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Dear Ms. Steger: 
 
Thank you for your letter of October 2, 2014, requesting initiation of consultation with NOAA’s 
National Marine Fisheries Service (NMFS) pursuant to section 7 of the Endangered Species Act 
of 1973 (ESA) (16 U.S.C. 1531 et seq.) for the development and implementation of an approach 
to the restoration of resources in Portland Harbor according to the Draft Natural Resources 
Restoration Plan for the Portland Harbor Superfund Site. In this opinion, NMFS concluded that 
the proposed action is not likely to jeopardize the continued existence of fifteen ESA-listed 
species: Lower Columbia River (LCR) Chinook salmon (Oncorhynchus tshawytscha), Upper 
Columbia River (UCR) spring-run Chinook salmon, Upper Willamette River (UWR) Chinook 
salmon, Snake River (SR) spring/summer run Chinook salmon, SR fall-run Chinook salmon, 
Columbia River chum salmon (O. keta), LCR coho salmon (O. kisutch), SR sockeye salmon (O. 
nerka), LCR steelhead (O. mykiss), UWR steelhead, Middle Columbia River steelhead, UCR 
steelhead, Snake River Basin (SRB) steelhead, Southern green sturgeon (Acipenser medirostris), 
and eulachon (Thaleichthys pacificus), or result in the destruction or adverse modification of 
their designated or proposed (for LCR coho salmon) critical habitats. Since incidental take is not 
expected to occur as a result of the action but will rather occur as a result of future individual 
projects that will also be subject to section 7 consultations, NMFS is not exempting any 
incidental take with this opinion.  
 
This document also includes the results of our analysis of the action’s likely effects on essential 
fish habitat (EFH) pursuant to section 305(b) of the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA), and includes one conservation recommendation to avoid, minimize, or 
otherwise offset potential adverse effects on EFH. Section 305(b) (4) (B) of the MSA requires 
Federal agencies to provide a detailed written response to NMFS within 30 days after receiving 
this recommendation.
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Lower Columbia River Chinook 
salmon (Oncorhynchus tshawytscha) 

Threatened Yes No No 

Upper Willamette River Chinook 
salmon (O. tshawytscha) 

Threatened Yes No No 

Upper Columbia River spring-run 
Chinook salmon (O. tshawytscha) Endangered Yes No No 

Snake River spring/summer run 
Chinook salmon (O. tshawytscha) 

Threatened Yes No No 
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Threatened Yes No No 

Middle Columbia River steelhead (O. 
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Threatened Yes No No 

Upper Columbia River steelhead (O. 
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Snake River Basin steelhead (O. 
mykiss) 

Threatened Yes No No 

Southern green sturgeon (Acipenser 
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*Critical habitat is proposed for LCR coho salmon. 
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1. INTRODUCTION 
 

This Introduction section provides information relevant to the other sections of this document 
and is incorporated by reference into Sections 2 and 3 below. 
 
1.1 Background 
 
The National Marine Fisheries Service (NMFS) prepared this biological opinion (opinion) in 
accordance with section 7(b) of the Endangered Species Act (ESA) of 1973 (16 USC 1531 et 
seq.), and implementing regulations at 50 CFR 402.  
 
We also completed an essential fish habitat (EFH) consultation on the proposed action, in 
accordance with section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA) (16 U.S.C. 1801 et seq.) and implementing regulations at 50 CFR 600. 
 
We completed pre-dissemination review of this document using standards for utility, integrity, 
and objectivity in compliance with applicable guidelines issued under the Data Quality Act 
(section 515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001, 
Public Law 106-554). A complete record of this consultation is on file at the Oregon-Washington 
Coastal Office.  
 
1.2 Consultation History 
 
The NMFS received a letter from the NOAA Restoration Center on October 6, 2014, requesting 
initiation of formal consultation on the effects of development and implementation of an 
approach to the restoration of resources in Portland Harbor  according to the Draft Natural 
Resources Restoration Plan for the Portland Harbor Superfund Site, based on their authority as a 
member of the Portland Harbor Natural Resource Trustee Council (Trustee Council) under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
and the Oil Pollution Act of 1990 (OPA). CERCLA and OPA require the Trustee Council to 
develop a plan for implementing restoration. Along with the letter from the NOAA Restoration 
Center, we received a biological assessment, and a copy of the Draft Portland Harbor 
Programmatic EIS and Restoration Plan. Consultation was initiated on October 6, 2014. This 
consultation is based on the information provided in the documents described above. 
 
The NOAA Restoration Center determined that projects implemented under the proposed action 
are likely to adversely affect Lower Columbia River (LCR) Chinook salmon (Oncorhynchus 
tshawytscha), Upper Columbia River (UCR) spring-run Chinook salmon, Upper Willamette 
River (UWR) Chinook salmon, Snake River (SR) spring/summer run Chinook salmon, SR fall-
run Chinook salmon, Columbia River chum salmon (O. keta), LCR coho salmon (O. kisutch), SR 
sockeye salmon (O. nerka), LCR steelhead (O. mykiss), UWR steelhead, Middle Columbia River 
steelhead, UCR steelhead, Snake River Basin (SRB) steelhead, Southern green sturgeon 
(Acipenser medirostris), and eulachon (Thaleichthys pacificus). They also determined that 
designated or proposed critical habitat for the species listed above and EFH for Chinook and 
coho salmon may be adversely affected by projects implemented under the proposed action.  
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A complete record of this consultation is on file in Portland, Oregon. 
 
1.3 Proposed Action 
 
“Action” means all activities or programs of any kind authorized, funded, or carried out, in 
whole or in part, by Federal agencies (50 CFR 402.02).  
 
Industrial facilities along the Willamette River at Portland Harbor, some of which have been 
operating since the early 1900s, have released an array of hazardous substances and oil into the 
river system. Activities contributing to contamination in the harbor include erosion of 
contaminated soils, stormwater runoff from roads and urban areas, recreational boating and 
marine operations, contamination associated with urban growth, sewage operations and 
overflows, atmospheric deposition of exhaust and emissions, industrial discharges, and historical 
direct waste disposal into the river. In December 2000, the Environmental Protection Agency 
(EPA) placed Portland Harbor on the National Priorities List due to elevated concentrations of 
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), dichloro-
diphenyl-trichloroethane (DDT) and other pesticides, heavy metals, semi-volatile organic 
compounds and other contaminants. EPA is currently developing a plan for remedial action at 
the Superfund Site. 
 
In 2002, the Portland Harbor Natural Resource Trustee Council1 was formed to coordinate (1) 
any assessment of natural resource damages for injuries to natural resources at the site and (2) 
any actions to restore, replace, or acquire the equivalent of those services. The Trustee Council is 
developing the Portland Harbor Natural Resource Damage Assessment (NRDA) to determine the 
extent of any natural resource injuries and associated lost services resulting from releases of 
hazardous substances and oil from the Portland Harbor Superfund Study Area (SSA). The SSA is 
defined for the NRDA process as the area from Willamette River river mile (RM) 0.8 to RM 
12.3 and the upper 1.2 miles of the Multnomah Channel.  Potential injuries being assessed 
include impacts to natural resources such as fish, wildlife, sediments, and surface water, and the 
loss of services they provide, such as recreational and subsistence fishing. The NRDA is being 
conducted pursuant to the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA), the Oil Pollution Act of 1990 (OPA), the Clean Water Act 
(CWA), and other applicable laws. 
 
Both CERCLA and OPA require the Trustee Council to develop a plan for implementing 
restoration. Concurrent with the damage assessment process, the Trustee Council is conducting 
restoration planning to determine the best approach to restoring, rehabilitating, replacing, or 
acquiring the equivalent of any injured natural resources and their associated services. As lead 
federal agency under the National Environmental Policy Act (NEPA), NOAA has prepared a 
Draft Programmatic Environmental Impact Statement and Restoration Plan (DPEIS/RP) to 
evaluate alternative restoration planning approaches for Portland Harbor. The DPEIS/RP was 
published in the Federal Register on July 9, 2012. NMFS provided comments on the draft 

                                                 
1 Members of the Trustee Council include the Confederated Tribes of the Warm Springs Reservation of Oregon, the 
Confederated Tribes of the Umatilla Indian Reservation, the Nez Perce Tribe, the Confederated Tribes of Grand 
Ronde, the Confederated Tribes of Siletz Indians, the State of Oregon (represented by Oregon Department of Fish 
and Wildlife), the U.S. Department of the Interior (represented by the U.S. Fish and Wildlife Service) and NOAA. 
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restoration plan in a letter to Erin Madden, Trustee Council Chair, from Dr. Kim Kratz dated 
October 4, 2012. 
 
The proposed federal action for this consultation is the development and implementation of an 
approach to the restoration of resources in Portland Harbor to compensate the public for injuries 
those resources have incurred over years of industrial activity. The purpose of the federal action 
is to make the public and environment whole for injuries to natural resources from the releases of 
hazardous substances and oil. In order to achieve this goal, NOAA, through the Trustee Council, 
needs to develop a restoration plan that will provide a framework for future site-specific 
restoration actions. The development of a restoration plan will not directly result in the 
implementation of restoration; additional federal actions at a later time (acceptance of 
settlements with potentially responsible parties) will result in site-specific actions. The draft 
restoration plan identifies approaches to restoration that will guide the implementation of future 
restoration projects.  As projects proposed in settlements are selected, project-specific NEPA 
analyses and ESA consultations will be prepared as appropriate. 
 
