see
Chapter 4 for more detail). The lower Columbia River downstream of the specie’s spawning
range has a high conservation value and is the only habitat area designated in three of the high
value watersheds identified above. This corridor connects every population with the ocean and is
used by rearing/migrating juveniles and migrating adults. Of the 6,529 miles of habitat areas
eligible for designation, 5,815 miles of stream are designated critical habitat.

The major factors affecting the condition of the PCES for this species are (NMFS 2009, NOAA
Fisheries 2011):

. Degraded floodplain connectivity and function, channel structure and complexity,
riparian areas, fish passage, stream substrate, stream flow, and water quality as a result of
cumulative impacts of agriculture, forestry, tributary hydropower projects, and
development

. Impacts from the mainstem Columbia River hydropower system

. Degraded estuarine and nearshore marine habitats

UCR steelhead. Designated critical habitat for UCR steelhead includes all Columbia
River estuarine areas and river reaches from the mouth upstream to Chief Joseph Dam, as well as
specific stream reaches in the following subbasins: Chief Joseph, Okanogan, Similkameen,
Methow, Upper Columbia/Entiat, Wenatchee, Lower Crab, and Upper Columbia/Priest Rapids
(NMFS 2005b). There are 42 watersheds within the range of this DPS. Three watersheds
received a low rating, 8 received a medium rating, and 31 received a high rating of conservation
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value to the DPS. The Columbia River downstream of the specie’s spawning range has a high
conservation value and is the only habitat area designated in 11 of the high value watersheds
identified above. This corridor connects every population with the ocean and is used by
rearing/migrating juveniles and migrating adults. The Columbia River estuary is a unique and
essential area for juveniles and adults making the physiological transition between life in
freshwater and marine habitats. Of the 1,332 miles of habitat areas eligible for designation,
NMFS designated 1,262 miles as critical habitat.

The major factors affecting the condition of the PCES for this species are (UCSRB 2007, NOAA
Fisheries 2011):

. Impacts from the mainstem Columbia River hydropower system
. Impaired tributary fish passage
. Degraded floodplain connectivity and function, channel structure and complexity,

riparian areas and large woody debris recruitment, stream flow, and water quality as a
result of the cumulative impacts of agriculture, forestry, and development

SRB steelhead. Designated critical habitat for SRB steelhead includes all Columbia River
estuarine areas and river reaches proceeding upstream to the confluence of the Columbia and
Snake rivers as well as specific stream reaches in the following subbasins: Hells Canyon, Imnaha
River, Lower Snake/Asotin, Upper Grande Ronde River, Wallowa River, Lower Grande Ronde,
Lower Snake/Tucannon, Lower Snake River, Upper Salmon, Pahsimeroi, Middle Salmon-
Panther, Lemhi, Upper Middle Fork Salmon, Lower Middle Fork Salmon, Middle Salmon-
Chamberlain, South Fork Salmon, Lower Salmon, Little Salmon, Upper Selway, Lower Selway,
Lochsa, Middle Fork Clearwater, South Fork Clearwater, and Clearwater (NMFS 2005b). There
are 289 watersheds within the range of this DPS. Fourteen watersheds received a low rating, 44
received a medium rating, and 231 received a high rating of conservation value to the DPS. The
lower Snake/Columbia River downstream of the specie’s spawning range has a high
conservation value and is the only habitat area designated in 15 of the high value watersheds
identified above. This corridor connects every population with the ocean and is used by
rearing/migrating juveniles and migrating adults. The Columbia River estuary is a unique and
essential area for juveniles and adults making the physiological transition between life in
freshwater and marine habitats. Of the 8,225 miles of habitat areas eligible for designation,
NMFS designated 8,049 miles as critical habitat.

The major factors affecting the condition of the PCES for this species are (IC-TRT 2006, NOAA
Fisheries 2011):

. Impacts from the mainstem Columbia River hydropower system

. Degraded floodplain connectivity and function, channel structure and complexity,
riparian areas and large woody debris recruitment, stream flow, and water quality as a
result of the cumulative impacts of agriculture, forestry, and development

. Increased water temperature

Green sturgeon. Critical habitat for green sturgeon includes: freshwater rivers, the
bypasses, the Sacramento-San Joaquin Delta, coastal bays and estuaries, and coastal marine areas
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(within 110 m depth) extending from the California/Mexico border north to Monterey Bay,
California, and from the Alaska/Canada border northwest to the Bering Strait; and certain coastal
bays and estuaries in California, Oregon, and Washington (USDC 2009b).

For freshwater rivers north of and including the Eel River, NMFS did not consider the areas
upstream of the head of the tide to be part of the geographical area occupied by southern DPS
green sturgeon. However, the critical habitat designation recognizes not only the importance of
natal habitats, but of habitats throughout their range. Critical habitat has been designated in
coastal U.S. marine waters within 60 fathoms depth from Monterey Bay, California (including
Monterey Bay), north to Cape Flattery, Washington, including the Strait of Juan de Fuca,
Washington, to its United States boundary; the Sacramento River, lower Feather River, and
lower Yuba River in California; the Sacramento-San Joaquin Delta and Suisun, San Pablo, and
San Francisco bays in California; the lower Columbia River estuary; and certain coastal bays and
estuaries in California (Humboldt Bay), Oregon (Coos Bay, Winchester Bay, Yaquina Bay, and
Nehalem Bay), and Washington (Willapa Bay and Grays Harbor) and freshwater (USDC 2009b).
Table 2.4.3.1 lists the PCEs of critical habitat for southern DPS green sturgeon and
corresponding life history events.

Table 2.4.3.3. PCEs of critical habitat designated for southern DPS green sturgeon and
corresponding species life history events.

Si tep'?):giry Constlélijtin’ig:ﬁ?uetr;ts Species Life History Event

Freshwater | Food resources Adult spawning

riverine Migratory corridor Embryo incubation, growth and development

system Sediment quality Larval emergence, growth and development
Substrate type or size Juvenile metamorphosis, growth and development
Water depth
Water flow
Water quality

Estuarine Food resources Juvenile growth, development, seaward migration

areas Migratory corridor Subadult growth, development, seasonal holding, and movement
Sediment quality between estuarine and marine areas
Water flow Adult growth, development, seasonal holding, movements
Water depth between estuarine and marine areas, upstream spawning
Water quality movement, and seaward post-spawning movement

Coastal Subadult growth and development, movement between estuarine

marine Food resources and marine areas, and migration between marine areas

areas Migratory corridor Adult sexual maturation, growth and development, movements
Water quality between estuarine and marine areas, migration between marine

areas, and spawning migration

The major factors affecting the condition of the PCEs for this species within freshwater rivers,
bypasses, and the Sacramento-San Joaquin Delta (the Delta) are (USDC 2009b):

. Dams and diversions that obstruct migration, alter water flows and temperature, and
modify substrate composition within the rivers
o Low water levels may obstruct passage through the bypasses, resulting in stranded fish
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. Pollution from agricultural runoff and water returns, as well as from other point- and non-
point sources, degrades water quality within the rivers, bypasses and the Delta.

. Dredging and pile driving can adversely affect water quality and prey resources, and alter
the composition and distribution of bottom substrates within the Delta

Within bays and estuaries, the major factors affecting the condition of the PCEs for this species
are (USDC 2009b):

o The application of pesticides that adversely affects prey resources and water quality

o Disturbance of bottom substrates by dredging or certain other activities that adversely
affects prey resources, or degrades water quality through re-suspension of contaminated
sediments.

. Commercial shipping and other sources of point- and non-point source pollution that
discharge contaminants

. Disposal of dredged materials that bury prey resources

. Bottom trawl fisheries that disturb the bottom and may result in beneficial or adverse

effects on prey resources for green sturgeon

Within coastal marine areas, the major factors affecting the condition of the PCEs for this species
are (USDC 2009b):

. Disturbance of bottom substrates by dredging or certain other activities that adversely
affects prey resources, or degrades water quality through re-suspension of contaminated
sediments.

. Commercial shipping and other sources of point- and non-point source pollution that
discharge contaminants

o Disposal of dredged materials that bury prey resources

o Bottom trawl fisheries that disturb the bottom and may result in beneficial or adverse

effects on prey resources for green sturgeon

Eulachon. Critical habitat for eulachon includes portions of 16 rivers and streams in
California, Oregon, and Washington (USDC 2011c). All of these areas are designated as
migration and spawning habitat for this species. In Oregon, NMFS designated 24.2 miles of the
lower Umpqua River, 12.4 miles of the lower Sandy River, and 0.2 miles of Tenmile Creek as
critical habitat. The NMFS also designated the mainstem Columbia River from the mouth to the
base of Bonneville Dam, a distance of 143.2 miles, as critical habitat. Table 2.4.3.2 lists the
designated Physical and Biological Features (PBFs) for eulachon and associated species life
history events.
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Table 2.4.3.4. PBFs of critical habitats designated for eulachon and corresponding
species life history events.

Essential Features
Species Life History Event

Site Type Site Attribute
Freshwater Flow,
spawning Water quality Adult spawning
and Water temperature Incubation

incubation Substrate
Freshwater Flow,

migration Water quality Adult and larval mobility
Water temperature, Larval feeding
Food

The major factors affecting the condition of the PCEs for this species include (Gustafson et al.
2010, Gustafson et al. 2011, NOAA Fisheries 2011):

Changes in ocean conditions due to climate change
Adverse effects related to dams and water diversions
Artificial fish passage barriers

Water pollution

Increased water temperatures

Insufficient stream flow

Altered sediment balances

2.4.4 Marine Mammals
2.4.4.1 Southern Resident Killer Whales

Current Rangewide Status of the Species. The Southern Resident killer whale DPS, composed of
J, Kand L pods, was listed as endangered under the ESA on November 18, 2005 (70 FR 69903).
Southern Residents are designated as “depleted” and “strategic” under the Marine Mammal
Protection Act (MMPA)(68 FR 31980, May 29, 2003).

This section summarizes the status of the Southern Resident killer whales throughout their range.
The final recovery plan for Southern Residents was issued in January 2008 (NMFS 2008a). This
section summarizes information taken largely from the recovery plan and recent 5-year status
review (NMFS 2011), as well as new data that became available more recently. For more
detailed information about this population, please refer to NMFS (2008a).

Abundance, Productivity and Trends. Southern Resident killer whales are a long-lived
species, with late onset of sexual maturity (review in NMFS 2008a). Females produce a low
number of surviving calves over the course of their reproductive life span (Bain 1990, Olesiuk et
al. 1990). Southern Resident females appear to have reduced fecundity relative to Northern
Residents; the average interbirth interval for reproductive Southern Resident females is 6.1 years,
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which is longer than that of Northern Resident killer whales (Olesiuk et al. 2005). Mothers and
offspring maintain highly stable social bonds throughout their lives, which is the basis for the
matrilineal social structure in the Southern Resident population (Baird 2000, Bigg et al. 1990,
Ford et al. 2000). Groups of related matrilines form pods. Three pods — J, K, and L — make up
the Southern Resident community. Clans are composed of pods with similar vocal dialects and
all three pods of the Southern Residents are part of J clan.

The historical abundance of Southern Resident killer whales is estimated from 140 to an
unknown upper bound. The minimum historical estimate (~140) included whales killed or
removed for public display in the 1960s and 1970s added to the remaining population at the time
the captures ended. Several lines of evidence (i.e., known kills and removals [Olesiuk et al.
1990], salmon declines [Krahn et al. 2002] and genetics [Krahn et al. 2002, Ford et al. 2011a])
all indicate that the population used to be much larger than it is now, but there is currently no
reliable estimate of the upper bound of the historical population size. When faced with
developing a population viability analysis for this population, NMFS’ biological review team
found it reasonable to assume an upper bound of as high as 400 whales to estimate carrying
capacity (Krahn et al. 2004).

At present, the Southern Resident population has declined to essentially the same size that was
estimated during the early 1960s, when it was considered as likely depleted (Olesiuk et al. 1990)
(Figure 2.4.4.1). Since censuses began in 1974, J and K pods have steadily increased their sizes.
However, the population suffered an almost 20 percent decline from 1996-2001 (from 97 whales
in 1996 to 81 whales in 2001), largely driven by lower survival rates in L pod. Since then the
overall population has increased slightly from 2002 to present (from 83 whales in 2002 to 88
whales in August, 2011). Over the last 28 years (1983-2010), population growth has been
variable, with an average annual population growth rate of 0.3 percent and standard deviation of
+ 3.2 percent. Seasonal mortality rates among Southern and Northern Resident whales may be
highest during the winter and early spring, based on the numbers of animals missing from pods
returning to inland waters each spring. Olesiuk et al. (2005) identified high neonate mortality
that occurred outside of the summer season. At least 12 newborn calves (nine in the southern
community and three in the northern community) were seen outside the summer field season and
disappeared by the next field season. Additionally, stranding rates are higher in winter and spring
for all killer whale forms in Washington and Oregon (Norman et al. 2004). Southern Resident
strandings in coastal waters offshore include three separate events (1995 and 1996 off of
Northern Vancouver Island and the Queen Charlotte Islands, and 2002 offshore of Long Beach,
Washington State), but the causes of death are unknown (NMFS 2008a).

There are 26 whales in J pod, 20 whales in K pod and 42 whales in L pod. There are currently 2
adult males and one nearly matured male in J pod, three adult males in K pod, and 10 adult males
in L pod. The population is 35.6 percent juveniles, 34.5 percent reproductive females, 10.3
percent post-reproductive females and 18.4 percent adult males. This age distribution is similar
to that of Northern Residents that are a stable and increasing population (Olesiuk et al. 2005).
However, there are several demographic factors of the Southern Resident population that are
cause for concern, namely the small number of breeding males (particularly in J and K pods),
reduced fecundity, sub-adult survivorship in L pod, and the total number of individuals in the
population (review in NMFS 2008a). The current population abundance of 87 whales is small, at
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most half of its likely previous abundance (140 to an unknown upper bound that could be as high
at 400 whales, as discussed above). The estimated effective size of the population (based on the
number of breeders under ideal genetic conditions) is very small at approximately 26 whales or
roughly 1/3 of the current population size (Ford et al. 2011a). The small effective population size
and the absence of gene flow from other populations may elevate the risk from inbreeding and
other issues associated with genetic deterioration, as evident from documented breeding within
pods (Ford et al. 2011a). As well, the small effective population size may contribute to the lower
growth rate of the Southern Resident population in contrast to the Northern Resident population
(Ford et al. 2011a, Ward et al. 2009).

Because of this population’s small abundance, it is also susceptible to demographic stochasticity
— randomness in the pattern of births and deaths among individuals in a population. Several other
sources of stochasticity can affect small populations and contribute to variance in a population’s
growth and extinction risk. Other sources include environmental stochasticity, or fluctuations in
the environment that drive fluctuations in birth and death rates, and demographic heterogeneity,
or variation in birth or death rates of individuals because of differences in their individual fitness
(including sexual determinations). In combination, these and other sources of random variation
combine to amplify the probability of extinction, known as the extinction vortex (Gilpin and
Soule 1986, Fagen and Holmes 2006, Melbourne and Hastings 2008). The larger the population
size, the greater the buffer against stochastic events and genetic risks. A delisting criterion for the
Southern Resident killer whale DPS is an average growth rate of 2.3% for 28 years (NMFS
2008a). In light of the current average growth rate of 0.3%, this recovery criterion reinforces the
need to allow the population to grow quickly.

Population growth is also important because of the influence of demographic and individual
heterogeneity on a population’s long-term viability. Population-wide distribution of lifetime
reproductive success can be highly variable, such that some individuals produce more offspring
than others to subsequent generations, and male variance in reproductive success can be greater
than that of females (i.e., Clutton-Brock 1988, Hochachka 2006). For long-lived vertebrates such
as killer whales, some females in the population might contribute less than the number of
offspring required to maintain a constant population size (n = 2), while others might produce
more offspring. The smaller the population, the more weight an individual's reproductive success
has on the population’s growth or decline (i.e., Coulson et al. 2006). This further illustrates the
risk of demographic stochasticity for a small population like Southern Resident killer whales —
the smaller a population, the greater the chance that random variation will result in too few
successful individuals to maintain the population.
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Figure 2.4.4.1.1. Population size and trend of Southern Resident killer whales, 1960-2012.
Data from 1960-1973 (open circles, gray line) are number projections
from the matrix model of Olesiuk et al. (1990). Data from 1974-2012
(diamonds, black line) were obtained through photo-identification surveys
of the three pods (J, K, and L) in this community and were provided by the
Center for Whale Research (unpubl. data) and NMFS (2008). Data for
these years represent the number of whales present at the end of each
calendar year, except for 2012, when data only extend to July.

Range and Distribution. Southern Residents occur throughout the coastal waters of Washington,
Oregon, and Vancouver Island and are known to travel as far south as central California and as
southeast Alaska (one sighting occurred in Chatham Strait, Alaska; Figure 2.4.4.1.2.). The Figure
2.4.4.1.2. does not reflect the recent sighting in Alaska. There is limited information on the
distribution and habitat use of Southern Residents along the outer Pacific Coast.
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Figure 2.4.4.1.2. Geographic Range (light shading) of the Southern Resident Killer Whale
DPS. Reprinted from Wiles (2004).

Southern Residents are highly mobile and can travel up to 86 miles in a single day (Erickson
1978, Baird 2000). To date, there is no evidence that Southern Residents travel further than 50
km offshore (Ford et al. 2005). Although the entire Southern Resident DPS has potential to occur
in coastal waters at any time during the year, occurrence is more likely from November to May
(Table 2.4.4.1.1).

Southern Residents spend a substantial amount of time from late spring to early autumn in inland

waterways of Washington State and British Columbia (Strait of Georgia, Strait of Juan de Fuca,
and Puget Sound. Bigg 1982, Ford et al. 2000, Krahn et al. 2002, Table 2.4.4.1.1). Typically, J,
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K and L pods are increasingly present in May or June and spend considerable time in the core
area of Georgia Basin and Puget Sound until at least September. During this time, pods
(particularly K and L) make frequent trips from inland waters to the outer coasts of Washington
and southern Vancouver Island, which typically last a few days (Ford et al. 2000).