The draft plan identifies several key habitat types as the most important to potentially injured 
species in Portland Harbor: 

 Off-channel habitat: permanently or seasonally flooded lands such as sloughs, beaver 
ponds, and wetlands 

 Active channel margin: habitat located at the river’s edge at the interface of unwetted 
shoreline and shallow water 

 Shallow water habitat: habitat that is located in the areas from the water’s edge at the 
active channel margin out to a maximum depth of 15 feet below ordinary low water 

 Beach habitat: shallow, shelving shoreline consisting of sand, silt, or fine gravel up to 64 
mm in diameter 

 Riparian habitat: habitat on, or adjacent to, the banks of a stream, river, or pond 
 Upland habitat: terrestrial ecosystems located away from riparian zones and wetlands 

 
Projects likely to be implemented under the draft restoration plan include those that: 

 Improve, restore, enhance or create off-channel habitat 
 Improve, restore or enhance floodplain connectivity 
 Remove shoreline armoring and restore more natural shoreline conditions 
 Restore, enhance, or improve upland habitats and their connectivity to other wildlife 

habitats 
 Protect or secure high-quality or restorable habitats under threat of development 
 Develop or improve public access to the river for recreation and passive uses such as 

wildlife viewing and fishing from the banks 
 Minimize conflict between ecological restoration and human use 

 
In this opinion, we assess the general effects of implementing these types of actions in the 
Portland Harbor (or beyond as described in the Action Area, below) to achieve the outcomes 
listed above. We assume that all restoration construction activities will adhere to all relevant best 
management practices to avoid or minimize adverse impacts to all ESA-listed species and critical 
habitat, including, but not limited to, adherence to in-water work windows, careful consideration 
of how to deal with any contamination at the site, and confining the impacts to the smallest area 
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necessary to achieve restoration goals. Any future project that may affect listed species, their 
critical habitat, or EFH, will also undergo a separate ESA or EFH consultation.  
“Interrelated actions” are those that are part of a larger action and depend on the larger action for 
their justification. “Interdependent actions” are those that have no independent utility apart from 
the action under consideration (50 CFR 402.02). There are no interdependent or interrelated 
activities associated with the proposed action.  
 
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 action area encompasses the area where the Trustee Council has determined restoration 
actions will benefit the species that have been injured by contaminants from the Portland Harbor 
Superfund site. The boundary for the action area is the Willamette River from river mile zero to 
Willamette Falls and includes the immediate confluences of major tributaries (Johnson Creek, 
Tryon Creek, Clackamas River, and Kellogg Creek), the lower Columbia River on the Oregon 
side from the east end of Hayden Island to the Multnomah Channel outlet, all of Multnomah 
Channel, and portions of Scappoose Bay. Within the boundary described above the action area 
includes the bank line, riparian areas, and aquatic habitat affected by the proposed action. The 
action area is occupied by the 15 species of listed anadromous fish addressed in this opinion. 
Various parts of the action area are designated as critical habitat for these species and the area is 
EFH for Pacific salmon. 
 
 

2. ENDANGERED SPECIES ACT: BIOLOGICAL OPINION  
 
The ESA establishes a national program for conserving threatened and endangered species of 
fish, wildlife, plants, and the habitat upon which they depend. As required by section 7(a)(2) of 
the ESA, Federal agencies must 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. Per the requirements of the ESA, Federal action agencies consult with 
NMFS and section 7(b)(3) requires that, at the conclusion of consultation, NMFS provides an 
opinion stating how the agency’s actions would affect listed species and their critical habitat. If 
incidental take is expected, section 7(b)(4) requires NMFS to provide an incidental take 
statement (ITS) that specifies the impact of any incidental taking and includes non-discretionary 
reasonable and prudent measures and terms and conditions to minimize such impacts.  
 
2.1 Analytical Approach 
 
This biological opinion includes both a jeopardy analysis and an adverse modification analysis.  
The jeopardy analysis relies upon the regulatory definition of “to jeopardize the continued 
existence of a listed species,” which is “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 
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CFR 402.02). Therefore, the jeopardy analysis considers both survival and recovery of the 
species.  
The adverse modification analysis considers the impacts of the Federal action on the 
conservation value of designated critical habitat. This biological opinion does not rely on the 
regulatory definition of "destruction or adverse modification" of critical habitat at 50 CFR 
402.02. Instead, we have relied upon the statutory provisions of the ESA to complete the 
following analysis with respect to critical habitat.2 
 
We use the following approach to determine whether a proposed action 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.  

 Describe the environmental baseline in the action area.  
 Analyze the effects of the proposed action on both species and their habitat using an 

“exposure-response-risk” approach.  
 Describe any cumulative effects in the action area.  
 Integrate and synthesize the above factors to assess the risk that the proposed action poses 

to species and critical habitat.  
 Reach jeopardy and adverse modification conclusions.  
 If necessary, define a reasonable and prudent alternative to the proposed action.  

 
2.2 Rangewide Status of the Species and Critical Habitat 
 
This opinion examines the status of each species that would be adversely affected by the 
proposed action. The status is determined by the level of extinction risk that the listed species 
face, based on parameters considered in documents such as recovery plans, status reviews, and 
listing decisions. This informs the description of the species’ likelihood of both survival and 
recovery. The species status section also helps to inform the description of the species’ current 
“reproduction, numbers, or distribution” as described in 50 CFR 402.02. The opinion also 
examines the condition of critical habitat throughout the designated area, evaluates the 
conservation value of the various watersheds and coastal and marine environments that make up 
the designated area, and discusses the current function of the essential physical and biological 
features that help to form that conservation value. 

One factor affecting the status of ESA-listed species considered in this opinion, and aquatic 
habitat at large, is climate change. Climate change is likely to play an increasingly important role 
in determining the abundance of ESA-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 will be less affected. Low-elevation areas 
are likely to be more affected. 
 
                                                 
2 Memorandum from William T. Hogarth to Regional Administrators, Office of Protected Resources, NMFS 
(Application of the “Destruction or Adverse Modification” Standard Under Section 7(a)(2) of the Endangered 
Species Act) (November 7, 2005). 
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During the last century, average regional air temperatures increased by 1.5°F, and increased up 
to 4°F in some areas. Warming is likely to continue during the next century as average 
temperatures increase another 3 to 10°F. 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). 
 
Higher winter stream flows increase the risk that winter floods in sensitive watersheds will 
damage spawning redds and wash away incubating eggs. 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. 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). Moreover, as 
atmospheric carbon emissions increase, increasing levels of carbon are absorbed by the oceans, 
changing the pH of the water. Marine fish species have exhibited negative responses to ocean 
acidification conditions that include changes in growth, survivorship, and behavior. Marine 
phytoplankton, which are the base of the food web for many oceanic species, have shown varied 
responses to ocean acidification that include changes in growth rate and calcification (Feely et al. 
2012). 
 
2.2.1 Status of the Species 
 
For Pacific salmon, steelhead, and certain other species, NMFS commonly uses the four “viable 
salmonid population” (VSP) criteria (McElhany et al. 2000) to assess the viability of the 
populations that, together, constitute the species. These four criteria (spatial structure, diversity, 
abundance, and productivity) encompass the species’ “reproduction, numbers, or distribution” as 
described in 50 CFR 402.02. When these parameters are collectively at appropriate levels, they 
maintain a population’s capacity to adapt to various environmental conditions and allow it to 
sustain itself in the natural environment.  
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“Spatial structure” refers both to the spatial distributions of individuals in the population and the 
processes that generate that distribution. A population’s spatial structure depends on habitat 
quality and spatial configuration, and the dynamics and dispersal characteristics of individuals in 
the population.  
 
“Diversity” refers to the distribution of traits within and among populations. These range in scale 
from DNA sequence variation in single genes to complex life history traits (McElhany et al. 
2000). 
 
“Abundance” generally refers to the number of naturally-produced adults (i.e., the progeny of 
naturally-spawning parents) in the natural environment (e.g., on spawning grounds). 
 
“Productivity,” as applied to viability factors, refers to the entire life cycle (i.e., the number of 
naturally-spawning adults produced per parent). When progeny replace or exceed the number of 
parents, a population is stable or increasing. When progeny fail to replace the number of parents, 
the population is declining. McElhany et al. (2000) use the terms “population growth rate” and 
“productivity” interchangeably when referring to production over the entire life cycle. They also 
refer to “trend in abundance,” which is the manifestation of long-term population growth rate. 
 
For species with multiple populations, once the biological status of a species’ populations has 
been determined, NMFS assesses the status of the entire species using criteria for groups of 
populations, as described in recovery plans and guidance documents from technical recovery 
teams. Considerations for species viability include having multiple populations that are viable, 
ensuring that populations with unique life histories and phenotypes are viable, and that some 
viable populations are both widespread to avoid concurrent extinctions from mass catastrophes 
and spatially close to allow functioning as metapopulations (McElhany et al. 2000). 
 
The summaries that follow describe the status of the 15 ESA-listed species, and their designated 
critical habitats, that occur within the geographic 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, are in the listing regulations and critical habitat designations published 
in the Federal Register (Table 1). 
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Table 1. Listing status, status of critical habitat designations and protective regulations, 
and relevant Federal Register (FR) decision notices for ESA-listed species 
considered in this opinion. Listing status: ‘T’ means listed as threatened; ‘E’ 
means listed as endangered; ‘P’ means proposed for listing or designation. 

 

Species Listing Status Critical Habitat 
Protective 

Regulations 
Chinook salmon (Oncorhynchus tshawytscha) 

Lower Columbia River T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Upper Willamette River T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Upper Columbia River spring-run E 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 ESA section 9 applies 
Snake River spring/summer-run T 6/28/05; 70 FR 37160 10/25/99; 64 FR 57399 6/28/05; 70 FR 37160 
Snake River fall-run T 6/28/05; 70 FR 37160 12/28/93; 58 FR 68543 6/28/05; 70 FR 37160 

Chum salmon (O. keta) 
Columbia River T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 

Coho salmon (O. kisutch) 
Lower Columbia River T 6/28/05; 70 FR 37160 P 1/14/13; 78 FR 2726 6/28/05; 70 FR 37160 

Sockeye salmon (O. nerka) 
Snake River E 8/15/11; 70 FR 37160 12/28/93; 58 FR 68543 ESA section 9 applies 

Steelhead (O. mykiss)    
Lower Columbia River T 1/5/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Upper Willamette River T 1/5/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Middle Columbia River T 1/5/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
Upper Columbia River T 1/5/06; 71 FR 834 9/02/05; 70 FR 52630 2/1/06; 71 FR 5178 
Snake River Basin T 1/5/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 

Green sturgeon (Acipenser medirostris) 
Southern DPS T 4/07/06; 71 FR 17757 10/09/09; 74 FR 52300 6/2/10; 75 FR 30714 

Eulachon (Thaleichthys pacificus)    
Southern DPS T 3/18/10; 75 FR 13012 10/20/11; 76 FR 65324 Not applicable 

 
The status of species and critical habitat sections below are organized by recovery domains 
(Table 2) to better integrate into this consultation information in final and draft recovery plans on 
the conservation status of the ESA-listed species and their critical habitats. Recovery domains 
are the geographically-based areas within which NMFS prepares recovery plans. 
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Table 2. Recovery domains identified by NMFS and their ESA-listed salmon and steelhead 
species. 

 

Recovery Domain Species 

Willamette-Lower Columbia (WLC) 

LCR Chinook salmon 
UWR Chinook salmon 
CR chum salmon 
LCR coho salmon 
LCR steelhead 
UWR steelhead 

Interior Columbia (IC) 

UCR spring-run Chinook salmon 
SR spring/summer-run Chinook salmon 
SR fall-run Chinook salmon 
SR sockeye salmon 
UCR steelhead 
MCR steelhead 
SRB steelhead 

 
 
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 evolutionarily significant units (ESU) that, if met, would indicate that 
an ESU will have a negligible risk of extinction over a 100-year time frame.3 
 
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 ESU) (Busch et al. 2008). 
 
Most TRTs included in their viability criteria a combined risk rating for abundance and 
productivity (A/P) and either an integrated spatial structure and diversity (SS/D) risk rating (e.g., 
Interior Columbia TRT) or separate risk ratings for spatial structure and diversity (e.g., 
Willamette/Lower Columbia TRT). 
 

                                                 
3 For Pacific salmon, NMFS uses its 1991 ESU policy, which states that a population or group of populations will be 
considered a DPS if it is an ESU. An ESU represents a DPS of Pacific salmon under the ESA 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 U.S. Fish and Wildlife 
Service (USFWS), so in making its January 2006 ESA listing determinations, NMFS elected to use the 1996 joint 
USFWS‐NMFS DPS policy for this species. 
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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). 
 
Viability status or probability or population persistence is described below for each of the 
populations considered in this opinion. Although southern green sturgeon and the southern 
distinct population segment of eulachon (hereafter, “eulachon”) are part of more than one 
recovery domain structure, they are presented below for convenience as part of the Willamette 
Lower Columbia recovery domain. 

 
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 Technical Recovery Team (WLC-TRT) identified 107 demographically 
independent populations of Pacific salmon and steelhead (Myers et al. 2006). 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. 
 
Persistence probabilities, which are provided here for Lower Columbia River salmon and 
steelhead, are the complement of a population’s extinction risk (i.e., persistence probability = 1 – 
extinction risk) (NMFS 2013a). Overall viability risk scores (high to low) and population 
persistence scores for species in this domain are based on combined ratings for the A&P and 
SS/D metrics (Table 3) (McElhany et al. 2006). 
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Table 3. Population persistence categories and probabilities from McElhany et al. (2006). 
A low or negligible risk of extinction is considered “viable” (Ford 2011). For 
population persistence categories, 4 = very low (VL), 3 = low (L), 2 = moderate 
(M), 1 = high (H), and 0 = very high (VH) in Oregon populations, and “extirpated 
or nearly so” (E) in Washington populations (Ford 2011). 

 

Population 
Persistence 
Category 

Probability of 
population 

persistence in 
100 years 

Probability of 
population 

extinction in 
100 years 

Description 

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 

 
 
Status of LCR Chinook Salmon 
 

Recovery plan targets for this species are tailored for each life history type, and within each type, 
specific population targets are identified (NMFS 2013a). For spring Chinook salmon, all 
populations are affected by aspects of habitat loss and degradation. Four of the nine populations 
require significant reductions in every threat category. Protection and improvement of tributary 
and estuarine habitat are specifically noted. 
 
For fall Chinook salmon, recovery requires restoration of the Coast and Cascade strata to high 
probability of persistence, to be achieved primarily by ensuring habitat protection and 
restoration. Very large improvements are needed for most fall Chinook salmon populations to 
improve their probability of persistence. 
 
For late fall Chinook salmon, recovery requires maintenance of the North Fork Lewis and Sandy 
populations which are comparatively healthy, together with improving the probability of 
persistence of the Sandy population from its current status of “high” to “very high.” Improving 
the status of the Sandy population is largely dependent on harvest and hatchery changes, and 
habitat improvements to estuarine and tributary conditions designed for the fall life history will 
benefit the late fall life history as well. 
 

Spatial Structure and Diversity. 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 15 artificial propagation programs 
(USDC 2014) LCR Chinook populations exhibit three different life history types base on return 
timing and other features: fall-run (or “tules”), late-fall-run (or “brights”), and spring-run. 
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The WLC-TRT identified 32 historical populations of LCR Chinook salmon—seven in the 
coastal subregion, six in the Columbia Gorge, and 19 in the Cascade Range (Myers et al. 2006) 
(Table 4). Spatial structure has been substantially reduced in several populations. Low 
abundance, past broodstock transfers and other legacy hatchery effects, and ongoing hatchery 
straying may have reduced genetic diversity within and among LCR Chinook salmon 
populations. Hatchery-origin fish spawning naturally may also have reduced population 
productivity (Lower Columbia Fish Recovery Board 2010; ODFW 2010; NMFS 2013a). Out of 
the 32 populations that make up this ESU, only the two late-fall runs, the North Fork Lewis and 
Sandy, are considered viable. Most populations (23 out of 32) have a very low probability of 
persistence over the next 100 years (and some are extirpated or nearly so) (Lower Columbia Fish 
Recovery Board 2010; ODFW 2010; Ford 2011; NMFS 2013a). Five of the six strata fall 
significantly short of the WLC-TRT criteria for viability; one stratum, Cascade late-fall, meets 
the WLC TRT criteria (NMFS 2013a).  
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Table 4. LCR Chinook salmon strata, ecological subregions, run timing, populations, and 
scores for the key elements (A&P, spatial structure, and diversity) used to 
determine overall net persistence probability of the population (NMFS 2013a). 
Persistence probability ratings included very low (VL), low (L), moderate (M), 
high (H), and very high (VH). 

 
Stratum 

Spawning Population 
(Watershed) 

A&P 
Spatial 

Structure 
Diversity 

Overall 
Persistence 
Probability 

Ecological 
Subregion 

Run 
Timing 

Cascade 
Range 

Spring 

Upper Cowlitz River (WA) VL L M VL 
Cispus River (WA) VL L M VL 
Tilton River (WA) VL VL VL VL 
Toutle River (WA) VL H L VL 
Kalama River (WA) VL H L VL 
North Fork Lewis (WA) VL L M VL 
Sandy River (OR) M M M M 

Fall 

Lower Cowlitz River (WA) VL H M VL 
Upper Cowlitz River (WA) VL VL M VL 
Toutle River (WA) VL H M VL 
Coweeman River (WA) L H H L 
Kalama River (WA) VL H M VL 
Lewis River (WA) VL H H VL 
Salmon Creek (WA) VL H M VL 
Clackamas River (OR) VL VH L VL 
Sandy River (OR) VL M L VL 
Washougal River (WA) VL H M VL 

Late Fall 
North Fork Lewis (WA) VH H H VH 
Sandy River (OR) VH M M VH 

Columbia 
Gorge 

Spring 
White Salmon River (WA) VL VL VL VL
Hood River (OR) VL VH VL VL

Fall 

Lower Gorge (WA & OR) VL M L VL
Upper Gorge (WA & OR) VL M L VL
White Salmon River (WA) VL L L VL
Hood River (OR) VL VH L VL

Coast 
Range 

Fall 

Young Bay (OR) L VH L L 
Grays/Chinook rivers (WA) VL H VL VL
Big Creek (OR) VL H L VL
Elochoman/Skamokawa 
creeks (WA) 

VL
H L 

VL

Clatskanie River (OR) VL VH L VL
Mill, Germany, and 
Abernathy creeks (WA) 

VL
H L 

VL

Scappoose River (OR) L H L L 
 
 
Abundance and Productivity. A&P ratings for LCR Chinook salmon populations are 

currently “low” to “very low” for most populations, except for spring Chinook salmon in the 
Sandy River, which are “moderate” and late-fall Chinook salmon in North Fork Lewis River and 
Sandy River, which are “very high” (NMFS 2013a). Low abundance of natural-origin spawners 
(100 fish or fewer) has increased genetic and demographic risks. Other LCR Chinook salmon 
populations have higher total abundance, but several of these also have high proportions of 
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hatchery-origin spawners. Particularly for tule fall Chinook salmon populations, poor data 
quality prevents precise quantification of population abundance and productivity; data quality 
has been poor because of inadequate spawning surveys and the presence of unmarked hatchery-
origin spawners (Ford 2011).  

 
Limiting Factors. Limiting factors for all Lower Columbia River species are given in 

Table 5.
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Table 5. Limiting factors for Lower Columbia River species by life history type within species (NMFS 2013a). Some limiting 
factors vary by stratum and population; for additional information see NMFS (2013a), particularly Appendices A, B, C, 
and H. 

 
Limiting Factor Spring 

Chinook 
Salmon 

Fall 
Chinook 
Salmon 

Late-Fall 
Chinook 
Salmon 

Chum 
Salmon 

Coho 
Salmon 

 

Winter 
Steelhead 

Summer 
Steelhead 

Tributary Habitat        
Habitat Quantity (Small Dams)     √   
Riparian Condition √ √  √ √ √ √ 
Channel Structure and Form √ √ √ √ √ √ √ 
Side Channel and Wetland Conditions √ √ √ √ √ √ √ 
Floodplain Conditions √ √ √ √ √ √ √ 
Sediment Conditions √ √ √ √ √ √ √ 
Water Quality (Temperature) √ √ √ √ √ √ √ 
Water Quantity (Flow) √ √ √ √ √ √ √ 
Toxic Contaminants      √ √ 
Estuary Habitat        
Toxic Contaminants  √ √ √ √ √ √ 
Food (Shift from Macro- to Microdetrital-Based)  √ √ √ √ √ √ 
Estuary Condition √ √ √ √ √ √ √ 
Channel Structure and Form √ √ √ √ √ √ √ 
Sediment Conditions √ √ √ √ √ √ √ 
Water Quality (Temperature) √ √ √ √ √ √ √ 
Water Quantity (Flow) √ √ √ √ √ √ √ 
Hydropower Factors        
Habitat Quantity (Access) – Bonneville Dam √ √ √ √ √ √ √ 
Habitat Quantity (Inundation) – Bonneville Dam √ √   √ √ √ 
Habitat Quantity (Access) – Tributary dams √ √ √  √ √ √ 
Water Quantity (Flow) – Mainstem Dams    √    
Harvest Factors        
Direct Mortality √ √ √  √ √ √ 
Hatchery Factors        
Food (Competition) √ √ √  √ √ √ 
Population Diversity (Interbreeding) √ √ √ √ √ √ √ 
Predation Factors        
Direct Mortality (Land Use) √ √ √ √ √ √ √ 
Direct Mortality (Dams) √ √  √ √ √ √ 
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Status of UWR Chinook Salmon 
 
A recovery plan is available for this species (ODFW and NMFS 2011). 
 