Table 2.4.4.1.1. Average number of days spent by Southern Resident killer whales in

inland and coastal waters by month*, 2003-2007 (Hanson and Emmons
2010).
Lpod Jpod Kpod

Months Days Days Days Days Days Days
Inland Coastal Inland Coastal Inland Coastal

Jan 5 26 3 29 8 23

Feb 0 28 4 24 0 28

March 2 29 7 24 2 29

April 0 30 13 17 0 30

May 2 29 26 5 0 31

June 14 16 26 5 12 18

July 18 13 24 7 17 14

Aug 17 15 17 15 17 14

Sep 20 10 19 11 17 13

Oct 12 19 14 17 8 24

Nov 5 25 13 17 7 23

Dec 1 30 8 23 10 21

*Hanson and Emmons report sightings in inland waters. For purposes of this consultation analysis, and because the
population is highly visible when in inland waters, NMFS assumes that when not sighted in inland waters the whales
are in their coastal range.

Late summer and early fall movements of Southern Residents in the Georgia Basin are
consistent, with strong site fidelity shown to the region as a whole and high occurrence in the
San Juan Island area (Hanson and Emmons 2010, Hauser et al. 2007). There is inter-annual
variability in arrival time and days present in inland waters from spring through fall, with late
arrivals and fewer days present during spring in recent years potentially related to weak returns
of spring and early summer Chinook salmon to the Fraser River (Hanson and Emmons 2010).
Similarly, recent high occurrence in late summer may relate to greater than average Chinook
salmon returns to South Thompson tributary of the Fraser River (Hanson and Emmons 2010).
During fall and early winter, Southern Resident pods, and J pod in particular, expand their
routine movements into Puget Sound, likely to take advantage of chum and Chinook salmon runs
(Hanson et al. 2010a, Osborne 1999). During late fall, winter, and early spring, the ranges and
movements of the Southern Residents are less known. Sightings through the Strait of Juan de
Fuca in late fall suggest that activity shifts to the outer coasts of Vancouver Island and
Washington (Krahn et al. 2002).

The Southern Residents were formerly thought to range southward along the coast to about
Grays Harbor (Bigg et al. 1990) or the mouth of the Columbia River (Ford et al. 2000).
However, recent sightings of members of K and L pods in Oregon (in 1999 and 2000) and
California (in 2000, 2003, 2005, 2006, 2007, 2008, and 2009) have considerably extended the
southern limit of their known range (NMFS 2008a). There have been verified visual sightings or
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strandings of J, K or L pods along the outer coast from 1975 to present with most made from
January through April (summarized in NMFS 2008a, and NWFSC unpubl. data). These include
16 records off VVancouver Island and the Queen Charlottes, 15 off Washington, four off Oregon,
and 10 off central California. Most records have occurred since 1996, but this may be because of
increased viewing effort along the coast for this time of year.

Sightings in Monterey Bay, California coincided with occurrence of salmon, with feeding
witnessed in 2000 (Black et al. 2001). Southern Residents were also sighted in Monterey Bay
during 2008, when salmon runs from California were expected to be near record lows (PFMC
2010). L pod was also seen feeding on unidentified salmon off Westport, Washington, in March
2004 during the spring Chinook salmon run in the Columbia River (M. B. Hanson, personal
observation as cited in Krahn et al. 2004). In March, 2005 L pod was sighted working a circuit
across the Columbia River plume from the North Jetty across to the South Jetty during the spring
Chinook salmon run in the Columbia River (Zamon et al. 2007). Also in March of 2006, K and L
pods were encountered off the Columbia River (Hanson et al. 2008). L pod was again seen
feeding off Westport, Washington in March 2009, and genetic analysis of prey remains collected
from two predation events identified one fish as spring Chinook salmon and the other as a
summer/fall Chinook salmon from Columbia River stocks (Hanson et al. 2010b).

The Northwest Fisheries Science Center (NWFSC) also deploys and collects data from remote
autonomous acoustic recorders in coastal waters of Washington State, and in 2009 alone
documented 52 Southern Resident killer whale detections from this acoustic system (Emmons et
al. 2009). The Department of Fisheries and Oceans (DFO), Canada also maintains acoustic
recorders in British Columbia. When the NWFSC and DFO analyze these data, more information
will be available about the seasonal distribution, movements and habitat use of Southern
Resident killer whales, specifically in coastal waters off Washington and British Columbia.

Limiting Factors and Threats. Several factors identified in the final recovery plan for Southern
Residents may be limiting recovery. These are quantity and quality of prey, toxic chemicals that
accumulate in top predators, disturbance from sound and vessels. Oil spills are also a risk factor.
It is likely that multiple threats are acting in concert to impact the whales. Although it is not clear
which threat or threats are most significant to the survival and recovery of Southern Residents,
all of the threats identified are potential limiting factors in their population dynamics (NMFS
2008a). Here we focus on the quantity and quality of prey, and the toxic chemicals in the whales
because these are affected by the proposed action. The discussion in the Environmental Baseline
and Cumulative Effects sections contain a thorough evaluation of all threats in the action area.

Prey. Healthy killer whale populations depend on adequate prey levels. First, we discuss
the prey requirements of Southern Residents followed by an assessment of threats to the quantity
and quality of their prey.

Prey Requirements. Southern Resident killer whales consume a variety of fish species
(22 species) and one species of squid (Scheffer and Slipp 1948; Ford et al. 1998, 2000; Ford and
Ellis 2006; Saulitis et al. 2000; Hanson et al. 2010c), but salmon are identified as their primary
prey (i.e., a high percent of prey consumed during spring, summer and fall, from long-term
studies of resident killer whale diet; Ford and Ellis 2006, Hanson et al. 2010c). Feeding records
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for Southern and Northern Residents show a predominant consumption of Chinook salmon
during late spring to fall (Ford and Ellis 2006). Chum salmon are also taken in significant
amounts, especially in fall. Other salmon eaten include coho, pink, steelhead (O. mykiss), and
sockeye (O. nerka). The non salmonids included Pacific herring, sablefish, Pacific halibut,
quillback and yelloweye rockfish (Sebastes maliger), lingcod (Ophiodon elongates), and Dover
sole (Microstomus pacificus) (Ford et al. 1998, Hanson et al. 2010c). Chinook salmon were the
primary prey despite the much lower abundance of Chinook salmon in the study area in
comparison to other salmonids (primarily sockeye), for mechanisms that remain unknown but
factors of potential importance include the species’ large size, high fat and energy content, and
year-round occurrence in the area. Killer whales also captured older (i.e., larger) than average
Chinook salmon (Ford and Ellis 2006). Recent research suggests that killer whales are capable of
detecting, localizing and recognizing Chinook salmon through their ability to distinguish
Chinook salmon echo structure as different from other salmon (Au et al. 2010).

Southern Residents are the subject of ongoing research, including direct observation, scale and
tissue sampling of prey remains, and fecal sampling. A recent publication by Hanson et al.
(2010c) provides the best available scientific information on diet composition of Southern
Residents in inland waters during summer months. The results provide information on (1) the
percentage of Chinook in the whales’ diet, and (2) the predominant river of origin of those
Chinook. Other research and analysis provides additional information on the age of prey
consumed (Hanson, unpubl. data, as summarized in Ward et al. 2010), indicating that the whales
are consuming mostly larger (i.e., older) Chinook.

Scale and tissue sampling in inland waters from May to September indicate that the Southern
Residents’ diet consists of a high percentage of Chinook, with an overall average of 88%
Chinook across the timeframe and monthly proportions as high as >90% Chinook (i.e., July:
98% and August: 92%, see S/T sample type in Table 2 Hanson et al. 2010c). Fecal samples are
also available in Hanson et al. (2010c) but were not used to estimate proportion of the Southern
Residents’ diet, because the data from these samples represents presence or absence of prey
species, but not proportion of diet. DNA quantification methods can be used to estimate the
proportion of diet from fecal samples (i.e., Deagle et al. 2005). This technique is still in the
developmental stages. However, preliminary DNA quantification results from Hanson et al.
(2010c) samples indicate that Chinook make up the bulk of the prey DNA in the fecal samples
(Ford et al. 2011b).

Genetic analysis of the Hanson et al. (2010c) samples indicate that when Southern Resident
killer whales are in inland waters from May to September, they consume Chinook stocks that
originate from regions including the Fraser River (including Upper Fraser, Mid Fraser, Lower
Fraser, N. Thompson, S. Thompson and Lower Thompson), Puget Sound (N. and S. Puget
Sound), the Central British Columbia Coast and West and East Vancouver Island. Hanson et al.
(2010c) find that the whales are likely consuming Chinook salmon stocks at least roughly
proportional to their local abundance, as inferred by Chinook run-timing pattern and the stocks
represented in killer whale prey for a specific area of inland waters, the San Juan Islands.
Ongoing studies also confirm a shift to chum salmon in fall (Ford et al. 2010a, Hanson et al.
2010a).
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Although less is known about the diet of Southern Residents off the Pacific coast, the available
information indicates that salmon, and Chinook salmon in particular, are also important when the
whales occur in coastal waters. To date, there are direct observations of two different predation
events (where the prey was identified to species and stock from genetic analysis of prey remains)
when the whales were in coastal waters. Both were identified as Columbia River Chinook stocks
(Hanson et al. 2010b). Chemical analyses also support the importance of salmon in the year
round diet of Southern Resident killer whales (Krahn et al. 2002, 2007, 2009). Krahn et al.
(2002), examined the ratios of DDT (and its metabolites) to various PCB compounds in the
whales, and concluded that the whales feed primarily on salmon throughout the year rather than
other fish species. The predominance of Chinook in their diet in inland waters, even when other
species are more abundant, combined with information to date about prey in coastal waters
(above), makes it reasonable to expect that Chinook salmon is equally predominant in the
whales’ diet when available in coastal waters. It is also reasonable to expect that the diet of
Southern Residents is predominantly larger Chinook when available in coastal waters. The diet
of Southern Residents in coastal waters is a subject of ongoing research.

Quantity of Prey. Human influences have had profound impacts on the abundance of
many prey species in the northeastern Pacific during the past 150 years, including salmon. The
health and abundance of wild salmon stocks have been negatively affected by altered or
degraded freshwater and estuarine habitat, including numerous land use activities, from
hydropower systems to urbanization, forestry, agriculture and development. Harmful artificial
propagation practices and overfishing have also negatively affected wild salmon stocks. Section
2.4 provides a comprehensive overview of limiting factors for Puget Sound Chinook, as does the
Puget Sound Salmon Recovery Plan (Shared Strategy 2007 and NMFS 2007). Predation also
contributes to natural mortality of salmon. Salmonids are prey for pelagic fish, birds, and marine
mammals including killer whales.

While wild salmon stocks have declined in many areas, hatchery production has supplemented
additional prey. Currently, hatchery production contributes a significant component of the
salmon prey base returning to watersheds within the range of Southern Resident killer whales
(i.e., review PFMC 2011 for Puget Sound, Barnett-Johnson et al. 2007 for Central Valley
California, and NMFS 2008b for Columbia River Basin). Although hatchery production has
contributed some offset of the historical declines in the abundance of wild salmon within the
range of Southern Residents, hatcheries also pose risks to wild salmon populations (i.e., Ford
2002, Nickelson et al. 1986, Levin and Williams 2002, Naish et al. 2007). In recent decades,
managers have been moving toward hatchery reform, and are in the process of reducing risks
identified in hatchery programs, through region-wide recovery planning efforts and hatchery
program reviews. Healthy wild salmon populations are important to the long-term maintenance
of prey populations available to Southern Resident killer whales, because it is uncertain whether
a hatchery dominated mix of stocks is sustainable indefinitely.

Salmon abundance is also substantially affected by climate variability in freshwater and marine
environments, particularly by conditions during early life-history stages of salmon (NMFS
2008b). Sources of variability include inter-annual climatic variations (e.g., EI Nifio and
LaNifia), longer term cycles in ocean conditions (e.g., Pacific Decadal Oscillation, Mantua et al.
1997), and ongoing global climate change. For example, climate variability can affect ocean
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productivity in the marine environment and water storage (e.g. snow pack) and in-stream flow in
the freshwater environment. Early life-stage growth and survival of salmon can be negatively
affected when climate variability results in conditions that hinder ocean productivity (e.g.,
Scheuerell and Williams 2005) and/or water storage (e.g., ISAB 2007) in marine and freshwater
systems, respectively. Severe flooding in freshwater systems can also constrain salmon
populations (NMFS 2008c). The availability of adult salmon may be reduced in years following
unfavorable conditions to the early life-stage growth and survival of salmon.

When prey is scarce, whales likely spend more time foraging than when it is plentiful. Increased
energy expenditure and prey limitation can cause nutritional stress. Nutritional stress is the
condition of being unable to acquire adequate energy and nutrients from prey resources and as a
chronic condition can lead to reduced body size and condition of individuals and lower
reproductive and survival rates of a population (e.g., Trites and Donnelly 2003). The Center for
Whale Research has observed the very poor body condition in 13 members of the Southern
Resident population, and all but two of those whales subsequently died (Durban et al. 2009).
Both females and males across a range of ages were found in poor body condition (Durban et al.
2009). Food scarcity could also cause whales to draw on fat stores, mobilizing contaminants
stored in their fat that are at relatively high levels (Krahn et al. 2007, 2009; Mongillo 2009) and
affecting reproduction and immune function (as discussed above).

Here we examine potential symptoms of chronic nutritional stress by considering the available
data on poor body condition of individual Southern Residents and discussing demographic
modeling conducted to date that identifies Chinook abundance as strongly correlated with
changes in demographic rates of the Southern Resident killer whale population.

Body Condition of Whales. The Center for Whale Research is the primary source of data
for body condition of Southern Resident killer whales and retains photographs of all individual
Southern Resident killer whales identified during annual census. They document body condition
with boat-based visual observation and photographs. This technique is not able to detect fine
scale differences in condition, because from the dorsal vantage a detectable change is only
visible when a whale’s condition has become very poor (Durban et al. 2009). Very poor
condition is detectable by a depression behind the blowhole that presents as a “peanut-head”
appearance. The Center for Whale Research has observed the “peanut-head” condition in 13
members of the Southern Resident population, and all but two of those whales subsequently died
(Table 2.4.3.2). Durban et al. (2009) are currently refining methods to detect changes in body
condition at a finer scale with aerial photogrammetry. Ayres et al. (2012) also examined
potential symptoms of nutritional stress in the whales by measuring fecal hormones.

None of the whales that died were subsequently recovered, and therefore definitive cause of
death could not be identified. Both females and males across a range of ages were found in poor
body condition (Table 2.4.4.1.2). Regardless of the cause(s) of death, it is possible that poor
nutrition could contribute to mortality through a variety of mechanisms. To demonstrate how this
is possible, we reference studies that have demonstrated the effects of energetic stress (caused by
incremental increases in energy expenditures or incremental reductions in available energy) on
adult females and juveniles, which have been studied extensively (e.g., adult females: Gamel et
al. 2005, Daan et al. 1996, juveniles: Noren et al. 2009, Trites and Donnelly 2003). Small,
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incremental increases in energy demands should have the same effect on an animal’s energy
budget as small, incremental reductions in available energy, such as one would expect from
reductions in prey. Ford and Ellis (2006) report that resident killer whales engage in prey sharing
about 76% of the time. Prey sharing presumably would distribute more evenly the effects of prey
limitation across individuals of the population than would otherwise be the case (i.e., if the most
successful foragers did not share with other individuals). Therefore, although cause of death for
these specific individuals is unknown, poor nutrition could contribute to additional mortality in
this population.

Demographic Modeling. Ford et al. (2005 and 2010Db) evaluated 25 years of
demographic data from Southern and Northern Resident killer whales and found that changes in
survival largely drive their population trends, and the populations’ survival rates are strongly
correlated with coast-wide availability of Chinook salmon (from Pacific Salmon Commission
[PSC] abundance indices that estimate abundance between Southeast Alaska and Oregon). Ward
et al. (2009) found that Northern and Southern Resident killer whale fecundity is highly
correlated with Chinook abundance indices, and reported the probability of calving increased by
50 percent between low and high Chinook abundance years. PSC Chinook abundance indices
from the West Coast of VVancouver Island (WCV1) were the most important predictor of the
relationship. Recently, Ward (2010) considered new information to update the 2009 fecundity
model with new birth data and a singular focus on the Southern Resident killer whale population.
Ward (2010) also conducted the updated analysis for survival, where the survival of L pod was
evaluated separately from the survival of J and K pods because of the apparent lower survival in
L pod (Ward et al. 2011, Krahn et al. 2004). Best-ranked models all included one of the PSC
Chinook indices (the Northern British Columbia indices performed best, and WCVI, Southeast
Alaska and inland WCVI indices performed equally well at second best). The results are
consistent with findings from Ford et al. 2010b.

Quiality of Prey. The quality of Chinook salmon, Southern Resident killer whales’
primary prey, is likely influenced by a variety of factors, including contaminant load, size of the
fish, their fat content, and origin (natural vs. hatchery). Overall, Chinook have the highest lipid
content (Stansby 1976, Winship and Trites 2003), largest size, and highest caloric value per kg of
any salmonid species (Ford and Ellis 2006, Osborne 1999). Details about contaminant load, size,
and origin are provided below.
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Table 2.4.4.1.2.

Resident killer whales and their fates (Durban et al. 2009).

Dates of observed “peanut-head” condition of individual Southern

Year

Whale ID

Whale
Sex/Age

Description

Fate

1994

M /21

A slight depression behind the blowhole was first
noticed 1n mid-June; a prominent depression by mid-
July; the dorsal fin was drooping by mmud August: the
depression had become large by early September
exposing the shape of the back of the cranium and
vertebrae; last seen in late September.

Died

K17

M/28

A slight depression behund the blowhole was first
noticed in mud July; prominent depression by nud
August; last seen m mud September with the fin
severely drooping.

Died

1995

I3

M /43

A slight depression behind the blowhole noticeable by
the end of March; moderate depression by mad May
with the fin beginning to droop; last seen late May.

Died

Lo63

M/11

A promunent depression behind the blowhole
noticeable by late July; last seen late July.

Died

Lo8

M/10

A moderate depression behind the blowhole was
noticeable in mid May; depression prominent by mid
June; last seen n late June.

Died

1996

F/24

A slight depression behind the blowhole first noticed
muid February; depression moderate by April with the
base of the cranium apparent; promumnent depression by
early June. with 1ibs beginning to show on flanks;
depression very prominent by early September.
revealing the shape of the base of the cranium and
vertebrae, and ribs visible on flanks showing; last seen
late September.

Died

Lo

F /a5

A slight depression behind the blowhole noticeable in
early July; depression prominent by mid August,
exposing the shape of the base of the cranium; last seen
nuid August.

Died

F /59

A slight depression noticeable in early April; last seen
early April

Died

L102

Unk / Calf

Moderate depression behind the blowhole noticeable 1n
early December- only time the calf was seen; last seen
early December.

Died

2005

K25

M/ 14

A moderate depression was noticeable belund the
blowhole 1n late July, with a laceration on the whale’s
back following a collision with a whale-watch boat i
early July; depression slight by early September; whale
survived.

Survived

2006

K28

F/12

A prominent depression behind the blowhole was
noticeable 1 mid September; whale not seen afterward.

Died

2008

L106

M/3

A prominent depression behind the blowhole was
noticeable in mid June; depression just slight by mad
July: depression barely noticeable by early August;
whale survived the year, and seen m early 2009,

Survived

Lo&7

F/23

A slight depression behind the blowhole was first
noticeable in late June; depression still slight in early
August; depression promunent by mid September; last
seen mud September.

Died
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Contaminant Load. Levels of persistent organic pollutants (POPs) in killer whales are
primarily determined by contaminant levels in their prey and the geographic region, although the
age, gender, and birth order of the whale will also influence accumulation. Various studies have
documented a range of concentrations of POPs in many populations of adult Pacific salmon (see
Table 2.4.4.1.3). POP accumulation in Pacific salmon is primarily determined by geographic
proximity to contaminated environments (Mongillo et al. in prep.). Because Chinook salmon are
distributed in more coastal waters, they are more readily exposed to contaminants that are
present in coastal waters than other species. In contrast, sockeye, pink, and chum salmon have
lower POP concentrations because by the end of their first year, they have migrated through the
coastal waters and are found in the open waters of the North Pacific, Gulf of Alaska, and Bering
Sea (Quinn 2005). Measured average concentrations of PCBs and polybrominated diphenyl
ethers (PBDESs) were highest for Chinook intermediate for coho, less for sockeye, and lowest for
pink and chum salmon (see Table 2.4.4. 1.3). Similarly, average DDT values were higher in
Chinook and coho salmon compared to sockeye and lowest for pink and chum salmon (see Table
2.4.4. 1.3). Intermediate levels of PCB and PBDEs were measured in California and Oregon
populations and the lowest average levels were measured in populations off Alaska (Mongillo et
al. in prep.). The biological traits in Pacific salmon (e.g. trophic status, lipid content, age,
exposure duration, metabolism, and detoxification) may also affect the degree to which POPs
accumulate (Mongillo et al. in prep.).

Size. Size of individual salmon is an aspect of prey quality that could affect the foraging
efficiency of Southern Resident killer whales. As discussed above, available data suggests that
Southern Residents consume larger prey. The degree to which this is a function of the
availability of all sizes of fish in the coastal range of the whales, their ability to detect all sizes or
a true preference of only large fish is unknown. It is possible although not conclusive that there
has been a historical decrease in salmon age, size, or size at a given age (i.e., Bigler et al. 1996,
but also see PFMC data (PFMC 2011). Fish size is influenced by factors such as environmental
conditions, selectivity in fishing effort through gear type, fishing season or regulations, and
hatchery practices. The available information on size is also confounded by factors including
inter-population difference, when the size was recorded, and differing data sources and sampling
methods (review in Quinn 2005).

Origin. Southern Resident killer whales likely consume both natural and hatchery salmon
(Hanson et al. 2010c). The best available information does not indicate that natural and hatchery
salmon generally differ in size, run-timing, or ocean distribution (e.g., Nickum et al. 2004,
NMFS 2008c, Weitkamp and Neely 2002, regarding differences that could affect Southern
Residents); however, there is evidence of size and run-timing differences between hatchery and
natural salmon from specific river systems or runs (i.e., size and run timing differences as
described for Willamette River Chinook in NMFS 2008d). Potential run-specific differences in
the quality of natural and hatchery salmon are evaluated where data are available.
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Table 2.4.4.1.3.

Lipid and persistent organic pollutant concentrations (ng/g wet weight) of adult and subadult Pacific salmon

sampled in terminal areas. Terminal areas include coastal marine water and river mouths through which fish
migrate en route to their natal stream. From Mongillo et al. (in prep).

Lipid
Species Region sub-region Population n Tissue Analyzed ((VE) PCBs | DDTs | PBDEs | Citation
Chinook
salmon Alaska unknown unknown 2 muscle w/o skin NR 5.6 NR 0.95 4
Alaska Aleutian Islands | unknown 3 muscle wi/skin 7.6 5.0 22 0.71 13, 14*
SE Alaska/ Gulf
of Alaska/ unknown 35 | muscle w/o skin 9.7 11 7.1 0.53 20
Alaska Bering Sea
Alaska SE Alaska unknown 3 muscle w/skin NR 8.0 NR 0.50 5%, 6*
Alaska South Central River 10 muscle w/o skin NR 9.1 9.8 NR 12
Alaskan Chinook salmon Average 8.7 7.7 13.0 0.67
British Columbia | BC North Coast | Skeena 30 | whole body NR 7.3 7.3 0.08 10
British Columbia | Fraser River Thompson 6 muscle w/o skin 10 9.1 1.5 NR 1
British Columbia | Fraser River 13 | whole body NR 9.4 6.6 0.80 10
British Columbia | Fraser River Thompson 7 muscle w/o skin 12 8.6 7.7 1.54 16**
British Columbia | Fraser River Shuswap 2 muscle w/o skin 3.0 9.8 5.5 NR 16**
British Columbia | Fraser River Harrison 6 muscle w/o skin 5.4 47 4.3 17.7 1
Fraser River Chinook salmon Average (excluding Harrison) 8.3 10 5.7 1.67
British Columbia Chinook salmon Average 7.6 15 5.5 4.87
Washington Puget Sound Nooksack River 28 | muscle w/o skin 35 37 NR NR 11
Washington Puget Sound Skagit River 29 | muscle w/o skin 4.8 40 NR NR 11
Washington Puget Sound Duwamish River 65 | muscle w/o skin 7.3 56 NR NR 11
Washington Puget Sound Nisqually River 20 | muscle w/o skin 3.8 41 NR NR 11
Washington Puget Sound Deschutes River 34 | muscle w/o skin 17 59 NR NR 11
Washington Puget Sound PS mixed 28 | muscle w/o skin 4.8 76 NR NR 11
Washington Puget Sound Duwamish River 3 whole body 6.4 35 18.3 6.43 1
Washington Puget Sound Deschutes River 4 whole body 4.3 56 NR NR 1
Washington Puget Sound Deschutes River 10 | muscle w/o skin 1.0 49 NR NR 8
Washington Puget Sound Issaquah Creek 10 muscle w/o skin 0.6 49 NR NR 8
Washington Puget Sound PS mixed 36 | whole body NR 43 29.1 18.9 10
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Lipid

Species Region sub-region Population n Tissue Analyzed | (%) PCBs | DDTs | PBDEs | Citation
Washington Puget Sound PS mixed 34 | whole body NR 91 16.4 42.2 10
Washington WA Coast Makah 10 | muscle w/o skin 15 19 NR NR 8
Washington WA Coast Quinault 10 | muscle w/o skin 1.8 16 NR NR 8

Puget Sound Chinook salmon Average 3.8 53 21.3 225
Washington Coast Chinook salmon Average 1.7 17 NR NR
Washington Chinook salmon Average 3.5 48 21.3 22.5
Oregon unknown unknown 3 muscle wi/skin NR 10 NR 2.10 5%, 6*
Oregon Columbia River | unknown Fall 17 | whole body NR 18 19.9 3.69 10
Oregon Columbia River | unknown Spring 20 | whole body NR 33 34.8 9.77 10
Oregon Columbia River | mixed fall Chinook 15 | muscle w/skin 7.0 37 21.0 NR 17
Oregon Columbia River | mixed spring Chinook 24 | muscle w/skin 9.0 38 22.0 NR 17
Oregon Columbia River | fall Chinook 4 whole body 9.4 15 NR 2.30 15
Oregon Columbia River | Clackamas River 3 muscle w/skin 8.8 13 NR 1.80 15
Oregon Columbia River | Clackamas River 3 muscle w/o skin 6.1 10 NR 1.50 15
Oregon Chinook salmon average 8.1 22 24.4 3.53
Sacramento /San
California Joaquin unknown 29 | whole body NR 14 33.6 2.56 10
Chinook salmon Average 5.6 29 15.7 6.22

Sockeye

salmon Alaska unknown Alaska 2 muscle w/o skin NR 3.6 NR 0.21 4
Alaska Aleutian Islands | unknown 13 | muscle w/o skin 5.8 130 6.9 NR 3
Alaska Kodiak unknown 3 muscle w/skin NR 5.0 NR 0.10 5%, 6*

Gulf of Alaska/
Alaska Berring Sea unknown 24 muscle w/o skin 8.2 13 12.0 0.22 20
Gulf of Alaska/
Alaska Berring Sea Copper River 97 | muscle w/o skin 5.5 37 12.2 NR 18**
Alaska SE Alaska unknown 3 muscle w/skin NR 133 | NR 0.10 5%, 6*
Alaskan sockeye salmon average 6.5 14.4# | 10.4 0.16
British Columbia | unknown unknown 3 muscle w/skin NR 8.0 NR 0.10 5*, 6*
British Columbia | Fraser River Early Stuart 3 soma 16 13 NR NR 7**
British Columbia | Fraser River Early Stuart 5 muscle w/o skin 4.0 3.9 NR NR 7**
British Columbia | Fraser River Early Stuart 6 muscle w/o skin 5.0 6.9 NR NR 7**
British Columbia | Fraser River Adams 5 muscle w/o skin 8.8 7.7 6.6 NR 16**
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Lipid

Species Region sub-region Population n Tissue Analyzed | (%) PCBs | DDTs | PBDEs | Citation
British Columbia | Fraser River Weaver Creek 3 muscle w/o skin 14 6.8 NR NR 7**
British Columbia | Fraser River Weaver Creek 2 muscle w/o skin 1.1 3.6 NR NR 7**
British Columbia | Fraser River Weaver Creek 2 muscle w/o skin 15 5.3 NR NR 7**
British Columbia | Fraser River Weaver Creek 1 muscle w/o skin 1.1 4.0 NR NR 7**
British Columbia | Fraser River Weaver 8 muscle w/o skin 3.9 6.8 5.4 NR 16**
British Columbia | West Coast VI Great Central Lk. 6 muscle 6.1 1.7 NR NR 7**
British Columbia | West Coast VI Great Central Lk. 3 muscle 6.6 1.6 NR NR 2%
British Columbia | West Coast VI Great Central Lk. 2 muscle 1.0 15 NR NR 2%*
British Columbia | West Coast VI Great Central Lk. 3 muscle 1.0 2.4 NR NR 2%*
British Columbian sockeye salmon Average 4.4 5.2 6.00 0.10
Sockeye salmon Average 4.8 7.6# | 8.6 0.15

Steelhead Oregon Columbia River 21 muscle w/skin 6.0 34 21.0 NR 17

Coho

Salmon Alaska unknown unknown 2 muscle w/o skin NR 1.6 NR | 0.32 4
Alaska Kodiak unknown 3 muscle wi/skin NR 4.0 NR | 0.10 5*, 6*
Alaska seak/goa unknown 14 | muscle w/o skin 2.9 2.0 1.5 0.19 20
Alaska SE Alaska unknown 3 muscle w/skin NR 4.0 NR | 0.10 5* 6*
Alaskan coho salmon Average 2.9 2.9 1.5 0.18
British Columbia | unknown unknown 3 muscle wi/skin NR 6.0 NR | 0.30 5%, 6*
Washington Puget Sound unknown 32 | muscle w/o skin 3.1 35 NR NR 9
Washington Puget Sound PS mixed 125 | muscle w/o skin 3.1 27 NR NR 9
Washington Puget Sound PS mixed 266 | muscle w/o skin 3.3 NR | 11.7 NR 19
Washington coho salmon Average 3.2 31 11.7 NR
Oregon | Columbia River | Umatilla River 3 muscle w/skin 2.5 35 41.0 NR 17
Coho salmon Average 3.0 14 18.1 0.20

Pink

salmon Alaska Kodiak unknown 3 muscle w/skin NR 3.0 NR 0.10 5% 6*
Alaska northern Alaska unknown 7 canned 6.3 2.6 1.8 NR 21
Alaska SE Alaska/GOA | unknown 12 muscle w/o skin 3.5 1.3 0.6 0.22 20
Alaska SE Alaska unknown 3 muscle w/skin NR 2.0 NR 0.10 5* 6*
Alaskan pink salmon Average 4.9 2.2 1.2 0.14
British Columbia | unknown unknown 3 muscle w/skin NR 3.0 NR 0.30 5%, 6*

-78-




Lipid

Species Region sub-region Population n Tissue Analyzed | (%) PCBs | DDTs | PBDEs | Citation
Pink salmon Average 4.9 2.4 1.2 0.18

Chum

salmon Alaska Kodiak unknown 3 muscle w/skin NR 2.0 NR 0.10 5*, 6*
Alaska SE Alaska unknown 3 muscle w/skin NR 3.0 NR 0.10 5% 6*
Alaska Bering Sea unknown 18 | muscle w/o skin 4.8 3.2 1.9 0.16 20
Alaskan chum salmon Average 4.8 2.7 1.9 0.12
British Columbia | unknown unknown 3 muscle w/skin NR 2.0 NR 0.20 5%, 6*
Chum salmon Average 4.8 2.6 1.9 0.14

(1) Cullon et al. 2009, (2) Debruyn et al. 2004, (3) Hardell et al. 2010, (4) Hayward et al. 2007, (5) Hites et al. 2004a, (6) Hites et al. 2004b,

(7) Kelly et al. 2007, (8) Missildine et al. 2005, (9) O'Neill et al. 1998, (10) O'Neill et al. 2006, (11) O'Neill and West 2009,

(12) Rice and Moles 2006, (13) Shaw et al. 2008, (14) Shaw et al. 2006, (15) Stone 2006, (16) Veldhoen et al. 2010,

(17) US EPA 2002, (18) Ewald et al. 1998, (19) West et al. 2001, (20) ADEC 2011, (21) O’Hara et al. 2005

* estimated values from figure

** estimated value from reported lipid weight

#excluded value as an outlier
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Toxic Chemicals. Contaminants enter fresh and marine waters and sediments from
numerous sources such as atmospheric transport and deposition, ocean current transport, and
terrestrial runoff (Iwata et al. 1993, Grant and Ross 2002, Hartwell 2004), but are typically
concentrated near populated areas of high human activity and industrialization. Oceans act as a
repository for domestic and industrial wastes and significant contaminant concentrations have
been measured in the sediment, water, and biota. Persistent contaminants can biomagnify or
accumulate up the food chain in such a degree where levels in upper trophic-level mammals can
have significantly higher concentrations than that found in the water column or in lower trophic-
level species. Southern Resident killer whales are exposed to relatively high levels of persistent
pollutants because they are long-lived, upper trophic-level predators that are in close proximity
to industrial and agricultural areas. Consequentially, Southern Residents are a highly
contaminated whale population.

Persistent pollutants are highly lipophilic (i.e., fat soluble) and are primarily stored in the fatty
tissues in marine mammals (O’Shea 1999, Reijnders and Aguilar 2002). Therefore, when killer
whales consume contaminated prey they store the contaminants primarily in their blubber.
However, some persistent contaminants (e.g., the butyltins) are primarily stored in the liver and
kidneys of marine mammals (Iwata et al. 1997). Persistent pollutants can resist metabolic
degradation and can remain stored in the tissues or organs of an individual whale for extended
periods of time. When prey is scarce and when other stressors reduce foraging efficiency (e.g., as
possible from vessel disturbance, disease, etc.), killer whales metabolize their blubber lipid stores
and the contaminants can become mobilized to other organs or they can remain in the blubber
and become more concentrated (Krahn et al. 2002). Nursing mothers can also transmit large
quantities of contaminants to their offspring, particularly during lactation. The mobilized
contaminants can reduce the whales’ resistance to disease, can affect reproduction, disrupt the
endocrine system, disrupt enzyme function and vitamin A physiology, induce developmental
neurotoxicity, and cause skeletal deformities (see NMFS 2008a for a review).