Spatial Structure and Diversity. 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 six artificial propagation programs (USDC 
2014). 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 6). The McKenzie River population currently characterized as at a “low” 
risk of extinction and the Clackamas population has a “moderate” risk. (Ford 2011). 
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. Clackamas 
River Chinook salmon have a “low” risk rating for spatial structure (Ford 2011). 

 
Table 6. 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 included very low (VL), low (L), moderate (M), high (H), 
and very high (VH). 

 

Population (Watershed) A&P Diversity 
Spatial 

Structure 
Overall Extinction 

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 VH H H VH 

 
 
Abundance and Productivity. The Clackamas and McKenzie river populations currently 

have the best risk ratings for A&P, spatial structure, and diversity. Data collected since the BRT 
status update in 2005 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. Overall, the new information does not indicate a change in the 
biological risk category since the last status review (Ford 2011). 

 
Limiting Factors. Limiting factors for this species are given in Table 5. 
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Status of CR Chum Salmon 
 

Columbia River chum salmon are included in the Lower Columbia River recovery plan (NMFS 
2013a). Recovery targets for this species focus on improving tributary and estuarine habitat 
conditions, and re-establishing populations where they may have been extirpated, in order to 
increase all four viability parameters. Specific recovery goals are to restore Coast and Cascade 
chum salmon strata to high probability of persistence, and to improve persistence probability of 
the two Gorge populations by protecting and restoring spawning habitat, side channel, and off 
channel habitats alcoves, wetlands, floodplains, etc. 

 
Spatial Structure and Diversity. This species includes all naturally-spawned populations 

of chum salmon in the Columbia River and its tributaries in Washington and Oregon, and 
progeny of two artificial propagation programs (USDC 2014). The WLC-TRT identified 17 
historical populations of CR chum salmon and aggregated these into four strata (Myers et al. 
2006) (Table 7). CR chum salmon spawning aggregations identified in the mainstem Columbia 
River were included in the population associated with the nearest river basin. 
 
Table 7. CR chum salmon strata, ecological subregions, run timing, populations, and 

scores for the key elements (A&P, spatial structure, and diversity) used to 
determine current overall net persistence probability of the population (NMFS 
2013a). Persistence probability ratings included very low (VL), low (L), moderate 
(M), high (H), and very high (VH). 

 
Stratum 

Spawning Population 
(Watershed) 

A&P Diversity 
Spatial 

Structure 

Overall 
Persistence 
Probability 

Ecological 
Subregion 

Run 
Timing 

Coast 
Range 

Fall 

Young’s Bay (OR) * * * VL 
Grays/Chinook rivers (WA) VH M H M 
Big Creek (OR) * * * VL 
Elochoman/Skamakowa 
rivers (WA) 

VL H L VL 

Clatskanie River (OR) * * * VL 
Mill, Abernathy and 
Germany creeks (WA) 

VL H L 
VL

Scappoose Creek (OR) * * * VL

Cascade 
Range 

Summer Cowlitz River (WA) VL L L VL

Fall 

Cowlitz River (WA) VL H L VL
Kalama River (WA) VL H L VL
Lewis River (WA) VL H L VL
Salmon Creek (WA) VL L L VL
Clackamas River (OR) * * * VL
Sandy River (OR) * * * VL 
Washougal River (WA) VL H L VL

Columbia 
Gorge 

Fall 
Lower Gorge (WA & OR) VH H VH H
Upper Gorge (WA & OR) VL L L VL

* No data are available to make a quantitative assessment. 
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The very low persistence probabilities or possible extirpations of most chum salmon populations 
are due to low abundance, productivity, spatial structure, and diversity. Although, hatchery 
production of chum salmon has been limited and hatchery effects on diversity are thought to 
have been relatively small, diversity has been greatly reduced at the ESU level because of 
presumed extirpations and the low abundance in the remaining populations (fewer than 100 
spawners per year for most populations) (Lower Columbia Fish Recovery Board 2010; NMFS 
2013a). The Lower Gorge population meets abundance and productivity criteria for very high 
levels of viability, but the distribution of spawning habitat (i.e., spatial structure) for the 
population has been significantly reduced (Lower Columbia Fish Recovery Board 2010); spatial 
structure may need to be improved, at least in part, through better performance from the Oregon 
portion of the population (NMFS 2013a). 
 

Abundance and Productivity. Of the 17 populations that historically made up this ESU, 
15 of them (six in Oregon and nine in Washington) are so depleted that either their baseline 
probability of persistence is very low or they are extirpated or nearly so (Lower Columbia Fish 
Recovery Board 2010; ODFW 2010; Ford 2011; NMFS 2013a). All three strata in the ESU fall 
significantly short of the WLC-TRT criteria for viability. Currently almost all natural production 
occurs in just two populations: the Grays/Chinook and the Lower Gorge. The Grays/Chinook 
population has a moderate persistence probability, and the Lower Gorge population has a high 
probability of persistence (Lower Columbia Fish Recovery Board 2010; NMFS 2013a).  

 
Limiting Factors. Limiting factors for this species are given in Table 5. 
 
Status of LCR Coho Salmon 

 
This species is included in the Lower Columbia River recovery plan (NMFS 2013a). Specific 
recovery goals are to improve all four viability parameters to the point that the Coast, Cascade, 
and Gorge strata achieve high probability of persistence. Protection of existing high functioning 
habitat and restoration of tributary habitat are noted needs, along with reduction of hatchery and 
harvest impacts. Large improvements are needed in the persistence probability of most 
populations of this ESU. 

 
Spatial Structure and Diversity. 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 21 artificial propagation programs 
(USDC 2014). Spatial diversity is rated “moderate” to “very high” for all the populations, except 
the North Fork Lewis River, which has a “low” rating for spatial structure. 
 
Out of the 24 populations that make up this ESU (Table 8), 21 have a “very low” probability of 
persisting for the next 100 years, and none of them are considered viable (Lower Columbia Fish 
Recovery Board 2010; ODFW 2010; Ford 2011; NMFS 2013a). 
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Table 8. LCR coho salmon strata, ecological subregions, run timing, populations, and 
scores for the key elements (A&P, spatial structure, and diversity) used to 
determine current overall net persistence probability of the population (NMFS 
2013a). Persistence probability ratings included very low (VL), low (L), moderate 
(M), high (H), and very high (VH). 

 

Ecological 
Subregions 

Population (Watershed) A&P 
Spatial 

Structure 
Diversity 

Overall 
Persistence 
Probability

Coast 
Range 

Young’s Bay (OR) VL VH VL VL 
Grays/Chinook rivers (WA) VL H VL VL 
Big Creek (OR) VL H L VL 
Elochoman/Skamokawa creeks (WA) VL H VL VL 
Clatskanie River (OR) L VH M L 
Mill, Germany, and Abernathy creeks 
(WA) 

VL H L VL 

Scappoose River (OR) M H M M 

Cascade 
Range 

Lower Cowlitz River (WA) VL M M VL 
Upper Cowlitz River (WA) VL M L VL 
Cispus River (WA) VL M L VL 
Tilton River (WA) VL M L VL 
South Fork Toutle River (WA) VL H M VL
North Fork Toutle River (WA) VL M L VL
Coweeman River (WA) VL H M VL
Kalama River (WA) VL H L VL
North Fork Lewis River (WA) VL L L VL
East Fork Lewis River (WA) VL H M VL
Salmon Creek (WA) VL M VL VL
Clackamas River (OR) M VH H M
Sandy River (OR) VL H M VL
Washougal River (WA) VL H L VL

Columbia 
Gorge 

Lower Gorge Tributaries (WA & OR) VL M VL VL
Upper Gorge/White Salmon (WA) VL M VL VL
Upper Gorge Tributaries/Hood (OR) VL VH L VL

 
 
Abundance and Productivity. In Oregon, the Clatskanie Creek and Clackamas River 

populations have “low” and “moderate” persistence probability ratings for A&P, while the rest 
are rated “very low.” All of the Washington populations have “very low” A&P ratings. The 
persistence probability for diversity is “high” in the Clackamas population, “moderate” in the 
Clatskanie, Scappoose, Lower Cowlitz, South Fork Toutle, Coweeman, East Fork Lewis, and 
Sandy populations, and “low” to “very low” in the rest (NMFS 2013a). Uncertainty is high 
because of a lack of adult spawner surveys. 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. Overall, the new 
information considered does not indicate a change in the biological risk category since the last 
status review (Ford 2011; NMFS 2011a; NMFS 2013a).  

 
Limiting Factors. Limiting factors for this species are given in Table 5. 
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Status of LCR Steelhead 
 

This species is included in the Lower Columbia River recovery plan (NMFS 2013a). For this 
species, threats in all categories must be reduced, but the most crucial elements are protecting 
favorable tributary habitat and restoring habitat in the Upper Cowlitz, Cispus, North Fork Toutle, 
Kalama and Sandy subbasins (for winter steelhead), and the East Fork Lewis, and Hood, 
subbasins (for summer steelhead). Protection and improvement is also need among the South 
Fork Toutle and Clackamas winter steelhead populations. 

 
Spatial Structure and Diversity. Four strata and 23 historical populations of LCR 

steelhead occur within the DPS: 17 winter-run populations and six summer-run populations, 
within the Cascade and Gorge ecological subregions (Table 9).4 The DPS also includes the 
progeny of seven artificial propagation programs (USDC 2014). 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.  
 

                                                 
4 The White Salmon and Little White Salmon steelhead populations are part of the Middle Columbia steelhead DPS 
and are addressed in a separate  recovery plan, the Middle Columbia River Steelhead Distinct Population Segment 
ESA Recovery Plan (NMFS 2009). 
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Table 9. LCR steelhead strata, ecological subregions, run timing, populations, and scores 
for the key elements (A&P, spatial structure, and diversity) used to determine 
current overall net persistence probability of the population (NMFS 2013a). Risk 
ratings included very low (VL), low (L), moderate (M), high (H), and very high 
(VH). 