There are several persistent pollutants of concern that have been highlighted in the Southern
Resident killer whale Recovery Plan (Table 2.4.4. 1.4). Some of these pollutants do not need to
be in high concentration in a species to be toxic and have long been recognized as problematic
for the Southern Resident killer whales. The organochlorines (e.g., PCBs and DDTSs) are thought
to pose the greatest risk to killer whales (Ross et al. 2000, Center for Biological Diversity 2001,
Krahn et al. 2002). Organochlorines are a diverse group of lipophilic compounds. Designed for
their stability, most are highly persistent in the environment and can resist metabolic
degradation. These persistent pollutants can accumulate in the food webs and are at relatively
high concentrations in upper trophic-level species such as killer whales. PCBs were designed for
chemical stability and were historically used in paints and sealants, industrial lubricants and
coolants, and flame-retardants. DDTs were primarily used to control insects in commercial and
agricultural areas, forests, homes and gardens. PCBs and DDTs were banned in the 1970s and
1980s due to their toxicity in humans and wildlife. Although levels of PCBs and DDTSs have
dramatically decreased in environmental samples since the mid 1970s (Mearns et al. 1988,
Lieberg-Clark et al. 1995, Calambokidis et al. 2001, Rigét et al. 2010), these compounds
continue to be measured in marine biota around the world, including killer whales and their prey.
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Many studies have found organochlorines in marine mammal tissues (e.g., Appendices 10-1
through 10-4, O’Shea 1999). Several marine mammal populations have high levels of
organochlorines associated with adverse health effects. For example, the St. Lawrence beluga
population contains high levels of organochlorines, as well as lead, mercury, and selenium
(Martineau et al. 1987, Muir et al. 1990, Wagemann et al. 1990). This beluga whale population
has a high prevalence for tumors, and lesions in the digestive tract and mammary glands, which
are thought to be associated with the high levels of contaminants, particularly PCBs (Martineau
et al. 1994, De Guise et al. 1995).

The majority of Southern Residents have high levels of PCBs (Ross et al. 2000, Krahn et al.
2007a, 2009) that exceed a health-effects threshold (17,000 ng/g lipid) derived by Kannan et al.
(2000) and Ross et al. (1996) for PCBs in marine mammal blubber. The PCB health-effects
threshold is associated with reduced immune function and reproductive failure in harbor seals
(Reijnders 1986, de Swart et al. 1994, Ross et al. 1996, Kannan et al. 2000). Hickie et al. (2007)
projected that it will take at least 50 years for the Southern Residents to drop below the
threshold. Moreover, juvenile Southern Resident killer whales had blubber concentrations that
were 2 to 3.6 times higher than the established health-effects threshold (Krahn et al. 2009).
Similarly, Southern Residents also have high levels of measured DDTs in their blubber (Krahn et
al. 2007a, 2009).

Recent decades have brought rising concern over a list of the so-called “emerging” contaminants
and other pollutants, such as the PBDEs. PBDESs have been used as additive flame-retardants in
many products including electronics, textiles, and plastics. Additive flame-retardants can readily
disassociate from the products they are added to and discharge into the environment. Due to the
increase in fire regulations in many countries, the use of PBDESs has increased in the last few
decades. PBDEs have been identified as a growing concern and have a ubiquitous distribution
with increasing levels found in various matrices including surface water, sewage sludge,
sediment, air, and biota (Hale et al. 2003, Hites 2004). PBDEs are structurally comparable to
PCBs and share some similar toxicological properties (Hooper and McDonald 2000). In January
2006, the Washington State Department of Ecology (DOE) and the Washington State
Department of Health (DOH) issued a Final PBDE Chemical Action Plan (DOE and DOH 2006)
that recommended the Legislature prohibit the three main types of PBDES used in consumer
products (e.g., penta-, octa-, and deca-BDESs). The penta and octa forms are currently being
phased out in Washington State because manufacturers agreed to voluntarily stop producing
these two forms of PBDESs by the end of 2004, and following a bill (ESHB1024) that was passed
in 2007. This bill banned the use of the penta and octa forms by 2008, banned the use of the deca
form in mattresses by 2008, and banned the use of the deca form in televisions, computers, and
furniture by 2011.

Although specific regional data is limited for PBDE levels, the environmental levels of a few
PBDE congeners appear to have surpassed PCBs in some areas in North America (Hale et al.
2003, Ross et al. 2009). Recent studies have documented relatively high concentrations of
PBDEs in Southern Resident killer whales (Krahn et al. 2007a, 2009, Mongillo 2009). Although
PBDE levels in the whales are lower than PCBs or DDTs (Krahn et al. 2007a, 2009), concern is
growing because PBDE exposure and accumulation will likely continue in the future increasing
the risk to the health of the killer whales. Several other marine species have recently experienced
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an almost exponential increase in PBDE concentrations (e.g., Ikonomou et al. 2002, Lebeuf et al.
2004).

Recent studies suggest that certain pharmaceuticals and personal care products (PPCPs) may also
accumulate in Kkiller whales. Synthetic musks and antibacterial chemicals (e.g. Triclosan) have
been detected in dolphins and porpoises in coastal waters off Japan and the southeastern United
States and in harbor seals off the California Coast (Fair et al. 2009, Kannan et al. 2005, Nakata
2005, Nakata et al. 2007). A wider range of PPCPs, including anti-depressants, cholesterol
lowering drugs, antihistamines, and drugs affecting blood pressure and cholesterol levels have
been detected in tissues of fish from urban areas and sites near wastewater treatment plants
(Brooks et al. 2005, Ramirez et al. 2009), suggesting possible contamination of prey. As yet we
have no data on concentrations of PPCPs in either Killer whales or their prey species, but they
could be a concern because of their widespread occurrence, potential for biomagnification, and
biological activity.
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Table 2.4.4. 1.4.

Persistent pollutants that may pose a risk to resident killer whales. From Table 1 in Killer Whale Recovery
Team (2007). Updated from NMFS (2008a).
Pollutant Use/Source Persistent  [Bio- Risk
accumulate
DDT pesticide used in some countries, banned in |yes yes Reproductive impairment,
(Dichlorodi-phenyl  [North America, persists in terrestrial runoff immunosuppression, adrenal and
trichloroethane 30 years post ban, enters atmosphere from thyroid effects
areas where still in use
PCBs electrical transformer and capacitor fluid, |yes yes reproductive impairment, skeletal
Polychlorinated limited use in North America but enters abnormalities, immunotoxicity
Biphenyls environment from runoff, spills and and endocrine disruption
incineration
Dioxins and Furans |by-product of chlorine bleaching, wood yes yes thymus and liver damage, birth
product processing and incomplete defects, reproductive impairment,
combustion. Mills less of a source now. endocrine disruption,
Current sources include burning of salt- immunotoxicity and cancer
laden wood, municipal incinerators, and
residential wood and wood waste
combustion, in runoff from sewage sludge,
wood treatment
PAHSs by-product of fuel combustion, aluminum  |yes no Carcinogenic
Persistent Polycyclic [smelting, wood treatment, oil spills,
aromatic metallurgical and coking plants, pulp and
hydrocarbons paper mills
flame retardants, esp. [flame retardants; in electrical components  |yes yes endocrine disruption, impairs
PBBs and PBDEs and backings of televisions and computers, liver and thyroid
Polybrominated in textiles and vehicle seats, ubiquitous in
diphenyl ethers environment. 2/3 product PBDEs banned in
Europe. Same two products withdrawn from
North American marketplace in 2005, but
one (deca) product still used globally.
PFOs stain, water and oil repellent (included in  |yes yes but in promotes tumor growth
Perfluro-octane Scotchgard until recently), fire fighting blood, liver,
sulfonate foam, fire retardants, insecticides and kidney and
refrigerants, ubiquitous in environment muscle
TBT, DBT antifoulant pesticide used on vessels yes yes unknown but recently associated
Tributyltin with hearing loss
Dibutyltin
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Pollutant Use/Source Persistent  |Bio- Risk
accumulate

PCPs flame retardants, plasticizers, paints, yes yes endocrine disruption
(Polychlorinated sealants and additives in lubricating oils
paraffins)
PCNs ship insulation, electrical wires and yes yes endocrine disruption
Polychlorinated capacitors, engine oil additive, municipal
napthalenes waste incineration and chlor-alkali plants,

contaminant in PCBs
APEs detergents, shampoos, paints, pesticides, moderate moderate endocrine disruption
Alkyl-phenol plastics, pulp and paper mills, textile
ethoxylates industry found in sewage effluent and

sediments
PCTs fire retardants, plasticizers, lubricants, inks |yes yes endocrine disruption and
Polychlorinated and sealants, enters environment in runoff reproductive impairment
terphenyls

References: Primarily Grant and Ross 2002, but also Lindstrom et al. 1999, Hooper and MacDonald 2000, Kannan et al. 2001, Hall et al. 2003; Van de Vijver et al.
2003, Rayne et al. 2004, Song et al. 2005.
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Below we highlight the available information about marine mammal toxicity, storage,
concentration levels, and detoxification mechanisms for toxic chemicals considered in the
proposed action, as introduced in Table 1.1. We first discuss the organic compounds: dieldrin,
endrin, endosulfan, heptachlor epoxide, Lindane, pentachlorophenol (PCP), and tributyltin
(TBT). Second, we discuss the metals and elemental pollutants: cadmium, lead, aluminum,
ammonia, arsenic, copper, chromium (I11 and V1), nickel, selenium, silver, and zinc. Of all the
chemicals described below that are a part of this action, the organic compounds are of highest
concern, followed by the metals and elemental pollutants.

Dieldrin and Endrin. Dieldrin and endrin are organochlorine insecticides that are more
acutely toxic than DDT. They are highly neurotoxic and can cause reproductive defects in
laboratory mammals (O’Shea 1999). Reproductive effects can include reduced fertility, reduced
litter size, and increased pup mortality in mice, rats, and dogs (AMAP 1998). Furthermore,
dieldrin has shown to be estrogenic, cause immunosuppression in laboratory animals, and
increase benign and malignant tumors in mice (AMAP 1998).

By the end of the 1960s, dieldrin had been reported in tissues of marine mammals (O’Shea and
Tanabe 2003). Dieldrin is commonly found in marine mammals throughout the world, whereas
endrin, which is more toxic, is reported less often (see Appendices 10-1 to 10-4, O’Shea 1999).
In the late 1980s, dieldrin was measured in the tissues of killer whales of the west coast of North
America (Jarman et al. 1996). Concentration values revealed a geometric mean of 340 ug/kg wet
weight (ww); this average level was appreciably less than the total DDT (32,000 pg/kg ww) and
total PCB (22,000 pg/kg ww) in the six killer whales that were sampled (Jarman et al. 1996).
Similarly, in a separate study, dieldrin levels in stranded or dead North Atlantic killer whales
were measurably less than PCBs and DDTs (McHugh et al. 2007). Ylitalo et al. (2009) measured
persistent organic pollutant concentrations including dieldrin in the false killer whale from the
Hawaiian Islands. Dieldrin measured in these whales were relatively low. Subadults had
significantly higher mean dieldrin levels compared to those measured in other age classes.
Concentrations of dieldrin measured in blubber of Southern Residents sampled from 2004-2007
ranged from 9.2 ng/g wet weight (ww) to 440 ng/g ww, whereas the lipid-normalized levels
ranged from 32 ng/g lipid to 1,100 ng/g lipid (G. Ylitalo NWFSC, pers. comm.).

Endosulfan. Endosulfan is a semi-volatile and relatively persistent organochlorine. It has
shown to be estrogenic and cause reproductive effects in laboratory animals (AMAP 1998). It
has high acute oral and inhalation toxicity as well as moderate dermal toxicity in humans
(http://www.epa.gov/oppsrrd1/REDs/factsheets/endosulfan_fs.htm). Small and Solomon (2005)
concluded that risk from endosulfan in marine mammals was negligible because the range of
exposure concentrations were lower than the no observed adverse effect level (NOAEL) doses in
laboratory species (e.g., rat and grey partridge, see Figure 2.4.4. 1.3).
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Figure 2.4.4. 1.3.

Range of exposure concentrations measured in various polar marine and
terrestrial wildlife species as compared to NOAEL doses in test species
(reprinted from Small and Solomon 2005).

Endosulfan is present in several cetaceans such as the narwhal, beluga, and minke whales
(Vorkamp et al. 2004, Small and Solomon 2005). The beluga whale appears to have varying
levels depending on geographic location but no significant difference in concentration between
sexes (Stern et al. 2005). Several studies focusing on the Arctic have shown the continued

deposition of endosul

fan from use at lower latitudes. Endosulfan is one of the few persistent

organic pollutants that increased in concentration from the 1970s to the 1990s in the Canadian
Arctic (Braune et al. 2005). However, there appears to be uncertainty in some of the datasets

because of difference
endosulfan) levels in

s in analytical techniques (Weber et al. 2010). Endosulfan | (alpha

the blubber of false killer whales from the Hawaiian islands were below the

limits of quantification (Ylitalo et al. 2009). Alpha endosulfan levels determined in blubber of

the Southern Residen

ts sampled between 2004 — 2007 were below the limits of quantification (<

2.2 - < 14 ng/g ww) for all samples analyzed and thus do not appear to currently pose a health

risk (G. Ylitalo NWF

SC, pers. comm.).
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Heptachlor Epoxide. Heptachlor epoxide is a more toxic metabolite of heptachlor (which
is prepared from chlordane and has a higher acute toxicity). Laboratory animals fed high levels
in a short time period experienced tremors and convulsions (EPA 2008). Long term exposure can
lead to liver and kidney tissue damage, enlarged liver, increased red blood cells, and liver cancer
(EPA 2008).

Similar to dieldrin, heptachlor epoxide is found in marine mammals throughout the world but in
relatively low concentrations (O’Shea 1999). Heptachlor epoxide can be offloaded from mother
to offspring and is the primary metabolite of heptachlor found in marine mammals tissues (see
Appendices 10-1 through 10-4, O’Shea 1999). In the late 1980s, heptachlor epoxide was
measured in the tissues of killer whales of the west coast of North America (Jarman et al. 1996).
Concentration values revealed a geometric mean of 120 pg/kg ww, respectively, which were
appreciably less than DDTs and PCBs (Jarman et al. 1996). Blubber levels of heptachlor epoxide
measured in Southern Residents sampled from 2004 — 2007 ranged from < 5.3 ng/g ww to 660
ng/g ww whereas the lipid-normalized values ranged from below the limits of quantification to
5,400 ng/qg lipid (G. Ylitalo NWFSC pers. commun.).

Lindane. Hexachlorocyclohexane (HCH), also referred to as benzene hexachloride
(BHC), is an organochlorine insecticide and consists of a number of isomers: y-HCH (Lindane),
a-HCH, and B-HCH. Lindane is the most biologically active isomer and is a neurotoxin; it affects
the nervous system, liver and kidneys, and may act as an endocrine disruptor
(http://www.epa.gov/oppsrrd1/REDs/factsheets/lindane_fs_addendum.htm). HCH isomers have
caused tumors in laboratory mammals (O’Shea 1999). Lindane has shown to reduce immune
responses in laboratory animals and may have both estrogenic and antiestrogenic effects (AMAP
1998).

Between 1986 and 1989, the average concentration of total HCHs (or the sum of Lindane, a-
HCH, and B-HCH) measured in killer whales from the west coast of North America was 708
ug/kg ww, of that, the average lindane concentration was only 31 pg/kg ww (Jarman et al. 1996).
More recently, total HCH was measured in Southern Resident killer whales (Krahn et al. 20073,
2009). Similar to the previous study, total HCHs were measurably lower than PCBs or DDTSs.
The juvenile whales had significantly higher HCH levels than adult males and total HCH levels
were strongly correlated with total PBDEs and did not correlate with age (Krahn et al. 200743,
2009). Lindane concentrations in killer whales are relatively low, likely because it is less
bioaccumulative than some of the other organochlorines, and it is potentially regulated by the
whales’ metabolic system (McHugh et al. 2007). Concentrations of total HCHs in the Southern
Residents ranged from 62 ng/g to 1,700 ng/g lipid based on biopsy blubber samples collected
from 2004 to 2007 (Table 2.4.4. 1.5).
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Table 2.4.4. 1.5. Persistent organic pollutants (ng/g lipid) and percent lipid in blubber of
biopsy samples from Southern Resident killer whales (data from Krahn et
al. 2007a, 2009).

Whale ID  Age Sex Lipid % XPCBs XDDTs XPBDEs XHCHs

J39 3 M 40.9 34,000 24,000 15,000 1,300
J38 4 M 20.9 41,000 24,000 14,000 1,000
J22 22 F 28.4 4,600 1,500 880 62
J19 27 F 294 45,000 26,000 7,500 310
K36 4 F 183 62,000 95,000 15,000 1,700
K34 6 M 223 39,000 61,000 10,000 1,200
K21 21 M 26.6 38,000 73,000 2,900 410
K13 35 F 22 8,000 11,000 1,200 300
K7 est 97 F 28,5 120,000 44,000 6,700 1,100
L78 15 M 152 22,000 38,000 2,600 630
L85 15 M 248 50,000 120,000 2,500 530
L87 15 M 25.6 24,000 44,000 2,600 410
L71 18 M 9.6 36,000 72,000 2,600 920
L74 18 M 18 45,000 86,000 3,100 720
L73 21 M 23.8 32,000 55,000 3,400 450
L67 22 F 29.2 5,600 4,300 680 150
L57 29 M 194 56,000 110,000 3,300 640
L26 est 51 F 22.1 17,000 27,000 4,400 580
L21 est 57 F 18.7 55,000 99,000 4,200 750

Total HCH levels in Southern Resident killer whales are generally higher than resident killer
whales from Central Aleutian Islands, and less than transient killer whales from the Eastern
Aleutian Islands (EAI) and from California (Krahn et al. 2007b). In fact, the transients from the
EAI had significantly higher total HCHs than all other whale groups sampled (Krahn et al.
2007b). Herman et al. (2005) also found higher total HCH levels in transient killer whales from
the eastern North Pacific (mean of 11,500 ng/g lipid) compared to residents (mean of 470 ng/g
lipid) followed by the offshore ecotype (mean of 120 ng/g lipid). Relatively low levels of HCH
are not uncommon in other killer whale populations. In a separate study, organochlorines were
measured in live stranded or dead North Atlantic killer whales (McHugh et al. 2007). Similar to
previous studies, lindane in individual blubber tissues were relatively low compared to PCBs and
DDTs. Blubber levels of Lindane measured in Southern Residents sampled from 2004 — 2007
ranged from < 1.9 ng/g ww to 17 ng/g ww, whereas the lipid-normalized valued ranged from
below the limits of quantification to 42 ng/g lipid (G. Ylitalo NWFSC pers. commun.).