 
Stratum 

Population (Watershed) A&P 
Spatial 

Structure
Diversity 

Overall 
Persistence 
Probability 

Ecological 
Subregion 

Run 
Timing 

Cascade 
Range 

Summer 

Kalama River (WA) H VH M M 
North Fork Lewis River (WA) VL VL VL VL
East Fork Lewis River (WA) VL VH M VL 
Washougal River (WA) M VH M M 

Winter 

Lower Cowlitz River (WA) L M M L 
Upper Cowlitz River (WA) VL M M VL
Cispus River (WA) VL M M VL
Tilton river (WA) VL M M VL
South Fork Toutle River (WA) M VH H M 
North Fork Toutle River (WA) VL H H VL 
Coweeman River (WA) L VH VH L 
Kalama River (WA) L VH H L 
North Fork Lewis River (WA) VL M M VL 
East Fork Lewis River (WA) M VH M M 
Salmon Creek (WA) VL H M VL 
Clackamas River (OR) M VH M M 
Sandy River (OR) L M M L 
Washougal River (WA) L VH M L 

Columbia 
Gorge 

Summer 
Wind River (WA) VH VH H H 
Hood River (OR) VL VH L VL 

Winter 
Lower Gorge (WA & OR) L VH M L 
Upper Gorge (OR & WA) L M M L 
Hood River (OR) M VH M M 

 
 

It is likely that genetic and life history diversity has been reduced as a result of pervasive 
hatchery effects and population bottlenecks. Spatial structure remains relatively high for most 
populations Out of the 23 populations, 16 are considered to have a “low” or “very low” 
probability of persisting over the next 100 years, and six populations have a “moderate” 
probability of persistence (Lower Columbia Fish Recovery Board 2010; ODFW 2010; Ford 
2011; NMFS 2013a). All four strata in the DPS fall short of the WLC-TRT criteria for viability 
(NMFS 2013a).  
 
Baseline persistence probabilities were estimated to be “low” or “very low” for three out of the 
six summer steelhead populations that are part of the LCR DPS, moderate for two, and high for 
one, the Wind, which is considered viable. Thirteen of the 17 LCR winter steelhead populations 
have “low” or “very low” baseline probabilities of persistence, and the remaining four are at 
“moderate” probability of persistence (Table 9) (Lower Columbia Fish Recovery Board 2010; 
ODFW 2010; NMFS 2013a). 
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Abundance and Productivity. The “low” to “very low” baseline persistence probabilities 
of most Lower Columbia River steelhead populations reflects low abundance and productivity 
(NMFS 2013a). 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. In general, the populations do not show any sustained dramatic changes in abundance or 
fraction of hatchery origin spawners since the 2005 status review (Ford 2011). Although current 
LCR steelhead populations are depressed compared to historical levels and long-term trends 
show declines, many populations are substantially healthier than their salmon counterparts, 
typically because of better habitat conditions in core steelhead production areas (Lower 
Columbia Fish Recovery Board 2010; NMFS 2013a).  

 
Limiting Factors. Limiting factors for this species are given in Table 5. 
 
Status of UWR Steelhead 
 

A recovery plan is available for this species (ODFW and NMFS 2011). 
 

Spatial Structure and Diversity. 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 and including the Calapooia River (USDC 
2014). One stratum and four extant populations of UWR steelhead occur within the DPS (Table 
10). Historical observations, hatchery records, and genetics suggest that the presence of UWR 
steelhead in many tributaries on the west side of the upper basin is the result of recent 
introductions. Nevertheless, the WLC-TRT recognized that although west side UWR steelhead 
does not represent a historical population, those tributaries may provide juvenile rearing habitat 
or may be temporarily (for one or more generations) colonized during periods of high 
abundance. Hatchery summer-run steelhead that are released in the subbasins are from an out-of-
basin stock, and are not part of the DPS. Additionally, stocked summer steelhead that have 
become established in the McKenzie River were not considered in the identification of historical 
populations (ODFW and NMFS 2011). 

 
Table 10. Scores for the key elements (A&P, diversity, and spatial structure) used to 

determine current overall viability risk for UWR steelhead (ODFW and NMFS 
2011). All populations are in the Western Cascade Range ecological subregion. 
Risk ratings included very low (VL), low (L), moderate (M), high (H), and very 
high (VH). 

 

Population (Watershed) A&P Diversity 
Spatial 

Structure 
Overall Extinction 

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 
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Abundance and Productivity. 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. Overall, the new information considered does not 
indicate a change in the biological risk category since the last status review (Ford 2011).  

 
Limiting Factors. Limiting factors for this species include (NOAA Fisheries 2011; 

ODFW and NMFS 2011): 
 Degradation of freshwater habitat, including floodplain connectivity and function, 

channel structure and complexity, riparian areas and large wood recruitment, and stream 
flow  

 Degraded water quality including altered water temperature 
 Reduced access to spawning and rearing habitats  
 Impacts from the non-native summer steelhead hatchery program 
 Predation and competition related to non-native species and out-of-ESU races of salmon 

or steelhead 
 
Status of Southern DPS Green Sturgeon 
 

We have released a recovery outline for this species (NMFS 2010). This preliminary document 
identifies important threats to abate, including exposure to contaminants, loss of estuarine and 
delta function, and other activities that impact spawning, rearing and feeding habitats. Key 
recovery needs are restoring access to suitable habitat, improving potential habitat, and 
establishing additional spawning populations. 

 
Spatial Structure and Diversity. 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). 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. 
 
We are in the process of developing a recovery plan for this species. 

 
Limiting Factors. 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 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 
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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. As mentioned above, 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). 

 
Status of Eulachon 
 

On June 21, 2013, NMFS announced a Federal recovery plan outline, which is to serve as 
interim guidance for recovery efforts (USDC 2013b). A draft recovery plan is targeted for 
completion by September 2015. The major threats to eulachon are impacts of climate change on 
oceanic and freshwater habitats (species-wide), fishery by-catch (species-wide), dams and water 
diversions (Klamath and Columbia subpopulations) and predation (Fraser River and British 
Columbia sub-populations) (NMFS 2013b). Preliminary key recovery actions in the recovery 
outline include maintaining conservative harvest, reducing by-catch, restoring more natural flows 
and water quality in the Columbia River, maintaining dredging best management practices, 
removing Klamath River dams, and completing research on life history and genetics, climate 
effects, and habitat effects (NMFS 2013b). 

 
Spatial Structure and Diversity. ESA-listed eulachon occur in three salmon recovery 

domains in Oregon: the Willamette and Lower Columbia, Oregon Coast, and Southern 
Oregon/Northern California Coast. 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. 

 
Abundance and Productivity. 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 1993-2000 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 (Joint Columbia River Management Staff 2009). Starting in 2005, the 
fishery has operated at the most conservative level allowed in the management plan (Joint 
Columbia River Management Staff 2009). Large commercial and recreational fisheries have 
occurred in the Sandy River in the past. The most recent commercial harvest in the Sandy River 
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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 2011).  

 
Limiting Factors. Limiting factors for this species include (Gustafson et al. 2010; 

Gustafson et al. 2011; NOAA Fisheries 2011):  
 Changes in ocean conditions due to climate change, particularly in the southern portion of 

the species’ range where ocean warming trends may be the most pronounced and may 
alter prey, spawning, and rearing success 

 Climate-induced change to freshwater habitats 
 Bycatch of eulachon in commercial fisheries  
 Adverse effects related to dams and water diversions 
 Artificial fish passage barriers 
 Increased water temperatures 
 Insufficient streamflow 
 Altered sediment balances 
 Water pollution 
 Over harvest 
 Predation 

 
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 (IC-TRT 2003; McClure et al. 2005) . The IC-TRT aggregated populations into “major 
groupings” based on dispersal distance and rate, and drainage structure, primarily the location 
and distribution of large tributaries. All IC populations use the mainstem of the Columbia River 
and the Columbia River estuary for migration, rearing, and smoltification. 
 
The IC-TRT recommended viability criteria that follow the VSP framework (IC-TRT 2007). The 
criteria include biological and physical performance conditions that, when met, indicate a 
population or species has a 5% or less risk of extinction over a 100-year period. 
 

Status of UCR Spring-run Chinook Salmon 
 

A recovery plan is available for this species (Upper Columbia Salmon Recovery Board 2007). 
 
Spatial Structure and Diversity. 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 (excluding 
the Okanogan River), the Columbia River upstream to Chief Joseph Dam, and progeny of six 
artificial propagation programs (USDC 2014). The IC-TRT identified four independent 
populations of UCR spring-run Chinook salmon in the upriver tributaries of the Wenatchee, 
Entiat, Methow, and Okanogan Rivers (one of which, the Okanogan, is extirpated), but no major 
groups due to the relatively small geographic area affected (Ford 2011; NMFS 2011b) (Table 
11). 
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Table 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 2011). Risk 
ratings included very low (VL), low (L), moderate (M), high (H), very high (VH), 
and extirpated (E). 

 

Population A&P Diversity 
Integrated

SS/D 
Overall Viability Risk 

Wenatchee River H H H H 
Entiat River H H H H 
Methow River H H H H 
Okanogan River    E 

 
The composite SS/D risks are “high” for all three of the extant populations in this MPG. 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 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 Upper Columbia Spring Chinook salmon ESU has likely improved 
somewhat since the last status review, but the ESU is still clearly at “moderate-to-high” risk of 
extinction (Ford 2011). 

 
Abundance and Productivity. UCR 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 (Ford 2011). 
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 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 for all extant populations (Ford 2011).  

 
Limiting Factors include (Upper Columbia Salmon Recovery Board 2007; NOAA 

Fisheries 2011): 
 Effects related to hydropower system in the mainstem Columbia River , including 

reduced upstream and downstream fish passage, altered ecosystem structure and function, 
altered flows, and degraded water quality  

 Degradation of  floodplain connectivity and function, channel structure and complexity, 
riparian areas and large woody debris recruitment, stream flow, and water quality  

 Degraded estuarine and nearshore marine habitat 
 Hatchery-related effects 
 Persistence of non-native (exotic) fish species continues to affect habitat conditions for 

listed species 
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 Harvest in Columbia River fisheries 
 
Status of SR Spring/summer-run Chinook Salmon 
 

We are developing a recovery plan for this species. 
 

Spatial Structure and Diversity. 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 11 artificial 
propagation programs (USDC 2014). The IC-TRT recognize 27 extant and four extirpated 
populations of SR spring/summer-run Chinook salmon, and aggregated these into five MPGs 
that correspond to ecological subregions (IC-TRT 2003; McClure et al. 2005). All extant 
populations face a “high” risk of extinction (Ford 2011). 
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Table 12. MPGs, 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 2011). Risk ratings included very low (VL), low (L), 
moderate (M), high (H), very high (VH), and extirpated (E). 

 
Major 

Population 
Groups 

Spawning Populations 
(Watershed) 

A&P Diversity 
Integrated 

SS/D 

Overall 
Viability 

Risk 

Lower Snake 
River 

Tucannon River H M M H 
Asotin River    E 

Grande Ronde 
and Imnaha 
rivers 

Wenaha River H M M H 
Lostine/Wallowa River H M M H 
Minam River H M M H 
Catherine Creek H M M H 
Upper Grande Ronde R. H M H H 
Imnaha River H M M H 
Big Sheep Creek    E 
Lookingglass Creek    E 

South Fork 
Salmon River 

Little Salmon River * * * H 
South Fork mainstem H M M H 
Secesh River H L L H 
EF/Johnson Creek H L L H 

Middle Fork 
Salmon River 

Chamberlin Creek H L L H 
Big Creek H M M H 
Lower MF Salmon H M M H 
Camas Creek H M M H 
Loon Creek H M M H 
Upper MF Salmon H M M H 
Sulphur Creek H M M H 
Bear Valley Creek H L L H 
Marsh Creek H L L H 

Upper Salmon 
River 

N. Fork Salmon River H L L H 
Lemhi River H H H H 
Pahsimeroi River H H H H 
Upper Salmon-lower 
mainstem 

H L L 
H 

East Fork Salmon River H H H H 
Yankee Fork H H H H 
Valley Creek H M M H 
Upper Salmon main H M M H 
Panther Creek    E 

* Insufficient data. 
 
Abundance and Productivity. 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 minimum natural origin abundance thresholds (Ford 2011). 
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. 
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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. Overall, the new 
information considered does not indicate a change in the biological risk category since the last 
status review (Ford 2011).  
 

Limiting Factors. Limiting factors for this species include (NOAA Fisheries 2011): 
 Degradation of floodplain connectivity and function, channel structure and complexity, 

riparian areas and large woody debris recruitment, stream flow, and water quality  
 Effects related to the hydropower system in the mainstem Columbia River, including 

reduced upstream and downstream fish passage, altered ecosystem structure and function, 
altered flows, and degraded water quality  

 Harvest-related effects 
 Predation 

Status of SR Fall-run Chinook Salmon 

We are developing a recovery plan for this species. 
 
Spatial Structure and Diversity. 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 (USDC 2014). 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; McClure et al. 2005). The 
population is at moderate risk for diversity and spatial structure (Ford 2011). Overall, the new 
information considered does not indicate a change in the biological risk category since the last 
status review (Ford 2011). 

 
Abundance and Productivity. 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.” Given the combination of current A&P and 
SS/D ratings summarized above, the overall viability rating for Lower SR fall-run Chinook 
salmon is “maintained.”5  

 

                                                 
5 “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. Limiting factors for this species include (NOAA Fisheries 2011): 
 Degradation of floodplain connectivity and function and channel structure and 

complexity 
 Harvest-related effects 
 Loss of access to historical habitat above Hells Canyon and other Snake River dams 
 Impacts from mainstem Columbia River and Snake River hydropower systems 
 Hatchery-related effects 
 Degraded estuarine and nearshore habitat 

 
Status of SR Sockeye Salmon 
 

We released a draft recovery plan on this species for public comment on July 21, 2014 (NMFS 
2014a). 

 
Spatial Structure and Diversity. 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 Broodstock Program (USDC 2014). 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). 

 
Abundance and Productivity. 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 to re-establish sustainable natural production (Hebdon et al. 
2004; Keefer et al. 2008). Overall, although the risk status of Snake River sockeye salmon  
appears to be improving, the new information considered does not indicate a change in the 
biological risk category since the last status review (Ford 2011).  

 
Limiting Factors. 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 likely 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 
(Reed et al. 2003) (e.g., > 50% mortality in 1 year) 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). 
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Status of MCR Steelhead 
 

A recovery plan is available for this species (NMFS 2009). 
 
Spatial Structure and Diversity. This species includes all naturally-spawned steelhead 

populations originating below natural and manmade impassable barriers from the Columbia 
River and its tributaries upstream of the Wind and Hood Rivers (exclusive) to and including the 
Yakima River; excluding steelhead originating from the Snake River basin. This DPS does 
include steelhead from seven artificial propagation programs (USDC 2014). The DPS does not 
currently include steelhead that are designated as part of an experimental population above the 
Pelton Round Butte Hydroelectric Project in the Deschutes River Basin, Oregon (USDC 2013a). 
The IC-TRT identified 17 extant populations in this DPS (IC-TRT 2003; McClure et al. 2005). 
The populations fall into four MPGs: Cascade eastern slope tributaries (five extant and two 
extirpated populations), the, the John Day River (five extant populations), the Walla Walla and 
Umatilla rivers (three extant and one extirpated populations), and the Yakima River (four extant 
populations) (Table 13) (IC-TRT 2003; McClure et al. 2005). Viability ratings for these 
populations range from extirpated to viable (Table 13) (NMFS 2009; Ford 2011). 
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Table 13. MPGs, 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 2011). Risk ratings included very low (VL), low (L), moderate (M), high 
(H), very high (VH), and extirpated (E). 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. 

 
Major 

Population 
Group 

Population (Watershed) A&P Diversity 
Integrated 

SS/D 

Overall 
Viability 

Risk 

Cascade 
Eastern 
Slope 
Tributaries 

Fifteenmile Creek L L L Viable 
Klickitat River M M M MT? 
Eastside Deschutes River  L M M Viable 
Westside Deschutes River H M M H* 
Rock Creek H M M H? 
White Salmon    E* 
Crooked River    E* 

John Day 
River 

Upper Mainstem M M M MT 
North Fork 

VL L L 
Highly 
Viable 

Middle Fork M M M MT 
South Fork M M M MT 
Lower Mainstem M M M MT 

Walla Walla 
and Umatilla 
rivers 

Umatilla River M M M MT 
Touchet River M M M H 
Walla Walla River M M M MT 

Yakima 
River 

Satus Creek 
M M M 

Viable 
(MT) 

Toppenish Creek 
M M M 

Viable 
(MT) 

Naches River H M M H 
Upper Yakima H H H H 

* Re-introduction efforts underway (NMFS 2009). 
 
 
Straying frequencies into at least the Lower John Day River population are high. Out-of-basin 
hatchery stray proportions, although reduced, remain very high in the Deschutes River basin. 
 

Abundance and Productivity. Returns to the Yakima River basin and to the Umatilla and 
Walla Walla Rivers have been higher over the most recent brood cycle, while natural origin 
returns to the John Day River have decreased. 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 IC-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. Overall, the new information 
considered does not indicate a change in the biological risk category since the last status review 
(Ford 2011). 
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Limiting Factors. Limiting factors for this species include (NMFS 2009; NOAA Fisheries 
2011): 

 Degradation of floodplain connectivity and function, channel structure and complexity, 
riparian areas, fish passage, stream substrate, stream flow, and water quality  

 Mainstem Columbia River hydropower-related impacts 
 Degraded estuarine and nearshore marine habitat 
 Hatchery-related effects 
 Harvest-related effects 
 Effects of predation, competition, and disease 

 
Status of UCR Steelhead 
 

A recovery plan is available for this species (Upper Columbia Salmon Recovery Board 2007). 
 
Spatial Structure and Diversity. 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 (USDC 2014). 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 14) and, similarly, no 
major population groupings were identified due to the relatively small geographic area involved 
(IC-TRT 2003; McClure et al. 2005). All extant populations are considered to be at high risk of 
extinction (Ford 2011). 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. The proportions of hatchery origin returns in natural 
spawning areas remain extremely high across the DPS, especially in the Methow and Okanogan 
River populations. Overall, the new information considered does not indicate a change in the 
biological risk category since the last status review (Ford 2011). 
 
Table 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 
2011). Risk ratings included very low (VL), low (L), moderate (M), high (H), and 
very high (VH). 

 

Population 
(Watershed) 

A&P Diversity 
Integrated 

SS/D 

Overall 
Viability 

Risk 
Wenatchee River H H H H 
Entiat River H H H H 
Methow River H H H H 
Okanogan River H H H H 

 
 

Abundance and Productivity. Upper Columbia steelhead populations have increased in 
natural origin abundance in recent years, but productivity levels remain low. The modest 
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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. 

 
Limiting Factors. Limiting factors for this species include (Upper Columbia Salmon 

Recovery Board 2007; NOAA Fisheries 2011): 
 Adverse effects related to the mainstem Columbia River hydropower system 
 Impaired tributary fish passage 
 Degradation of floodplain connectivity and function, channel structure and complexity, 

riparian areas, large woody debris recruitment, stream flow, and water quality  
 Hatchery-related effects 
 Predation and competition 
 Harvest-related effects 

 
Status of SRB Steelhead 
 

We are developing a recovery plan for this species. 
 

Spatial Structure and Diversity. 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 (USDC 2014). The IC-TRT identified 24 populations in five major groups (Table 15) 
(IC-TRT 2003; McClure et al. 2005). The IC-TRT has not assessed the viability of this species. 
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. Overall, therefore, the new information considered 
does not indicate a change in the biological risk category since the last status review (Ford 2011). 
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Table 15. MPGs, populations, and scores for the key elements (A&P, diversity, and SS/D) 
used to determine current overall viability risk for SRB steelhead (Ford 2011; 
NMFS 2011b). Risk ratings included very low (VL), low (L), moderate (M), high 
(H), and 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. 

 

Major 
Population 

Group 

Spawning 
Populations 
(Watershed) 

A&P Diversity 
Integrated 

SS/D 

Overall 
Viability 

Risk* 

Lower 
Snake River 

Tucannon River ** M M H 
Asotin Creek ** M M MT 

Grande 
Ronde River 

Lower Grande Ronde ** M M Not rated 
Joseph Creek VL L L Highly viable 
Upper Grande Ronde M M M MT 
Wallowa River ** L L H 

Clearwater 
River 

Lower Clearwater M L L MT 
South Fork Clearwater H M M H 
Lolo Creek H M M H 
Selway River H L L H 
Lochsa River H L L H 

Salmon 
River 

Little Salmon River ** M M MT 
South Fork Salmon ** L L H 
Secesh River ** L L H 
Chamberlain Creek ** L L H 
Lower MF Salmon ** L L H 
Upper MF Salmon ** L L H 
Panther Creek ** M H H 
North Fork Salmon ** M M MT 
Lemhi River ** M M MT 
Pahsimeroi River ** M M MT 
East Fork Salmon ** M M MT 
Upper Main Salmon ** M M MT 

Imnaha  Imnaha River M M M MT 

*  There is uncertainty in these ratings due to a lack of population-specific data.  
** Insufficient data. 