Pentachlorophenol (PCP). Pentachlorophenol (PCP) is an organochlorine pesticide and
disinfectant, however its greatest use is as a fungicide (wood preservative). PCP is still currently
used, but to a lesser degree than in the 1990s. The use of chlorophenol-based chemicals for wood
treatment was a major source of dioxins and furans to the Georgia Basin (Garrett and Ross
2010). Although adverse health effects are unknown in marine mammals, chlorophenols (such as
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PCP) can adversely affect the survival, reproduction, growth, and metabolism of fish and
shellfish (Garrett and Ross 2010).

Data are limited on PCP concentrations in marine mammals, with no information available for
Southern Residents. These compounds are less persistent than other organic compounds because
they readily degrade in the environment, and there is no evidence of biomagnification in upper
trophic-level species (Garrett and Ross 2010). However, PCP was measured in bowhead whale
plasma and was relatively abundant compared to similar phenolic compounds (Hoekstra et al.
2003). Because long-range transport of PCPs is limited due to rapid photolysis, they do not
readily bioaccumulate. It is assumed that PCPs found in these whales result from
biotransformation of hexachlorobenzene or potentially a biotransformation of pentachloroanisole
(Hoekstra et al.2003).

Tributyltin (TBT). Tributyltin has been used as an antifoulant on ships, buoys, nets and
piers to restrict or retard growth of fouling organisms. It has been identified as a persistent
organic pollutant that may pose a toxic threat to the Southern Resident killer whales (NMFS
2008a). However, bioaccumulation appears to be less than other persistent pollutants (e.g., PCBs,
DDTs, and PBDES).

TBT acts as an endocrine disruptor and has shown to competitively inhibit aromatase
cytochrome P450 activity (Heidrich et al. 2001). Aromatase plays a significant role in sustaining
the ratio between male and female hormones during sexual differentiation during embryonic
development. TBT inhibits the conversion of androgens to estrogens. TBT can also act
synergistically with a PCB congener (PCB-126) known to induce P4501A, and produce opposite
effects than when the chemicals are isolated at higher doses. For example, female mice exposed
to high doses of TBT combined with PCB-126 inhibited P450 activity, whereas low doses of
TBT combined with the PCB congener enhanced the activity (DeLong and Rice 1997). Although
TBT can significantly inhibit P450 activities, the concentration levels in the liver at which this
inhibition occurs is almost 25 times higher than that found in free-ranging marine mammals
(Kim et al. 1998). However, some marine mammal populations are at or above TBT levels that
cause immunotoxicity in laboratory species (Figure 2.4.4. 1.4).
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Figure 2.4.4.1.4. Range of tributyltin (TBT) and a metabolite, dibutyltin (DBT),
concentrations in the liver of cetaceans from the U.S. and Japanese coastal
waters, and toxic effects threshold levels of TBT and the DBT metabolite.
Reprinted from Tanabe (1999).

TRT and DBT concentration (ng/g wet wt)

The distribution of TBT in the tissues and organs of marine mammals is similar to that of other
species and are primarily in the liver and kidneys and lower in the muscles and blubber (Iwata et
al. 1997, Tanabe 1999). Currently, butyltin concentrations in Southern Residents are unknown.
Therefore, the extent of contamination relative to effect thresholds is unknown. Cetaceans
distributed near more developed nations have elevated TBT levels compared to cetaceans
adjacent to developed nations (Tanabe et al. 1998). Therefore, it is likely that the Southern
Residents have relatively high TBT concentrations compared to cetaceans in less industrialized
regions. Butyltin concentrations in cetaceans off of Japan and USA are similar. For example, the
mean TBT liver concentration in killer whales off Japan (n=3) was 180 ng/g ww (Tanabe et al.
1998), and the mean TBT liver concentration in bottlenose dolphins off southeast Atlantic and
Gulf coasts was 100 ng/g ww (Kannan et al. 1997). These levels are higher than concentrations
in cetaceans near the Philippines, India, and China (Kannan et al. 1997, Tanabe et al. 1998).
Transplacental transfer of TBT from mother to fetus is relatively low compared to other
persistent pollutants. For example, TBT concentrations in the liver of a pregnant female Killer
whale (150 ng/g ww) was much higher compared to concentrations in the liver of the fetus (26
ng/g ww) (Tanabe et al. 1998). TBTs do not appear to differ between males and females,
however increasing levels have been observed in immature stages of Risso’s dolphins (Tanabe
1999).
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Metals and Elemental Pollutants. Unlike the persistent pollutants described above,
metals are naturally found in the environment and some are essential to an animals’ nutrition.
Heavy metals in marine mammals are primarily determined by the levels in prey and the
geographic region, as well as age and gender of the individual. For example, marine mammals
that feed on squid can be exposed to higher levels of cadmium, copper, and zinc because squid
have the ability to retain these elements (Reijnders and Aguilar 2002). Human activities can
increase the concentrations and metals can become toxic at certain exposure levels. Currently,
there is little information on metals in killer whales or in their prey. Most metals, like persistent
pollutants, settle to the ocean floor where they can accumulate in sediment. Therefore, areas with
high human activity can become hotspots of multiple toxic chemicals.

The distribution or storage of heavy metals in marine mammals is dependent on the metal. In
general, heavy metals are found in the liver, kidneys, muscles, and bones (O’Shea 1999,
Reijnders and Aguilar 2002, Das et al. 2003). Some metals may transfer from mother to
offspring during gestation and lactation, although not to the same degree as the persistent organic
pollutants. For example, Honda et al. (1987) found the hepatic concentrations of iron, lead,
nickel, and cobalt decreased in adult female southern minke whales with progress of gestation.
Pregnant pilot whales had less mercury in the serum than non-pregnant females, indicating a
potential transplacental transfer to the fetus (Nielsen et al. 2000). However, it may also be
possible that a change in the diet of the pregnant pilot whales can explain the change in mercury
levels (Nielsen et al. 2000).

Non-essential metals that can be toxic to marine mammals, even at low doses, include mercury,
cadmium, and lead. Mercury, cadmium, and lead in the tissues of marine mammals have been
the focus of several studies because of their known toxicity to humans and other wildlife, such as
damage to the central nervous system, skeletal deformities, kidney lesions and kidney or liver
damage, as well as carcinogenic, mutagenic, and teratogenic effects (O’Shea 1999, Das et al.
2003). However, little information is known about toxic effects of heavy metals in marine
mammals. Essential metals that occur naturally in the environment can also be toxic and their
concentrations can be elevated in areas of high human activities. These essential metals include
copper, zinc, iron, and selenium. Below is a brief description of toxicity, storage, concentration
levels, and detoxification mechanisms for the metals and elements discussed in this opinion.

Cadmium. Adverse health effects from high exposure to cadmium (or cadmium
compounds) in mammals include reduced growth, impaired immunity, cancer, and renal
dysfunction, whereas acute exposure can cause dystrophic changes in several organs including
the liver, heart, and kidneys (Grant and Ross 2002 as cited in Government of Canada et al.
1993). Dietz et al. (1998) suggests that marine mammals in the Arctic regions may have
habituated to naturally high levels of cadmium. For example, cadmium concentrations in ringed
seals from Greenland are higher than the health-effects threshold for kidney damage (200 ug/g
wet weight, WHO 1992). This health effects threshold has been more recently considered an
overestimation, and that renal dysfunction from cadmium exposure has been observed at
concentrations of only 50 pg/g wet weight (Elinder and Jarup 1996). The ringed seals that had
cadmium concentrations above both of the thresholds still displayed normal renal structure
(Dietz et al. 1998). Despite the high levels of cadmium found in marine mammals (e.g., Nielsen
et al. 2000, O’Shea 1999 and Government of Canada et al. 1993), no toxic effect has been
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observed indicating a potential detoxification mechanism (described further below). Liver levels
of cadmium in an adult female transient killer whale that stranded at Dungeness Spit in 2002
were < 0.15mg/kg ww (G. Ylitalo NWFSC, pers. comm.).

Lead. Chronic exposure to lead in mammals can cause disorders of the nervous system,
renal system, and gastrointestinal tract, impaired or weakened mental function, anemia, and
variable immunotoxic effects (O’Shea 1999, Grant and Ross 2002, De Guise et al. 2003).
Exposure to high concentrations of lead in mammals has lead to hypertension, reproductive
disorders, and metabolic and neurological issues (Grant and Ross 2002). Long-term storage of
lead primarily occurs in the bone; however, lead can be released with calcium into the
bloodstream (Grant and Ross 2002).

Only a limited number of studies have measured lead concentrations in the bone of marine
mammals. The few studies that have measured lead in the bone reported negligible
concentrations (O’Shea 1999, Das et al. 2003, O’Hara et al. 2003). One of the highest
concentrations of lead measured in the bone of marine mammals was approximately 61.6 ppm
(wet weight) in a bottlenose dolphin from an area known for emissions from a lead smelter
(O’Shea 1999 as cited in Kemper et al. 1994). In most studies, levels in tissues of marine
mammals have not been reported at levels that were a cause for concern and were within normal
ranges and included concentrations less than 1ppm (O’Shea 1999). Liver levels of lead in an
adult female transient killer whale that stranded at Dungeness Spit in 2002 were < 0.15mg/kg
ww (G. Ylitalo NWFSC, pers. comm.).

Detoxification Mechanisms. Some marine mammals (particularly from the northern arctic
regions) appear to tolerate high levels of mercury, lead, and cadmium and are able to detoxify
them through several processes. Cadmium and mercury can combine with selenium or
metallothionein (MT, a protein molecule) to mitigate the toxic effects of exposure (Rooney 2007,
Klaassen et al. 2009). These new complexes (mercury and selenium or cadmium and MT) in the
liver or kidneys mitigate toxic effects and change the metals into non-toxic forms (Klaassen et al.
2009). This detoxification mechanism appears to be species-specific. For example, unlike in
sperm whales that did not show an obvious relationship between mercury and selenium, pilot
whales demonstrated a strong correlation between mercury and selenium with an almost fourfold
higher molar ratio than that found in the sperm whales (Nielsen et al. 2000).

Other Metals and Elements. Aluminum, ammonia, arsenic, copper, chromium (I11 and
V1), nickel, selenium, silver, and zinc are not primary toxic chemicals of concern for marine
mammals compared to mercury, cadmium, or lead, because they are either essential to the
nutrition of the animal and are found at relatively low concentrations (e.g., aluminum, nickel,
selenium, and zinc), the available data does not support a health risk from exposure (O’Shea
1999, O’Hara et al. 2003), or because the element does not build up in the food chain (e.g.,
ammonia). Arsenic has been measured in marine mammals, but not at levels considered to be
toxic (O’Shea 1999). Concentrations of arsenic tend to be higher in lower trophic level species
and there is no evidence that arsenic biomagnifies (Garrett and Ross 2010). Selenium, zinc, and
copper are all essential elements for the nutrition of animals. Effects in mammals exposed to
high copper concentrations include genetic and developmental abnormalities, and renal failure
(Grant and Ross 2002). Although low concentrations of copper have been measured in marine
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mammals, chronic exposure to copper may be of concern to killer whales because anthropogenic
activities can result in increased levels near urban and industrial areas (Grant and Ross 2002).
Copper in the liver of marine mammals declines with age, however differences in copper
concentrations in populations have been reported after accounting for age (Stein et al. 2003). For
example, copper concentrations declined in the livers of bottlenose dolphins in Florida and
Texas, however the dolphins from Florida had lower concentrations (Stein et al. 2003). In
general, mammals are more sensitive to chromium (V1) than to chromium (I11) and
biomagnification factors are relatively low and increased concentrations up the food chain have
not been observed (Garrett and Ross 2010). Recent evidence indicates chromium (V1) is
cytotoxic and genotoxic to North Atlantic right whale lung and testes cells, indicating chromium
(V1) may be a significant risk factor to these whales (Wise et al. 2008). They suggest inhalation
is likely an important exposure route. Chromium (V1) was also cytotoxic and clastogenic to
Steller sea lion lung cells (Wise et al. 2009). Lastly, research on selenium in marine mammals
has been primarily focused on its ability to form a non-toxic complex with mercury.

Extinction Risk. In conjunction with the 2004 status review, NMFS conducted a
population viability analysis (PVA) for Southern Resident killer whales (Krahn et al. 2004).
Demographic information from the 1970s to fairly recently (1974-2003, 1990-2003, and 1994-
2003) were considered to estimate extinction and quasi-extinction risk. The NMFS defined
“quasi-extinction” as the stage at which 10 or fewer males or females remained a threshold from
which the population was not expected to recover.

The model evaluated a range in Southern Resident survival rates, based on variability in mean
survival rates documented from past time intervals (highest, intermediate, and lowest survival).
The model used a single fecundity rate for all simulations. The study considered seven values of
carrying capacity for the population ranging from 100 to 400 whales, three levels of catastrophic
event (e.g., oil spills and disease outbreaks) frequency ranging from none to twice per century,
and three levels of catastrophic event magnitude in which 0, 10, or 20 percent of the animals died
per event.

The analysis indicated that the Southern Resident killer whales have a range of extinction risk
from 0.1 to 18.7 percent in 100 years and 1.9 to 94.2 percent in 300 years, and a range of quasi-
extinction risk from 1 to 66.5 percent in 100 years and 3.6 to 98.3 percent in 300 years (Table
2.4.4.1.6). The population is generally at greater risk of extinction as survival rate decreases and
over a longer time horizon (300 years) than over a shorter time horizon (100 years) (as would be
expected with long-lived mammals). There is a greater extinction risk associated with increased
probability and magnitude of catastrophic events. The NWFSC continue to evaluate mortality
rates and reproduction, and will complete work on a PVA similar to the analysis summarized
above. Until these updated analyses are completed, the Krahn et al. (2004) analysis represents
the best available science on extinction risk of Southern Resident killer whales.
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Table 2.4.4. 1.6.

Range of extinction and quasi-extinction risk for Southern Resident killer
whales in 100 and 300 years, assuming a range in survival rates (depicted
by time period), a constant rate of fecundity, between 100 and 400 whales,
and a range catastrophic probabilities and magnitudes (Krahn et al. 2004).

Time Period Extinction Risk (%) Quasi-Extinction Risk (%)

100 yrs 300 yrs 100 yrs 300 yrs
Highest survival 01-238 1.9-424 1.0-14.6 3.6 -67.7
Intermediate 02-52 14.4 - 65.6 6.1-29.8 21.4-85.3
survival
Lowest survival 5.6 -18.7 68.2 —94.2 39.4-66.5 76.1-98.3

2.5 Environmental Baseline

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

In this section, NMFS first provides information on water body segments in Oregon that
currently fail to meet applicable water quality standards. Second, NMFS provides information on
stormwater (MS4) and point-source (NPDES) permits in Oregon, in terms of spatial distribution
and chemical-specific constituents, and species distribution, exposure potential via point-source
discharges. And third, NMFS summarizes past and current human activities and describes how
these activities influence current habitat conditions within the action area.

2.5.1 303(d)-Listed Waterbody Segments in Oregon

Under section 303(d) of the CWA, states and tribes are required to provide EPA a biennial list of
water body segments that do not meet water quality standards. On its 2004/2006 303(d) list, the
Oregon Department of Environmental Quality (ODEQ) identified more than 15,000 stream miles
listed for at least one pollutant. Pollutants identified on the 303(d) list fall into several major
groups which include sediment, nutrients, metals, bacteria, oxygen demand, and toxic organics.
For this consultation NMFS focused on metals, toxic organics, and conventional pollutants, (i.e.,
temperature, pH, and dissolved oxygen) as these pollutants can affect the toxicity of metal and
organic pollutants. Figure 2.5.1.1.1 identifies toxics associated with those listed in Table 1.1 that
were detected in one or more watersheds in Oregon by the USGS. Figures 2.5.1.1.2 through
2.5.1.1.19 identify 303(d)-listed waters in Oregon for toxins, temperature, dissolved oxygen, and
pH.

A query by NMFS of the National Aquatic Water Quality Assessment (NAWQA\) database
(http://water.usgs.gov/nawqa/about.html) determined that all but three compounds listed in Table
1.1 were detected in one or more watersheds in Oregon (Figure 2.5.1.1.1).
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Figure 25.1.1.1 NAWOQA database search results for compounds listed in Table 1.1.
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2.5.1.1 303(d)-Listed Waters in Oregon

|| ¢
Oregon o Selected Data from o d\ VasHINGTON
WASHINGTON Oregon's 2004 [ 2006 Water Quality fr 4
] Limited Waters and 303(d) Listed Waters {
Willamette Basin >
Sy S "?
}'_‘ B Oregon
{
» i .
B Y FCA NV N0 f
¢ t
T Location Map i -
L= i 'm N
A Legend T
¢ Rivers i Sireams {Streannet, 1:100,000) LE: oo
1 Water Quatity Sebected Parameters o
2 ; Dissakied Clrygen {
Tompeaties
—_— 25
Contaminants .
F, Etate Boundary
L9 1 Willamette Basin
10129110, B. Seekins Z =y = e
303dWillametteB_2mass_3_30_09 mxd o o & 10 20 30 4

Figure 2.5.1.1.2 303(d) listed waters in the Willamette River Basin, Oregon for dissolved
oxygen, pH, temperature, and non-specified toxins.

-96-



Aldrin

Ammonia

Arsenic

Chlordane

Chloropyrifos

Copper

DDT Metabolite
(DDE)

Dichloroethylenes

- — s
a0 15 30 60

10/26/10. B. Seekins
303cMamette B_MubMapsPage mxd

Selected Contaminant Data from

Oregon's 2004 /2006 Water Quality Limited Waters

and 303(d) Listed Waters
Willamette Basin

Legend
= Specific Contaminant

COther Contaminants

Figure 2.5.1.1.3

toxins.

-97-
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Figure 2.5.1.1.4 303(d) listed waters in the Willamette River Basin, Oregon for specified
toxins.
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Figure 2.5.1.1.5 303(d) listed waters in the Willamette River Basin, Oregon for specified
toxins.
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303(d) listed waters in the lower Columbia River and associated tributariy
rivers in Oregon for dissolved oxygen, pH, temperature, and non-specified
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Figure 2.5.1.1.8 303(d) listed waters in the middle Columbia River and associated
tributaries in Oregon for dissolved oxygen, pH, temperature, and non-
specified toxins.
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Figure 2.5.1.1.9

303(d) listed waters in the middle Columbia River and associated

tributaries in Oregon for specified toxins.
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Figure 2.5.1.1.10

tributaries in Oregon for specified toxins.
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303(d) listed waters in the John Day River Basin, Oregon for dissolved




OREGON

WASHINGTON

Selected Data from
Oregon's 2004 / 2006 Water Quality
Limited Waters and 303(d) Listed Waters
Deschutes Basin

Legend

Rivers | Streams (Streamnet, 1:100,000)
Water Quality Selected Parameters
Dissolved Oxygen
Temperature
pH
State Boundary
| Deschutes Basin

Mo contaminant data was
present in this basin

—
5 o
3 Diesclndes E ]
; Brn ) oR | - Miles
. 0 5 10 20 30 40
CA MY

Location Map 10429010, B. Seckins

303dDeschutes_2maps_4_10_08.mxd

Figure 2.5.1.1.12

303(d) listed waters in the Deschutes River Basin, Oregon for dissolved
oxygen, pH, and temperature. No identified toxins.
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Figure 2.5.1.1.13 303(d) listed waters in the north coast river basins, Oregon for dissolved
oxygen, temperature, and non-specified toxins.
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Figure 2.5.1.1.14

303(d) listed waters in the north coast river basins, Oregon for specified

toxins.
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Figure 2.5.1.1.15 303(d) listed waters in the south coastal river basin, Oregon for dissolved
oxygen, pH, and temperature, non-and specified toxins.
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Figure 2.5.1.1.16

303(d) listed waters in the south coast river basins, Oregon specified

toxins.
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303(d) listed waters in the south coast river basins, Oregon for specified

Figure 2.5.1.1.17
toxins.
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Figure 2.5.1.1.18 303(d) listed waters in the Klamath River Basin, Oregon for dissolved
oxygen, pH, and temperature, and non-specified toxins.
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Figure 2.5.1.1.19

303(d) listed waters in the lower Snake River Basin, Oregon for dissolved
oxygen, pH, and temperature, and specified toxins.
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2.5.2. MS4 and NPDES Permits, Species Distribution, and Exposure Risk Potential
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Figure 2.5.2.1 Overview of the spatial distribution and intensity of point-source

discharges in Oregon (MS4 and NPDES permits).

Table 2.5.2.1.1 and Table 2.5.2.2.2 provide permit-specific information on pollutants for each
class of stormwater (MS4) and NPDES permit (i.e., industrial, domestic), where available. For
MS4 permits, permit-specific parameters are listed where information was available. For
unspecified MS4 permits, NMFS reviewed 91 MS4 permits with specific parameters and
identified stormwater parameters common to all reviewed permits, and used this information as a
surrogate for the unspecified MS4 permits. Industrial and domestic NPDES permits are
categorized as either major (discharge greater than 1 million gallons per day) or minor (discharge
less than 1 million gallons per day).
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Compounds that are discharged under existing MS4 and/or NPDES permits in Oregon that are
listed in Table 1.1:

Aluminum
Ammonia
Arsenic
Cadmium
Chromium (111)
Chromium (VI)
Copper

Lead

Nickel
Pentachlorophenol
Selenium
Silver
Tributyltin
Zinc

Compounds listed in Table 1.1 that are associated with 303(d)-listed waters in Oregon:

Ammonia

Arsenic

Cadmium

Copper

Dieldrin
Heptachlor epoxide
Lead

Nickel

Zinc

2.5.2.1 MS4 and NPDES permit/point-source discharge spatial distribution
and fish distribution.

For SR sockeye salmon, UCR spring Chinook salmon, and UCR steelhead, the ESU/DPS
boundaries are outside of the action area, and there are no NPDES or MS4 permits that occur in
the action area that overlap with the ESU/DPS boundaries for these species. Therefore, MS4 and
NPDES permit, and fish distribution data for these species are not reported in this section.
However, smolts and adults will be exposed to stressors of the action as fish pass through the
Columbia River, RM zero to RM 297, and in the Pacific Ocean from the mouth of the Columbia
River to nautical mile 3.

Table 2.5.2.1.1 through Table 2.5.2.2.4 identify the ESU/DPS, number of populations in Oregon,

the number of populations in Oregon without direct exposure to MS4 and/or NPDES point
sources, the number of MS4 and/or NPDES point source discharges, and the compounds
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associated with each permit type. Figure 2.5.2.1.1 through Figure 2.5.2.1.17 identify the
approximate location of each MS4 and/or NPDES permits in each watershed, fish habitat
distribution, fish habitat use, and population.

Table2.5.2.1.1 SR fall-run Chinook Salmon populations in Oregon. Three of eight
spawning populations occur in Oregon.
ESU/DPS Populations in Oregon
SR fall-run Chinook Snake River—Major Population Group
Grande Ronde
Snake River
Imnaha
Table 2.5.2.1.2 Type, number, and chemicals discharged for MS4 and NPDES permits
within the SR fall-run Chinook salmon ESU boundary in Oregon.
Type of Permit Number Chemical(s)
MS4 None
NPDES None
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Figure 2.5.2.1.1

MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for SR fall-run Chinook salmon.
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Table 2.5.2.1.3 SRB steelhead populations in Oregon. Five of 24 populations occur in

Oregon.
ESU/DPS Populations in Oregon
SRB Steelhead Wallowa River
Grande Ronde River Upper Mainstem
Imnaha River
Joseph Creek
Grande Ronde River Lower Mainstem
Table 2.5.2.1.4 Type, number, and chemicals discharged for MS4 and NPDES permits
within the SRB steelhead DPS boundary in Oregon.
Type of Permit Number Chemical(s)
MS4 2 Copper, Lead, Zinc, Cadmium, Chromium, Nickel,

Ammonia, Arsenic, Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium

NPDES 5 Ammonia, Zinc, Lead, Copper
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Figure 2.5.2.1.2 MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for SRB steelhead.
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Table 2.5.2.1.5 SR spring/summer Chinook salmon populations in Oregon. Eight of 27
populations occur in Oregon.

ESU/DPS Populations
In Oregon
SR Spring/Summer-Run Chinook Grande Ronde UM

Catherine Creek
Lostine River

Imnaha River
Big Sheep Creek
Minam River
Looking Glass Creek
Wenaha River

Table 2.5.2.1.6 Type, number, and chemicals discharged for MS4 and NPDES permits
within the SR spring/summer Chinook salmon ESU boundary in Oregon.
Type of Permit Number Chemical(s)
MS4 2 Copper, Lead, Zinc, Cadmium, Chromium,

Nickel, Ammonia, Arsenic, Silver, Iron,
Mercury, Cyanide, Molybdenum, Selenium

NPDES 5 Ammonia, Zinc, Lead, Copper
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Figure 2.5.2.1.3

MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for SR spring/summer-run Chinook salmon.
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Table 2.5.2.1.7 MCR steelhead populations in Oregon. Ten of 17 populations occur in

Oregon.
ESU/DPS Populations
In Oregon
MCR Steelhead Walla Walla

Umatilla River

John Day Lower Mainstem

John Day North Fork

John Day Middle Fork

John Day Upper Mainstem

John Day South Fork

Deschutes Westside

Deschutes Eastside

Fifteen Mile Creek

Table 2.5.2.1.8 Type, number, and chemicals discharged for MS4 and NPDES permits
within the MCR steelhead DPS boundary in Oregon.
Type of Permit Number Chemical(s)
MS4 21 Copper, Lead, Zinc, Cadmium, Chromium,
Nickel, Ammonia, Arsenic, Silver, Iron, Mercury,
Cyanide, Molybdenum, Selenium
NPDES 11 Ammonia, Lead, Copper, Zinc
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Figure 2.5.2.1.4 MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for MCR steelhead.
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Table 2.5.2.1.9 LCR Chinook salmon populations in Oregon. Nine of 32 populations
occur in Oregon.

ESU/DPS Populations
In Oregon

LCR Chinook Salmon Hood River (F+S)
Sandy River (F+S)
Lower Gorge Tributaries
Clackamas
Upper Gorge Tributaries
Scappoose
Clatskanine
Big Creek
Youngs Bay

Table 2.5.2.1.10 Type, number, and chemicals discharged for MS4 and NPDES permits
within the LCR Chinook salmon ESU boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 654 Copper, Lead, Zinc, Cadmium, Chromium,
Nickel, Ammonia, Arsenic, Silver, Iron,
Mercury, Cyanide, Molybdenum, Selenium

NPDES 48 Aluminum, Ammonia, Arsenic, Cadmium,
Copper, Chromium, Lead, Nickel,
Pentachlorophenol, Selenium, Silver,
Tributyltin, Zinc
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Figure 2.5.2.1.5

MS4 and NPDES permit/point-source discharge spatial distribution and

fish distribution for LCR Chinook salmon.
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Table 2.5.2.1.11 CR chum salmon populations in Oregon. One of 17 populations occurs in
Oregon (14 of 17 chum populations remain extirpated or nearly so).

ESU/DPS Populations
In Oregon

CR Chum Salmon Lower Gorge Tributaries/Mainstem
Big Creek
Clackamas

Clatskanine
Sandy
Scappose
Upper Gorge Tributaries
Youngs Bay

Table 2.5.2.1.12 Type, number, and chemicals discharged for MS4 and NPDES permits
within the CR chum salmon ESU boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 654 Copper, Lead, Zinc, Cadmium,
Chromium, Nickel, Ammonia, Arsenic,
Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium

NPDES 48 Aluminum, Ammonia, Arsenic,

Cadmium, Copper, Chromium, Lead,

Nickel, Pentachlorophenol, Selenium,
Silver, Tributyltin, Zinc
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Table 2.5.2.1.13 LCR coho salmon populations in Oregon. Eight of 27 populations occur in

Oregon.
ESU/DPS Populations
In Oregon
LCR Coho Salmon Big Creek
Clackamas
Clatskanie

Lower Gorge Tributaries
Upper Gorge and Hood River
Sandy
Scappose
Youngs Bay

Table 2.5.2.1.14 Type, number, and chemicals discharged for MS4 and NPDES permits
within the LCR coho salmon ESU boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 654 Copper, Lead, Zinc, Cadmium, Chromium,
Nickel, Ammonia, Arsenic, Silver, Iron,
Mercury, Cyanide, Molybdenum,
Selenium

NPDES 48 Aluminum, Ammonia, Arsenic, Cadmium,
Copper, Chromium, Lead, Nickel,
Pentachlorophenol, Selenium, Silver,
Tributyltin, Zinc
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Figure 2.5.2.1.7 MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for LCR coho salmon (map 1 of 2).
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Table 2.5.2.1.15 UWR steelhead populations in Oregon. All five populations occur in

Oregon.
ESU/DPS Populations
In Oregon
UWR Steelhead Calapooia River
Molalla River

North Santiam

South Santiam

Westside Tributaries

Willamette River—Mainstem

Table 2.5.2.1.16 Type, number, and chemicals discharged for MS4 and NPDES permits
within the UWR steelhead DPS boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 118 Copper, Lead, Zinc, Cadmium,
Chromium, Nickel, Ammonia, Arsenic,
Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium

NPDES 50 Aluminum, Ammonia, Arsenic,

Cadmium, Copper, Chromium, Lead,

Nickel, Pentachlorophenol, Selenium,
Silver, Tributyltin, Zinc
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Table 2.5.2.1.17 UWR Chinook salmon populations in Oregon. All seven populations
occur in Oregon.

ESU/DPS Populations
In Oregon

UWR Chinook Salmon Calapooia

Clackamas

McKenzie
Middle Fork
Molalla

North Santiam

South Santiam

Willamette River—Mainstem

Table 2.5.2.1.18 Type, number, and chemicals discharged for MS4 and NPDES permits
within the UWR Chinook salmon ESU boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 140 Copper, Lead, Zinc, Cadmium,
Chromium, Nickel, Ammonia, Arsenic,
Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium

NPDES 55 Aluminum, Ammonia, Arsenic,

Cadmium, Copper, Chromium, Lead,

Nickel, Pentachlorophenol, Selenium,
Silver, Tributyltin, Zinc
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Table 2.5.2.1.19 LCR steelhead populations in Oregon. Five of 26 populations occur in

Oregon.
ESU/DPS Populations
In Oregon
LCR Steelhead Clackamas
Hood River

Lower Gorge Tributaries

Upper Gorge Tributaries

Sandy River

Table 2.5.2.1.20 Type, number, and chemicals discharged for MS4 and NPDES permits
within the LCR steelhead DPS boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 320 Copper, Lead, Zinc, Cadmium,
Chromium, Nickel, Ammonia, Arsenic,
Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium

NPDES 31 Aluminum, Ammonia, Arsenic,

Cadmium, Copper, Chromium, Lead,

Nickel, Pentachlorophenol, Selenium,
Silver, Tributyltin, Zinc
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Figure 2.5.2.1.12

MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for LCR steelhead (winter).
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NPDES / MS4 Permits and
Fish Habitat Distribution with the
Lower Columbia Summer Steelhead Population
in Oregon
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Figure 2.5.2.1.13 LCR Steelhead (summer). MS4 and NPDES permit/point-source discharge
spatial distribution and fish distribution for LCR steelhead (summer).
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Table 2.5.2.1.21 OC coho salmon populations in Oregon. All 56 populations occur in

Oregon.
ESU/DPS Populations
In Oregon
OC Coho Salmon Necanicum Devils Lake
Ecola Siltcoos
Arch Cape Siletz
Short Sands Tahkenitch
Nehalem Schoolhouse
Spring Threemile
Watseco Fogarty
Netarts Depoe Bay
Rover Lower
Umpgua
Sand Middle
Umpgua
Nestucca North Umpgqua
Neskowin South Umpqua
Alsea Spencer
Big (near Alsea) Wade
Rocky Big
Vingie Coal
Yachats Tenmile
Cummins Moolack
Bob Coos
Tenmile Creek Big (near
Yaquina)
Tillamook Bay Coquille
Rock Yaquina
China Johnson
Cape Theil
Berry Twomile
Sutton (Mercer Lake) Beaver
Salmon Floras/New
Siuslaw Sixes

Table 2.5.2.1.22 Type, number, and chemicals discharged for MS4 and NPDES permits
within the OC coho salmon ESU boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 92 Copper, Lead, Zinc, Cadmium,
Chromium, Nickel, Ammonia, Arsenic,
Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium
NPDES 43 Ammonia, Arsenic, Cadmium, Copper,
Chromium, Lead, Nickel, Selenium,
Silver, Zinc
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Figure 2.5.2.1.14

MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for OC coho salmon (north coast).
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Figure 2.5.2.1.15

MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for OC coho salmon (central coast).
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MS4 and NPDES permit/point-source discharge spatial distribution and
fish distribution for OC coho salmon (south coast).
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Table 2.5.2.1.23 SONCC coho salmon populations in Oregon. Seventeen of 42 populations
occur in Oregon.

ESU/DPS Populations
In Oregon

SONCC Coho Salmon Bush Creek

Chetco

Elk

Euchre

Hubbard

Hunter

[llinois (OR and CA)

Lower Rouge

Middle Rouge and Applegate

Mill Creek

Mussel Creek

Pistol

Smith (OR and CA)

Upper Klamath (OR and CA)

Upper Rogue

Winchuck River

Brush Creek
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Table 2.5.2.1.24 Type, number, and chemicals discharged for MS4 and NPDES permits
within the SONCC coho salmon ESU boundary in Oregon.
Type of Permit Number Chemical(s)
MS4 62 Copper, Lead, Zinc, Cadmium, Chromium,
Nickel, Ammonia, Arsenic, Silver, Iron,
Mercury, Cyanide, Molybdenum, Selenium
NPDES 12 Ammonia, Arsenic, Cadmium, Copper,
Chromium, Lead, Nickel, Selenium, Silver,
Zinc
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Figure 2.5.2.1.1.17 MS4 and NPDES permit/point-source discharge spatial distribution and

fish distribution for SONCC coho salmon (Oregon populations).
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2.5.2.2 Other Anadromous Fishes
2.5.2.2.1. Green Sturgeon

Table 2.5.2.2.1.1 No resident populations occur in Oregon.

ESU/DPS Populations
In Oregon
Green Sturgeon NA

Table 2.5.2.2.1.2 Type, number, and chemicals discharged for MS4 and NPDES permits in
Oregon that overlap with green sturgeon distribution (migratory).

Type of Permit Number Chemical(s)

MS4 324 Copper, Lead, Zinc, Cadmium,
Chromium, Nickel, Ammonia, Arsenic,
Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium

NPDES 23 Ammonia, Arsenic, Cadmium, Copper,
Chromium, Lead, Nickel, Selenium,
Silver, Tributyltin, Zinc

2.5.2.2.2. Eulachon

Table 2.5.2.2.2.1 Type, number, and chemicals discharged for MS4 and NPDES permits
within the eulachon DPS boundary in Oregon.

Type of Permit Number Chemical(s)

MS4 327 Copper, Lead, Zinc, Cadmium,
Chromium, Nickel, Ammonia, Arsenic,
Silver, Iron, Mercury, Cyanide,
Molybdenum, Selenium

NPDES 26 Ammonia, Arsenic, Cadmium, Copper,
Chromium, Lead, Nickel, Selenium,
Silver, Tributyltin, Zinc

Table 2.5.2.2.2.2. Eulachon populations in Oregon. Six of 24 populations occur in Oregon.