 
Abundance and Productivity. 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.  

 
Limiting Factors. Limiting factors for this species include (NMFS 2011b; NMFS 2011c): 

 Adverse effects related to the mainstem Columbia River hydropower system 
 Impaired tributary fish passage 
 Degradation of d floodplain connectivity and function, channel structure and complexity, 

riparian areas and large woody debris recruitment, stream flow, and water quality  
 Increased water temperature 
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 Harvest-related effects, particularly for B-run steelhead 
 Predation 
 Genetic diversity effects from out-of-population hatchery releases 

 
2.2.2 Status of the Critical Habitats 
 

This section examines the status of designated critical habitat affected by the proposed action by 
examining the condition and trends of essential physical and biological features throughout the 
designated areas. These features are essential to the conservation of the listed species because 
they support one or more of the species’ life stages (e.g., sites with conditions that support 
spawning, rearing, migration and foraging). 
 

Salmon and Steelhead. For salmon and steelhead, NMFS ranked watersheds within 
designated critical habitat at the scale of the fifth-field hydrologic unit code (HUC5) in terms of 
the conservation value they provide to each listed species they support.6 The conservation 
rankings are high, medium, or low. To determine the conservation value of each watershed to 
species viability, NMFS’ critical habitat analytical review teams (CHARTs) evaluated the 
quantity and quality of habitat features (for example, spawning gravels, wood and water 
condition, side channels), the relationship of the area compared to other areas within the species’ 
range, and the significance to the species of the population occupying that area (NOAA Fisheries 
2005). Thus, even a location that has poor quality of habitat could be ranked with a high 
conservation value if it were essential due to factors such as limited availability (e.g., one of a 
very few spawning areas), a unique contribution of the population it served (e.g., a population at 
the extreme end of geographic distribution), or the fact that it serves another important role (e.g., 
obligate area for migration to upstream spawning areas).  
 
The physical or biological features of freshwater spawning and incubation sites, include water 
flow, quality and temperature conditions and suitable substrate for spawning and incubation, as 
well as migratory access for adults and juveniles (Tables 16-17). 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, quality and temperature conditions supporting larval and 
adult mobility, abundant prey items supporting larval feeding after yolk sac depletion, and free 
passage (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 larval 
fish to proceed downstream and reach the ocean. 
 

                                                 
6 The conservation value of a site depends upon “(1) the importance of the populations associated with a site to the 
ESU [or DPS] conservation, and (2) the contribution of that site to the conservation of the population through 
demonstrated or potential productivity of the area” (NOAA Fisheries 2005). 
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Table 16. Primary constituent elements (PCEs) of critical habitats designated for ESA-listed 
salmon and steelhead species considered in the opinion (except SR 
spring/summer-run Chinook salmon, SR fall-run Chinook salmon, and SR 
sockeye salmon), and corresponding species life history events. 

 

Primary Constituent Elements 
Species Life History Event 

Site Type Site Attribute 

Freshwater 
spawning 

Substrate 
Water quality 
Water quantity 

Adult spawning 
Embryo incubation 
Alevin growth and development  

Freshwater 
rearing 

Floodplain connectivity 
Forage 
Natural cover 
Water quality 
Water quantity 

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

Freshwater 
migration 

Free of artificial obstruction 
Natural cover 
Water quality 
Water quantity 

Adult sexual maturation 
Adult upstream migration and holding 
Kelt (steelhead) seaward migration 
Fry/parr/smolt growth, development, and seaward migration 

Estuarine 
areas 

Forage  
Free of artificial obstruction 
Natural cover 
Salinity 
Water quality 
Water quantity 

Adult sexual maturation and “reverse smoltification”  
Adult upstream migration and holding 
Kelt (steelhead) seaward migration 
Fry/parr/smolt growth, development, and seaward migration 

Nearshore 
marine areas 

Forage 
Free of artificial obstruction 
Natural cover 
Water quantity 
Water quality 

Adult growth and sexual maturation 
Adult spawning migration 
Nearshore juvenile rearing 
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Table 17. Essential features of critical habitats designated for SR spring/summer-run 
Chinook salmon, SR fall-run Chinook salmon, SR sockeye salmon, and 
corresponding species life history events. 

 

Essential Features 
Species Life History Event 

Site Site Attribute 

Spawning 
and juvenile 
rearing areas 

Access (sockeye) 
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 

Adult and 
juvenile 
migration 
corridors 

Cover/shelter 
Food (juvenile) 
Riparian vegetation 
Safe passage 
Space 
Substrate 
Water quality 
Water quantity 
Water temperature 
Water velocity 

Adult sexual maturation 
Adult upstream migration and holding 
Kelt (steelhead) seaward migration 
Fry/parr/smolt growth, development, and seaward migration 

Areas for 
growth and 
development 
to adulthood 

Ocean areas – not identified 

Nearshore juvenile rearing 
Subadult rearing 
Adult growth and sexual maturation 
Adult spawning migration 

 
 

CHART Salmon and Steelhead Critical Habitat Assessments 
 

The CHART for each recovery domain assessed biological information pertaining to occupied by 
listed salmon and steelhead, determine whether those areas contained PCEs essential for the 
conservation of those species and whether unoccupied areas existed within the historical range of 
the listed salmon and steelhead that are also essential for conservation. The CHARTs assigned a 
0 to 3 point score for the PCEs in each HUC5 watershed for: 

 
Factor 1. Quantity,  
Factor 2. Quality – Current Condition, 
Factor 3. Quality – Potential Condition,  
Factor 4. Support of Rarity Importance,  
Factor 5. Support of Abundant Populations, and  
Factor 6. Support of Spawning/Rearing.  

 
Thus, the quality of habitat in a given watershed was characterized by the scores for Factor 2 
(quality – current condition), which considers the existing condition of the quality of PCEs in the 
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HUC5 watershed; and Factor 3 (quality – potential condition), which considers the likelihood of 
achieving PCE potential in the HUC5 watershed, either naturally or through active 
conservation/restoration, given known limiting factors, likely biophysical responses, and 
feasibility. 

 
Southern DPS Eulachon. Critical habitat for eulachon includes portions of 16 rivers and 

streams in California, Oregon, and Washington (USDC 2011). All of these areas are designated 
as migration and spawning habitat for this species. In Oregon, 24.2 miles of the lower Umpqua 
River, 12.4 miles of the lower Sandy River, and 0.2 miles of Tenmile Creek have been 
designated. The mainstem Columbia River from the mouth to the base of Bonneville Dam, a 
distance of 143.2 miles is also designated as critical habitat. Table 18 lists the physical or 
biological features of critical habitat designated for eulachon and corresponding species life 
history events. 
 
Table 18. Physical or biological features of critical habitats designated for eulachon and 

corresponding species life history events. 
 

Physical or biological features 
Species Life History Event 

Site Type Site Attribute 

Freshwater 
spawning 
and 
incubation 

Flow 
Water quality 
Water temperature  
Substrate 

Adult spawning 
Incubation 

Freshwater 
migration 

Flow 
Water quality 
Water temperature 
Food 

Adult and larval mobility 
Larval feeding 

 
 
The range of eulachon in the Pacific Northwest completely overlaps with the range of several 
ESA-listed stocks of salmon and steelhead as well as green sturgeon. Although the habitat 
requirements of these fishes differ somewhat from eulachon, efforts to protect habitat generally 
focus on the maintenance of watershed processes that would be expected to benefit eulachon. 
The BRT identified dams and water diversions as moderate threats to eulachon in the Columbia 
and Klamath rivers where hydropower generation and flood control are major activities. 
Degraded water quality is common in some areas occupied by southern DPS eulachon. In the 
Columbia and Klamath systems, large-scale impoundment of water has increased winter water 
temperatures, potentially altering the water temperature during eulachon spawning periods 
(Gustafson et al. 2010). Numerous chemical contaminants are also present in spawning rivers, 
but the exact effect these compounds have on spawning and egg development is unknown 
(Gustafson et al. 2010). The BRT identified dredging as a low to moderate threat to eulachon in 
the Columbia River. Dredging during eulachon spawning would be particularly detrimental. 
 
The lower Columbia River mainstem provides spawning and incubation sites, and a large 
migratory corridor to spawning areas in the tributaries. Prior to the construction of Bonneville 
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Dam, eulachon ascended the Columbia River as far as Hood River, Oregon. Major tributaries 
that support spawning runs include the Grays, Skamokawa, Elochoman, Kalama, Lewis and 
Sandy rivers.  
 
The number of eulachon returning to the Umpqua River seems to have declined in the 1980s, and 
does not appear to have rebounded to previous levels. Additionally, eulachon are regularly 
caught in salmonid smolt traps operated in the lower reaches of Tenmile Creek by the Oregon 
Dpartment of Fish and Wildlife (ODFW). 
 

Willamette-Lower Columbia Recovery Domain. Critical habitat was designated in the 
WLC recovery domain for UWR Chinook salmon, LCR Chinook salmon, LCR steelhead, UWR 
steelhead, CR chum salmon, southern green sturgeon, and eulachon, and has been proposed for 
LCR coho salmon. In addition to the Willamette and Columbia River mainstems, important 
tributaries on the Oregon side of the WLC include Youngs Bay, Big Creek, Clatskanie River, 
and Scappoose River in the Oregon Coast subbasin; Hood River in the Gorge; and the Sandy, 
Clackamas, Molalla, North and South Santiam, Calapooia, McKenzie, and Middle Fork 
Willamette rivers in the West Cascades subbasin. 
 
Land management activities have severely degraded stream habitat conditions in the Willamette 
River mainstem above Willamette Falls and in associated subbasins. In the Willamette River 
mainstem and lower sub-basin mainstem reaches, high density urban development and 
widespread agricultural effects have reduced aquatic and riparian habitat quality and complexity, 
and altered sediment and water quality and quantity, and watershed processes. The Willamette 
River, once a highly braided river system, has been dramatically simplified through 
channelization, dredging, and other activities that have reduced rearing habitat by as much as 
75%. In addition, the construction of 37 dams in the basin blocked access to more than 435 miles 
of stream and river spawning habitat. The dams alter the temperature regime of the Willamette 
River and its tributaries, affecting the timing and development of naturally-spawned eggs and 
fry. Logging in the Cascade and Coast Ranges, and agriculture, urbanization, and gravel mining 
on valley floors have contributed to increased erosion and sediment loads throughout the WLC 
domain. 
 