ESU/DPS Populations
In Oregon

Eulachon Chetco
Umpqua
Ten Mile Creek
Hood River
Sandy River
Columbia River
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Table 2.5.2.2.2.3

Regulated and unregulated toxics in the State of Oregon (ODEQ 2003).

Compounds considered in this opinion for approval by EPA are shaded.

Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria
Compound (ug/L)
Antimony
Arsenic * 360 190 69 36
Cadmium *** 3.9 1.1 43 9.3
Chromium |11 *** 1700 210
Chromium VI * 16 11 1100 50
Copper *** 18 12 2.9 2.9
Lead *** 82 3.2 241 5.6
Mercury 24 0.012 2.1 0.025
Nickel *** 1400 160 75 8.3
Selenium * 260 35 410 54
Silver ** 41 0.12 2.3
Thallium
Zinc *** 120 110 95 86
Cyanide 22 5.2 1 1
Asbestos

Dioxin (2,3,7,8-TCDD)

Acrolein

Acrylonitrile

Benzene

Bromoform

Carbon Tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroform

Dichlorobromomethane

Dichloroethane 1,2-

Dichloroethylene 1,1-

Dichloropropane 1,2-

Dichloropropene 1,3-

Ethylbenzene

Methyl Bromide

Methylene Chloride

Tetrachloroethane 1,1,2,2-

Tetrachloroethylene

Toluene

Dichloroethylene 1,2-Trans-

Trichloroethane 1,1,2-

Trichloroethylene

Vinyl Chloride

Chlorophenol 2-

Dichlorophenol 2,4-
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Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria

Compound (ug/L)

Dimethylphenol 2,4-

Methyl-4,6-Dinitrophenol 2-

Dinitrophenol 2,4-

Pentachlorophenol

20

13

13

7.9

Phenol

Trichlorophenol 2,4,6-

Acenaphthene

Anthracene

Benzidine

BenzoaAnthracene

BenzoaPyrene

BenzobFluoranthene

BenzokFluoranthene

ChloroethylEther, Bis2-

ChloroisopropylEther, Bis2-

EthylhexylPhthalate, Bis2-

Butylbenzyl Phthalate

Chloronaphthalene 2-

Chrysene

Dibenzoa,hAnthracene

Dichlorobenzene 1,2-

Dichlorobenzene 1,3-

Dichlorobenzene 1,4-

Dichlorobenzidine 3,3'-

DiethylPhthalate

Dimethyl Phthalate

Di-n-Butyl Phthalate

Dinitrotoluene 2,4-

Diphenylhydrazine 1,2-

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Idenol,2,3-cdPyrene

Isophorone

Nitrobenzene

Nitrosodimethylamine, N-

Nitrosodi-n-Propylamine, N-

Nitrosodiphenylamine, N-

Pyrene

Trichlorobenzene 1,2,4-

Aldrin

3.0

1.3
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Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria
Compound (ug/L)
BHC, alpha-
BHC, beta-
BHC, gamma- (Lindane) 2 0.08 0.16
Chlordane 2.4 0.0043 0.09 0.004
DDT 4,4'- 1.1 0.001 0.13 0.001
DDE 4,4'-
DDD 4,4'-
Dieldrin 25 0.0019 0.71 0.0019
Alpha-Endosulfan
Beta-Endosulfan
Endosulfan Sulfate
Endrin 0.18 0.0023 0.037 0.0023
Endrin Aldehyde
Heptachlor 0.52 0.0038 0.053 0.0036
Heptachlor Epoxide
Polychlorinated biphenyls PCBs: 2 0.014 10 0.03
Toxaphene 0.73 0.0002 0.21 0.0002
Aluminum
Ammonia (mg/L) 6 0.76
Barium
Chloride 860000 230000
Chlorine 19 11 13 7.5
Chlorophenoxy Herbicide 2,4,5,-TP
Chlorophenoxy Herbicide 2,4-D
Chloropyrifos 0.083 0.041 0.011 0.0056
Demeton 0.1 0.1
Ether, Bis Chloromethyl
Guthion 0.01 0.01
Hexachlorocyclo-hexane-Technical
Iron 1000
Malathion 0.1 0.1
Manganese
Methoxychlor 0.03 0.03
Mirex 0.001 0.001
Nitrates
Nitrosamines
Dinitrophenols
Nitrosodibutylamine,N
Nitrosodiethylamine,N
Nitrosopyrrolidine,N
Parathion 0.065 0.013
Pentachlorobenzene
Phosphorus Elemental 0.1
Sulfide-Hydrogen Sulfide 2.0 2.0
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Aquatic Life Criteria

Freshwater Freshwater Marine Marine
Chronic
Acute Criteria | Chronic Criteria | Acute Criteria Criteria

Compound (ug/L)

Tetrachlorobenzene,1,2,4,5

Tributyltin TBT

Trichlorophenol 2,4,5

*  all criteria expressed as dissolved metal

** all criteria expressed as dissolved metal. FW acute criteria are hardness dependent (concentration shown is
hardness = 100 mg/L CaCO,)

*** all criteria expressed as dissolved metal. FW criteria are hardness dependent (concentration shown is
hardness = 100 mg/L CaCO,)

The compounds listed in Table 2.5.2.3 that are not directly part of the proposed action
(unshaded) are, however, part of EPA’s overall approval of Oregon’s water quality standards,
and are compounds that are part of the environmental baseline. These compounds, either
individually or in combination, are likely to adversely affect listed species considered in this
opinion where exposure occurs. For example, concurrent exposure to cyanide and ammonia is
likely to produce greater than additive effects to acute lethality in rainbow trout, salmon, and
chub (Smith et al. 1979, Alabaster et al, 1983, and Douderoff 1976), and to sublethal effects to
growth in rainbow trout (Smith et al. 1979). In rainbow trout and salmon, effects to acute
lethality were 1.2 and 1.63 times greater than would be expected by additivity. Concurrent
exposure to cyanide and zinc also resulted in synergistic effects to acute lethality in fathead
minnows, where toxicity was 1.4 times that predicted by additivity (Smith et al. 1979).

Furthermore, Glubokoy (1990) reported increased mortality (0.7% to 10% above baseline) of
coho salmon during early ontogeny when exposed to dichloro-diphenyl-trichloroethane (DDT)
over the range of 0.1 pg/L to 10 pg/L, Niimi (1996) determined that 48 hour to 96 hour exposure
to Polychlorinated biphenyls (PCB) concentrations on the order of 1 pg/L or more resulted in fish

mortality, and Macek et al. (1969) reported a 96 hour LCsq value of 2.2 pg/L for rainbow trout
exposed at 12.7EC, pH 7.1 in a static experiment with a 95% aldrin concentration.

2.5.2.2.3 Marine Mammals

Marine mammals are unlikely to be directly exposed to the subject pollutants, with the exception
of Steller sea lions.

2.5.2.2.4 Sea Turtles

Sea turtles are unlikely to be directly exposed to the subject pollutants.
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2.5.2.3 General Environmental Baseline Conditions

Columbia River Basin. Major tributaries to the Columbia River include the Snake,
Willamette, Salmon, Flathead, and Yakima Rivers; smaller rivers include the Owyhee, Grande
Ronde, Clearwater, Spokane, Methow, Cowlitz, and the John Day Rivers. The Snake River is the
largest tributary at more than 1,000 miles long; its headwaters originate in Yellowstone National
Park, Wyoming. The second largest tributary is the Willamette River in Oregon (Kammerer
1990, Hinck et al. 2004). The average annual discharge at the mouth of the Columbia River is
265,000 cubic feet per second (Kammerer 1990). A saltwater wedge extends 23 miles upstream
of the mouth, with tidal influences extending up to 146 miles up river (Hinck et al. 2004). Table
2.5.2.3.1 provides information on selected tributaries to the Columbia River.

Table 2.5.2.3.1. Select tributaries of the Columbia River
Watershed Approx Basin Size | Physiographic Mean Annual Mean
Length (mi) (mi?) Provinces* Precip. (in) Discharge (cfs)
Snake/Salmon 870 108,495 CU, NR, MR, B/R 14 55,267
Rivers
Willamette River | 143 11,478 CS, PB 60 32,384

Data from Carter and Resh 2005
*Physiographic Provinces: CU = Columbia-Snake River Plateaus, NR = Northern Rocky Mountains, MR = Middle Rocky Mountains, B/R =
Basin & Range, CS = Cascade-Sierra Mountains, PB = Pacific Border

Human Activities and Their Impacts.

Land Use. More than 50% of the United States portion of the Columbia River Basin is in
Federal ownership (most of which occurs in high desert and mountain areas), 39% is in private
land ownership (most of which occurs in river valleys and plateaus), and the remainder is divided
among tribes, state, and local governments (Hinck et al. 2004) (Table 2.5.2.3.2).

Table 2.5.2.3.2. Land uses and population density in select tributaries of the Columbia
River Basin.
Watershed Land Use Categories (%) Density
Agriculture Forest Urban Other (people/mi?)
Snake/Salmon Rivers 30 10-15 1 54 scrub/rangeland/barren | 39
Willamette River 19 68 5 -- 171

Data from Stanford et al. 2005

The interior Columbia River basin has been altered substantially by humans, causing dramatic
changes and declines in native fish populations. In general the basin supports a variety of mixed
uses. Predominant human uses include logging, agriculture, ranching, hydroelectric power
generation, mining, fishing, a variety of recreational activities, and urban uses. The decline of
salmon runs in the Columbia River is attributed to loss of habitat, blocked migratory corridors,
altered river flows, pollution, overharvest, and competition from hatchery fish. Critical
ecological connectivity (mainstem to tributaries and riparian floodplains) has been disconnected
by dams and associated activities such as floodplain deforestation and urbanization. The most
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productive floodplains of the watershed are either flooded by hydropower dams or dewatered by
irrigation diversions. Portions of the basin are also subject to impacts from cattle grazing and
irrigation withdrawals. In the Willamette River, riparian vegetation was greatly reduced by land
conversion. By 1990, only 37 % of the riparian area within 120 meters was forested, 30% was
agricultural fields and 16 % was urban or suburban lands.

Agriculture and Ranching. Roughly 6% of the annual flow from the Columbia River is
diverted for the irrigation of 7.3 million acres of croplands within the basin. The vast majority of
these agricultural lands are located along the lower Columbia River, the Willamette, Hood, and
Snake rivers, and the Columbia Plateau (Hinck et al. 2004).

Agriculture and ranching increased steadily within the Columbia River basin from the mid to late
1800. By the early 1900s, agricultural opportunities began increasing at a much more rapid pace
with the creation of more irrigation canals and the passage of the Reclamation Act of 1902 (NRC
2004). Today, agriculture represents the largest water user within the basin (>90%). Agriculture,
ranching, and related services employ more than nine times the national average (19% of the
households within the basin; NRC 2004).

Ranching practices have increased soil erosion and sediment loads within the Columbia’ River’s
tributaries, the worst of these effects may have occurred in the late 1800s and early 1900s from
deliberate burning to increase grass production (NRC 2004). Several measures are in use to
reduce the impacts of grazing, including restricting grazing in degraded areas, reduced grazing
allotments, and lower stocking rates. Today, agricultural impacts to water quality within the
basin are second to large-scale influences of hydromodification projects for both power
generation and irrigation. Water quality impacts from agricultural activities include alteration of
the natural temperature regime, insecticide and herbicide contamination, and increased
suspended sediments.

The USGS has a number of fixed water quality sampling sites throughout various tributaries of
the Columbia River, many of which have been in place for decades. Water volumes, crop
rotation patterns, crop type, and basin location are some of the variables that influence the
distribution and frequency of pesticides within a tributary. Detection frequencies for a particular
pesticide can vary widely. One study conducted by the USGS between May 1999 and January
2000 detected 25 pesticide compounds (Ebbert and Embrey 2001). Another study detected at
least two pesticides or their breakdown products in 91% of the samples collected, with the
median number of chemicals being eight, and a maximum of 26. The herbicide 2,4-D occurred
most often in the mixtures, along with azinphos-methyl, the most heavily applied pesticide, and
atrazine, one of the most mobile aquatic pesticides (Fuhrer et al. 2004). In addition to current-use
chemicals, these legacy chemicals continue to pose a serious problem to water quality and fish
communities despite their ban in the 1970s and 1980s (Hinck et al. 2004).

Fish and macroinvertebrate communities exhibit an almost linear decline in condition as the level
of agriculture intensity increases within a basin (Cuffney et al. 1997, Fuhrer et al. 2004). A study
conducted in the late 1990s examined 11 species of fish, including anadromous and resident fish
collected throughout the Columbia River basin for a suite of 132 contaminants, including 51
semi-volatile chemicals, 26 pesticides, 18 metals, seven PCBs, 20 dioxins, and 10 furans. The
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study revealed PCBs, metals, chlorinated dioxins and furans (products of wood pulp bleaching
operations) and other contaminants within fish tissues; white sturgeon tissues contained the
greatest concentrations of chlorinated dioxins and furans (Hinck et al. 2004).

Urban and Industrial Development. The largest urban area in the basin is the greater
Portland metropolitan area. Portland’s population exceeds 500,000, and the next largest cities
Salem and Eugene, OR have over 100,000 people (Hinck et al. 2004). Overall, the basin’s
population density is one-third the national average, and while the basin covers about 8% of
United States land, only about 1.2% of the United States population lives within the basin (Hinck
et al. 2004).

Discharges from sewage treatment plants, paper manufacturing, and chemical and metal
production represent the top three permitted sources of contaminants within the lower basin
according to discharge volumes and concentrations (Rosetta and Borys 1996). Rosetta and Borys
(1996) review of 1993 data indicate that 52% of the point source waste water discharge volume
is from sewage treatment plants, 39% from paper and allied products, 5% from chemical and
allied products, and 3% from primary metals. However, the paper and allied products industry
are the primary sources of the suspended sediment load (71%). Additionally, 26% of the point
source waste water discharge volume comes from sewage treatment plants and 1% is from the
chemical and allied products industry. Nonpoint source discharges (urban stormwater runoff)
account for significant pollutant loading to the lower basin, including most organics and over
half of the metals. Although rural nonpoint sources contributions were not calculated, Rosetta
and Borys (1996) surmised that in some areas and for some contaminants, rural areas may
contribute a large portion of the nonpoint source discharge. This is particularly true for pesticide
contamination in the upper river basin where agriculture is the predominant land use. Water
quality has been reduced by phosphorus loads and decreased water clarity, primarily along the
lower and middle sections of the Columbia River Estuary. Although sediment quality is
generally very good, benthic indices have not been established within the estuary. Fish tissue
contaminant loads (PCBs, DDT, DDD, DDE, and mercury) are high and present a persistent and
long lasting effect on estuary biology. Health advisories have been recently issued for people
eating fish in the area that contain high levels of dioxins, PCBs, and pesticides. Morace (2012)
reported waste water treatment plant samples containing anthropogenic organic compounds,
pharmaceuticals, polybrominated diphenyl ether (PBDEs [brominated flame-retardants]),
organochlorine or legacy compounds, currently used pesticides, mercury, and estrogenicity.

Habitat Modification. The mainstem habitats of the lower Columbia and Willamette
rivers have been reduced primarily to a single channel. As a result, floodplain area is reduced,
off-channel habitat features have been eliminated or disconnected from the main channel, and the
amount of large woody debris in the mainstem has been reduced. Remaining areas are affected
by flow fluctuations associated with reservoir management for power generation, flood control,
and irrigation. Overbank flow events, important to habitat diversity, have become rare as a result
of controlling peak flows and associated revetments. Portions of the basin are also subject to
impacts from cattle grazing and irrigation withdrawals. Consequently, estuary dynamics have
changed substantially.
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Habitat loss has fragmented habitat and human density increase has created additional loads of
pollutants and contaminants within the Columbia River estuary (Anderson, Dugger, and Burke
2007). About 77 percent of swamps, 57 percent of marshes, and over 20 percent of tree cover
have been lost to development and industry. The Willamette Basin Valley has been dramatically
changed by modern settlement. The complexity of the mainstem river and extent of riparian
forest have both been reduced by 80 percent (PNERC 2002). About 75 percent of what was
formerly prairie and 60 percent of what was wetland have been converted to agricultural
purposes. These actions, combined with urban development, bank stabilization, and in-river and
nearshore gravel mining, have resulted in a loss of floodplain connectivity and off-channel
habitat (PNERC 2002).

Hydromodification Projects. More than 400 dams exist in the basin, ranging from mega
dams that store large amounts of water to small diversion dams for irrigation. Every major
tributary of the Columbia River except the Salmon River is totally or partially regulated by dams
and diversions. More than 150 dams are major hydroelectric projects, with 18 dams located on
mainstem Columbia River and its major tributary, the Snake River. The Federal Columbia River
Power System encompasses the operations of 14 major dams and reservoirs on the Columbia and
Snake Rivers. These Federal projects are a major source of power in the region, and provide
flood control, navigation, recreation, fish and wildlife, municipal and industrial water supply,
and irrigation benefits.

Development of the Pacific Northwest regional hydroelectric power system, dating to the early
20™ century, has had profound effects on the ecosystems of the Columbia River Basin (1SG
1996). These effects have been especially adverse to the survival of anadromous salmonids. The
construction of the Federal power system modified migratory habitat of adult and juvenile
salmonids, and in many cases presented a complete barrier to habitat access. Both upstream and
downstream migrating fish are impeded by the dams, and a substantial number of juvenile
salmonids are killed and injured during downstream migrations. Physical injuries and deaths
occur as juveniles pass through turbines, bypasses, and spillways. Indirect effects of passage
through all routes may include disorientation, stress, delays in passage, exposure to high
concentrations of dissolved gases, warm water, and increased predation. Dams have also flooded
historical spawning and rearing habitat with the creation of massive water storage reservoirs.
More than 55 percent of the Columbia River Basin that was accessible to salmon and steelhead
before 1939 has been blocked by large dams (NWPPC 1986).

The mainstem habitats of the lower Columbia and Willamette Rivers have been reduced
primarily to a single channel. As a result, floodplain area has been reduced, off-channel habitat
features have been eliminated or disconnected from the main channel, and the amount of large
woody debris in the mainstem has been reduced. Remaining areas are affected by flow
fluctuations associated with reservoir management for power generation, flood control and
irrigation. Overbank flow events, important to habitat diversity, have become rare as a result of
controlling peak flows and associated revetments. Consequently, estuary dynamics have changed
substantially.

Artificial Propagation. There are several artificial propagation programs for salmon
production within the Columbia River basin, many of which were instituted under Federal law to
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ameliorate the effects of lost natural salmon production within the basin from the dams. The
hatcheries are operated by Federal, state, and tribal managers. For more than 100 years,
hatcheries in the Pacific Northwest have been used to produce fish for harvest and replace
natural production lost to dam construction, and have only minimally been used to protect and
rebuild naturally produced salmonid population (e.g., Redfish Lake sockeye salmon). In 1987, 95
percent of the coho salmon, 70 percent of the spring Chinook salmon, 80 percent of the summer
Chinook salmon, 50 percent of the fall Chinook salmon, and 70 percent of the steelhead
returning to the Columbia River Basin originated in hatcheries (CBFWA 1990). More recent
estimates suggest that almost half of the total number of smolts produced in the basin come from
hatcheries (Mann et al. 2005).

The impact of artificial propagation on the total production of Pacific salmon and steelhead has
been extensive (Hard et al. 1992). Hatchery practices, among other factors, are a contributing
factor to the 90 percent reduction in natural coho salmon runs in the lower Columbia River over
the past 30 years (Flagg et al. 1995). Past hatchery and stocking practices have resulted in the
transplantation of salmon and steelhead from nonnative basins, and the impacts of these practices
are largely unknown. Adverse effects of these practices likely included loss of genetic variability
within and among populations (Busack 1990 as cited in Hard et al. 1992, Riggs 1990,
Reisenbichler 1997), disease transfer, increased competition for food, habitat, or mates, increased
predation, altered migration, and displacement of natural fish (Steward and Bjornn 1990, Fresh
1997). Species with extended freshwater residence are likely to face higher risk of domestication,
predation, or altered migration than are species that spend only a brief time in fresh water (Hard
et al. 1992). Nonetheless, artificial propagation also may contribute to the conservation of listed
salmon and steelhead although it is unclear whether or how much artificial propagation during
the recovery process will compromise the distinctiveness of natural population (Hard et al.
1992).

Currently, NMFS is working on a hatchery reform project in the Columbia River Basin, which
will include a collaborative review of how harvest and hatcheries (particularly Federally funded
hatcheries) are affecting the recovery of listed salmon and steelhead in the basin. This effort was
mandated by Congress in 2005, and is in its early stages. Eventually, the project team would
create a management approach that allows tribal, state and Federal managers to effectively
manage Columbia River Basin hatcheries to meet conservation and harvest goals consistent with
their respective legal responsibilities.

Mining. Most of the mining in the basin is focused on minerals such as phosphate,
limestone, dolomite, perlite, or metals such as gold, silver, copper, iron, and zinc. Many of the
streams and river reaches in the basin are impaired from mining, and several abandoned, and
former mining sites are designated as Superfund cleanup areas (Stanford et al. 2005, EPA 2007).
According to the United States Bureau of Mines, there are about 14,000 inactive or abandoned
mines within the Columbia River Basin of which nearly 200 pose a potential hazard to the
environment (Quigley et al. 1997 as cited in Hinck et al. 2004). Contaminants detected in the
water include lead and other trace metals. Mining of copper, cadmium, lead, manganese, and
zinc in the upper Clark Fork River have contributed wastes to this basin since 1880 (Woodward
et al. 1994). Benthic macroinvertebrates and fish within the basin have bioaccumulated metals,
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which are suspected of reducing their survival and growth (Farag et al. 1994, Woodward et al.
1994).

Commercial, Recreational, and Subsistence Fishing. During the mid-1800s, an
estimated 10 to 16 million adult salmon and steelhead of all species entered the Columbia River
each year. Large harvests of returning adult salmon during the late 1800s (20 to 40 million
pounds of annually) significantly reduced population productivity (Mann et al. 2005). The
largest known harvest of Chinook salmon occurred in 1883 when Columbia River canneries
processed 43 million pounds of salmon (Lichatowich 1999). Commercial landings declined
steadily from the 1920s to a low in 1993, when just over 1 million pounds were harvested (Mann
et al. 2005).

Harvested and spawning adults reached 2.8 million in the early 2000s, of which almost half are
hatchery produced (Mann et al. 2005). Most of the fish caught in the river are steelhead and
spring/summer Chinook salmon, while ocean harvest consists largely of coho and fall Chinook
salmon. Most ocean catches are made north of Cape Falcon, Oregon. Over the past five years,
the number of spring and fall salmon commercially harvested in tribal fisheries has averaged
between 25,000 and 110,000 fish (Mann 2004 in Mann et al. 2005). Recreational catch in both
ocean and in-river fisheries varies from 140,000 to 150,000 individuals (Mann et al. 2005).

Interior Columbia River major subbasins: Deschutes, John Day, Umatilla, Walla
Walla, Grande Ronde, and Imnaha Rivers. Habitat quality in tributary streams in the interior
Columbia River subbasins varies from excellent in wilderness and roadless areas to poor in areas
subject to heavy agricultural and urban development (Wissmar et al. 1994, Carmichael 2006).

Migratory habitat quality in this area has been severely affected by the development and
operation of the FCRPS dams and reservoirs in the mainstem Columbia River, Bureau of
Reclamation tributary projects, and privately owned dams in the Snake River. For example,
construction of Hells Canyon Dam eliminated access to several likely production areas in
Oregon and Idaho including the Burnt, Powder, Weiser, Payette, Malheur, Owyhee, and Boise
river basins (Good et al. 2005). Hydroelectric development modified natural flow regimes,
resulting in higher water temperatures, changes in fish community structure leading to increased
rates of piscivorous and avian predation on juvenile salmon and steelhead, and delayed migration
for both adult and juveniles. Physical features of dams such as turbines also kill migrating fish.
In-river survival is inversely related to the number of hydropower projects encountered by
emigrating juveniles.

Similarly, development and operation of extensive irrigation systems and dams for water
withdrawal and storage in tributaries have drastically altered hydrological cycles. A series of
large regulating dams on the middle and upper Deschutes River affect flow and block access to
upstream habitat, and have extirpated one or more populations from the Cascades Eastern Slope
major population (IC-TRT 2003). Similarly, operation and maintenance of large water
reclamation systems such as the Umatilla Basin and Yakima Projects have significantly reduced
flows and degraded water quality and physical habitat in this domain.

Many stream reaches are over-allocated under state water law, with more allocated water rights
than existing streamflow conditions can support. Irrigated agriculture is common throughout this
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region and withdrawal of water increases summer stream temperatures, blocks fish migration,
strands fish, and alters sediment transport (Spence et al. 1996). Reduced tributary stream flow
has been identified as a major limiting factor for all listed salmon and steelhead species in this
area except SR fall-run Chinook salmon (NMFS 2005).

North and Middle Oregon Coast. The historical disturbance regime in the central Oregon
Coast Range was dominated by a mixture of high and low-severity fires, with a natural rotation
of approximately 271 years. Old-growth forest coverage in the Oregon Coast Range varied from
25 to 75% during the past 3,000 years, with a mean of 47%, and never fell below 5% (Wimberly
et al. 2000). Currently the Coast Range has approximately 5% old-growth, almost all of it on
Federal lands. The dominant disturbance now is logging on a cycle of approximately 30 to 100
years, with fires suppressed.

The State of Oregon (2005) completed an assessment of habitat conditions in the range of OC
coho in 2005. Oregon’s assessment mapped how streams with high intrinsic potential for coho
salmon rearing are distributed by land ownership categories. Agricultural lands and private
industrial forests have by far the highest percentage of land ownership in high intrinsic potential
areas and along all coho stream miles. Federal lands have only about 20% of coho stream miles
and 10% of high intrinsic potential stream reaches. Because of this distribution, activities in
lowland agricultural areas are particularly important to the conservation of Oregon coastal coho.

The coho assessment concluded that at the scale of the entire domain, pools are generally
abundant, although slow-water and off-channel habitat (which are important refugia for coho
during high winter flows) are limited in the majority of streams when compared to reference
streams in minimally-disturbed areas. Amounts of large wood in streams are low in all four
ODFW monitoring areas and land-use types relative to reference conditions. Amounts of fine
sediment are high in three of the four monitoring areas, and were comparable to reference
conditions only on public lands. Approximately 62 to 91% of tidal wetland acres (depending on
estimation procedures) have been lost for functionally and potentially independent populations of
coho.

As part of the coastal coho assessment, the Oregon Department of Environmental Quality
(ODEQ) analyzed the status and trends of water quality in the range of OC coho using the
Oregon water quality index, which is based on a combination of temperature, dissolved oxygen,
biological oxygen demand, pH, total solids, nitrogen, total phosphates, and bacteria. Using the
index at the species scale, 42% of monitored sites had excellent to good water quality, and 29%
show poor to very poor water quality. Within the four monitoring areas, the North Coast had the
best overall conditions (three sites in excellent or good condition out of nine sites), and the Mid-
South coast had the poorest conditions (no excellent condition sites, and only two out of eight
sites in good condition). For the 10-year period monitored between 1992 and 2002, no sites
showed a declining trend in water quality. The area with the most improving trends was the
North Coast, where 66% of the sites (six out of nine) had a significant improvement in index
scores. The Umpgua River basin, with one out of nine sites (11%) showing an improving trend,
had the lowest number of improving sites.
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Southern Oregon. Many large and small rivers supporting significant populations of
coho salmon flow through this area, including the Elk, Rogue, Chetco, Smith and Klamath. The
following summary of critical habitat information in the Elk, Rogue, and Chetco rivers is also
applicable to habitat characteristics and limiting factors in other basins in this area. The Elk
River flows through Curry County, and drains approximately 92 square miles (or 58,678 acres)
(Maguire 2001). Historical logging, mining, and road building have degraded stream and riparian
habitats in the Elk River basin. Limiting factors identified for salmon and steelhead production in
this basin include sparse riparian cover, especially in the lower reaches, excessive fine sediment,
high water temperatures, and noxious weed invasions (Maguire 2001).

The Rogue River drains approximately 5,160 square miles within Curry, Jackson and Josephine
counties in southwest Oregon. The mainstem is about 200 miles long and traverses the coastal
mountain range into the Cascades. The Rogue River estuary has been modified from its historical
condition. Jetties were built by the Corps in 1960, which stabilized and deepened the mouth of
the river. A dike that extends from the south shore near Highway 101 to the south jetty was
completed in 1973. This dike created a backwater for the large shallow area that existed here,
which has been developed into a boat basin and marina, eliminating most of the tidal marsh.

The quantity of estuary habitat is naturally limited in the Rogue River. The Rogue River has a
drainage area of 5,160 square miles, but the estuary at 1,880 acres is one of the smallest in
Oregon. Between 1960 and 1972, approximately 13 acres of intertidal and 14 acres of subtidal
land were filled in to build the boat basin dike, the marina, north shore riprap and the other north
shore developments (Hicks 2005). Jetties constructed in 1960 to stabilize the mouth of the river
and prevent shoaling have altered the Rogue River, which historically formed a sill during
summer months (Hicks 2005).

The Lower Rogue Watershed Council’s watershed analysis (Hicks 2005) lists factors limiting
fish production in tributaries to Lower Rogue River watershed. The list includes water
temperatures, low stream flows, riparian forest conditions, fish passage and over-wintering
habitat. Limiting factors identified for the Upper Rogue River basin include fish passage barriers,
high water temperatures, insufficient water quantity, lack of large wood, low habitat complexity,
and excessive fine sediment (Rogue Basin Coordinating Council 2006).

The Chetco River estuary has been significantly modified from its historical condition. Jetties
were constructed by the Corps in 1957, which stabilized and deepened the mouth of the river.
These jetties have greatly altered the mouth of the Chetco River and how the estuary functions as
habitat for salmon migrating to the ocean. A boat basin and marina were built in the late 1950s
and eliminated most of the functional tidal marsh. The structures eliminated shallow water
habitats and vegetation in favor of banks stabilized with riprap. Since then, nearly all remaining
bank habitat in the estuary has been stabilized with riprap. The factors limiting fish production in
the Chetco River appear to be high water temperature caused by lack of shade, especially in
tributaries, high rates of sedimentation due to roads, poor over-wintering habitat due to a lack of
large wood in tributaries and the mainstem, and poor quality estuary habitat (Maguire 2001).

Summary of Environmental Baseline for Anadromous Fishes. Pacific salmon and
steelhead, green sturgeon and eulachon are exposed to the impacts of a wide variety of past and
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present state, Federal or private actions and other human activities that comprise the action area,
as well as Federal projects in this area that have already undergone formal section 7 consultation,
and state or private actions that are contemporaneous with this consultation. Here we provide a
review of major ESA section 7(a)(2) consultations where NMFS predicted effects would occur
within in the action area.

The NMFS consulted on the effects of EPA’s registration of pestidice products for chlorpyrifos,
diazinon, and malathion (NMFS 2008); carbaryl, carbofuran, and methomyl (NMFS 2009);
azinphos methyl, bensulide, dimethoate, disulfoton, ethoprop, fenamiphos, naled,
methamidophos, methidathion, methyl parathion, phorate and phosmet (NMFS 2010); and 2,4-D,
triclopyr BEE, diuron, linuron, captan, and chlorothalonil (NMFS 2011). These consultations
concluded that registration of these pesticide products would jeopardize the continued existence
of Pacific salmon and steelhead and/or result in the destruction or adverse modification of their
critical habitats.

The NMFS consulted on the effects of fishery harvest actions, including 10-year terms of the
Pacific Salmon Treaty (term of biological opinion from 2009-2018, NMFS 2008e) and the
United States v. Oregon 2008 Management Agreement (term of biological opinion from 2008-
2017; NMFS 2008f), and the Pacific Coast Salmon Plan fisheries (NMFS 2009a). In these past
harvest opinions, NMFS characterized the short-term and long-term effects on reductions in
Chinook abundance that occur during a specified year, and the long-term effects to whales that
could result if harvest affected viability of the salmon stock over time by decreasing the number
of fish that escape to spawn. The harvest biological opinions referenced above concluded that the
harvest actions were not likely to jeopardize the continued existence of listed Chinook salmon.

The NMFS conducted additional consultations on the effects of hydro-power dams and flood
control programs on all Columbia River basin salmon and steelhead, green sturgeon, and
eulachon (NMFS 2008g, NMFS 2008h). As part of the proposed action for the Federal Columbia
River Power System and the Willamette Flood Control Program, action agencies proposed
funding hatchery programs in addition to their proposals for dam operations and maintenance. To
mitigate for the harmful effects of hatchery production on long-term salmon and steelhead
viability the action agencies committed to a schedule of future hatchery reforms.

2.5.2.4 Southern Resident Killer Whales

Prey Availability. Based on persuasive scientific information that the diet of Southern
Residents is predominantly composed of Chinook salmon in inland waters (see further discussion
in section 2.4.4), their diet may equally be predominantly composed of Chinook salmon when
available in coastal waters of the action area. This analysis focuses on Chinook salmon
abundance in coastal waters of the Southern Residents range. Focusing on Chinook salmon
provides a conservative estimate of potential effects of the proposed action on Southern
Residents because the total abundance of all salmon and other potential prey species is orders of
magnitude larger than the total abundance of Chinook salmon.

When prey is scarce, whales likely spend more time foraging than when it is plentiful. Increased
energy expenditure and prey limitation can cause nutritional stress. Nutritional stress is the
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condition of being unable to acquire adequate energy and nutrients from prey resources and as a
chronic condition can lead to reduced body size and condition of individuals and lower birth and
survival rates of a population. Ford et al. reported correlated declines in both the Southern
Resident killer whales and Chinook salmon and suggested the potential for nutritional stress in
the whales (Ford et al. 2005, Ford et al. 2010b). Food scarcity could also cause whales to draw
on fat stores, mobilizing contaminants stored in their fat and potentially have the ability to alter
thyroid homeostasis, reduce immune function, cause neurotoxicity, reproductive failure, and
restrict the development and growth of the individual (see Table 9 in NMFS 2008a for a review
of physiological effects resulting from exposure to toxic chemicals in marine mammals). Thus,
nutritional stress may act synergistically with high contaminant burdens in the whales and result
in contaminant-induced adverse health effects, higher mortality rates, or lower birth rates.

The availability of Chinook salmon to Southern Residents is affected by a number of natural and
human actions. Climate effects from Pacific decadal oscillation and the El Nino/Southern
oscillation conditions and events cause changes in ocean productivity which can affect natural
mortality of salmon. Predation in the ocean also contributes to natural mortality of salmon.
Salmonids are prey for pelagic fishes, birds, and marine mammals (including Southern
Residents). Section 2.5 describes the baseline concentrations and sources (both natural and
through human activities) of metal and elemental pollutants in Oregon waters and the potential
adverse health effects to fish. Additional human activities and their impacts to salmon include
land use such as logging, agriculture, ranching, hydroelectric power generation, mining, fishing,
recreational activities, and urban uses (see section 2.5.2.5 above). Many of these activities have a
federal nexus and have undergone section 7 consultation. Those actions have all met the standard
of not jeopardizing the continued existence of the listed salmonids or adversely modifying their
critical habitat, or if they did not meet that standard, we identified reasonable and prudent
alternatives. Since the Southern Residents were listed, federal agencies have also consulted on
impacts to the whales, including impacts to available prey. In addition, the environmental
baseline is influenced by many actions that pre-date the salmonid listings and that have
substantially degraded salmon habitat and lowered natural production of Chinook ESUs
contemplated in this consultation.

Here we provide a review of Southern Resident killer whale determinations in previous ESA
Section 7(a)(2) consultations where effects occurred in the action a