The mainstem Willamette River has been channelized and stripped of large wood. Development 
began to encroach on the riparian forest beginning in the 1870s (Sedell and Froggatt 1984). The 
total area of river channels and islands in the Willamette River decreased from 41,000 to 23,000 
acres, and the total length of all channels decreased from 355 miles to 264 miles, between 1895 
and 1995 (Gregory et al. 2002a). They noted that the lower reach, from the mouth of the river to 
Newberg (RM 50), is confined within a basaltic trench, and that due to this geomorphic 
constraint, less channel area has been lost than in upstream areas. The middle reach from 
Newberg to Albany (RM 50 to 120) incurred losses of 12% of primary channel area, 16% of side 
channels, 33% of alcoves, and 9% of island area. Even greater changes occurred in the upper 
reach, from Albany to Eugene (RM 187). There, approximately 40% of both channel length and 
channel area were lost, along with 21% of the primary channel, 41% of side channels, 74% of 
alcoves, and 80% of island areas. 
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The banks of the Willamette River have more than 96 miles of revetments; approximately half 
were constructed by the USACE. Generally, the revetments were placed in the vicinity of roads 
or on the outside bank of river bends, so that while only 26% of the total length is revetted, 65% 
of the meander bends are revetted (Gregory et al. 2002b). The majority of dynamic sections have 
been armored, reducing adjustments in channel bed and sediment storage by the river, and 
thereby diminishing both the complexity and productivity of aquatic habitats (Gregory et al. 
2002b). 
 
Riparian forests have diminished considerably in the lower reaches of the Willamette River 
(Gregory et al. 2002c). Sedell and Froggatt (1984) noted that agriculture and cutting of 
streamside trees were major agents of change for riparian vegetation, along with snagging of 
large wood in the channel. The reduced shoreline, fewer and smaller snags, and reduced riparian 
forest comprise large functional losses to the river, reducing structural features, inputs of wood 
and litter, shade, entrained allochthonous materials, and flood flow filtering capacity. Extensive 
changes began before the major dams were built, with navigational and agricultural demands 
dominating the early use of the river. The once expansive forests of the Willamette River 
floodplain provided valuable nutrients and organic matter during flood pulses, food sources for 
macroinvertebrates, and slow-water refugia for fish during flood events. These forests also 
cooled river temperatures as the river flowed through its many channels. 
 
Hyporheic flow in the Willamette River has been examined through discharge measurements and 
is significant in some areas, particularly those with gravel deposits (Wentz et al. 1998; Fernald et 
al. 2001). The loss of channel complexity and meandering that fosters creations of gravel 
deposits decreases the potential for hyporheic flows, as does gravel mining. Hyporheic flow 
processes water and affects its quality on reemerging into the main channel, stabilizing variations 
in physical and chemical water characteristics. Hyporheic flow is important for ecological 
functions, some aspects of water quality (such as temperature and dissolved oxygen), and some 
benthic invertebrate life stages. Alcove habitat, which has been limited by channelization, 
combines low hydraulic stress and high food availability with the potential for hyporheic flows 
across the steep hydraulic gradients in the gravel separating them from the main channel (Fernald 
et al. 2001). 
 
On the mainstem of the Columbia River, hydropower projects, including the Federal Columbia 
River Hydropower System (FCRPS), have significantly degraded salmon and steelhead habitats 
(Bottom et al. 2005; Fresh et al. 2005; NMFS 2011d; NMFS 2013a). The series of dams and 
reservoirs that make up the FCRPS block an estimated 12 million cubic yards of debris and 
sediment that would otherwise naturally flow down the Columbia River and replenish shorelines 
along the Washington and Oregon coasts. 
 
Industrial harbor and port development are also significant influences on the Lower Willamette 
and Lower Columbia rivers (Bottom et al. 2005; Fresh et al. 2005; NMFS 2011d; NMFS 2013a). 
Since 1878, 100 miles of river channel within the mainstem Columbia River, its estuary, and 
Oregon’s Willamette River have been dredged as a navigation channel by the USACE. 
Originally dredged to a 20-foot minimum depth, the Federal navigation channel of the Lower 
Columbia River is now maintained at a depth of 43 feet and a width of 600 feet. The Lower 
Columbia River supports five ports on the Washington State side: Kalama, Longview, Skamania 



 

-42- 

County, Woodland, and Vancouver. In addition to loss of riparian habitat, and disruption of 
benthic habitat due to dredging, high levels of several sediment chemicals, such as arsenic and 
polycyclic aromatic hydrocarbons (PAHs), have been identified in Lower Columbia River 
watersheds in the vicinity of the ports and associated industrial facilities. 
 
The most extensive urban development in the Lower Columbia River subbasin has occurred in 
the Portland/Vancouver area. Outside of this major urban area, the majority of residences and 
businesses rely on septic systems. Common water quality issues with urban development and 
residential septic systems include higher water temperatures, lowered dissolved oxygen, 
increased fecal coliform bacteria, and increased chemicals associated with pesticides and urban 
runoff. 
 
The Columbia River estuary has lost a significant amount of the tidal marsh and tidal swamp 
habitats that are critical to juvenile salmon and steelhead, particularly small or ocean-type 
species (Bottom et al. 2005; Fresh et al. 2005; NMFS 2011d; NMFS 2013a). Edges of marsh 
areas provide sheltered habitats for juvenile salmon and steelhead where food, in the form of 
amphipods or other small invertebrates which feed on marsh detritus, is plentiful, and larger 
predatory fish can be avoided. Historically, floodwaters of the Columbia River inundated the 
margins and floodplains along the estuary, allowing juvenile salmon and steelhead access to a 
wide expanse of low-velocity marshland and tidal channel habitats. In general, the riverbanks 
were gently sloping, with riparian and wetland vegetation at the higher elevations of the river 
floodplain becoming habitat for salmon and steelhead during flooding river discharges or flood 
tides. Sherwood et al. (1990) estimated that the Columbia River estuary lost 20,000 acres of tidal 
swamps, 10,000 acres of tidal marshes, and 3,000 acres of tidal flats between 1870 and 1970. 
This study further estimated an 80% reduction in emergent vegetation production and a 15% 
decline in benthic algal production. 
 
Habitat and food-web changes within the estuary, and other factors affecting salmon population 
structure and life histories, have altered the estuary’s capacity to support juvenile salmon 
(Bottom et al. 2005; Fresh et al. 2005; NMFS 2011d; NMFS 2013a). Diking and filling have 
reduced the tidal prism and eliminate emergent and forested wetlands and floodplain habitats. 
These changes have likely reduced the estuary’s salmon-rearing capacity. Moreover, water and 
sediment in the Lower Columbia River and its tributaries have toxic contaminants that are 
harmful to aquatic resources (Lower Columbia River Estuary Partnership 2007). Contaminants 
of concern include dioxins and furans, heavy metals, polychlorinated biphenyls (PCBs) and 
organochlorine pesticides such as DDT. Simplification of the population structure and life-
history diversity of salmon possibly is yet another important factor affecting juvenile salmon 
viability. Restoration of estuarine habitats, particularly diked emergent and forested wetlands, 
reduction of avian predation by terns, and flow manipulations to restore historical flow patterns 
have likely begun to enhance the estuary’s productive capacity for salmon, although historical 
changes in population structure and salmon life histories may prevent salmon from making full 
use of the productive capacity of estuarine habitats. 
 
The CHART for the WLC recovery domain determined that most HUC5 watersheds with PCEs 
for salmon or steelhead are in fair-to-poor or fair-to-good condition (NOAA Fisheries 2005). 
However, most of these watersheds have some or a high potential for improvement. Only 
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watersheds in the upper McKenzie River and its tributaries are in good to excellent condition 
with no potential for improvement (Table 19). 
 
Table 19. Willamette-Lower Columbia Recovery Domain: Current and potential quality 

of HUC5 watersheds identified as supporting historically independent populations 
of ESA-listed Chinook salmon (CK), chum salmon (CM), and steelhead (ST) 
(NOAA Fisheries 2005).7 Watersheds are ranked primarily by “current quality” 
and secondly by their “potential for restoration.” 

 
Current PCE Condition Potential PCE Condition 

3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name(s) and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Columbia Gorge #1707010xxx 
Wind River (511) CK/ST 2/2 2/2 
East Fork Hood (506), & Upper (404) & Lower Cispus (405) rivers CK/ST 2/2 2/2 
Plympton Creek (306) CK 2 2 
Little White Salmon River (510) CK 2 0 
Grays Creek (512) & Eagle Creek (513) CK/CM/ST 2/1/2 1/1/2 
White Salmon River (509) CK/CM 2/1 1/2 
West Fork Hood River (507) CK/ST 1/2 2/2 
Hood River (508) CK/ST 1/1 2/2 
Unoccupied habitat: Wind River (511) Chum conservation value “Possibly High” 

Cascade and Coast Range #1708000xxx 
Lower Gorge Tributaries (107) CK/CM/ST 2/2/2 2/3/2 
Lower Lewis (206) & North Fork Toutle (504) rivers CK/CM/ST 1/3/1 2/1/2 
Salmon (101), Zigzag (102), & Upper Sandy (103) rivers CK/ST 2/2 2/2 
Big Creek (602) CK/CM 2/2 2/2 
Coweeman River (508) CK/CM/ST 2/2/1 2/1/2 
Kalama River (301) CK/CM/ST 1/2/2 2/1/2 
Cowlitz Headwaters (401) CK/ST 2/2 1/1 
Skamokawa/Elochoman (305) CK/CM 2/1 2 
Salmon Creek (109) CK/CM/ST 1/2/1 2/3/2 
Green (505) & South Fork Toutle (506) rivers CK/CM/ST 1/1/2 2/1/2 
Jackson Prairie (503) & East Willapa (507) CK/CM/ST 1/2/1 1/1/2 
Grays Bay (603) CK/CM 1/2 2/3 
Upper Middle Fork Willamette River (101) CK 2 1 
Germany/Abernathy creeks (304) CK/CM 1/2 2 
Mid-Sandy (104), Bull Run (105), & Lower Sandy (108) rivers CK/ST 1/1 2/2 
Washougal (106) & East Fork Lewis (205) rivers CK/CM/ST 1/1/1 2/1/2 
Upper Cowlitz (402) & Tilton rivers (501) & Cowlitz Valley Frontal 
(403)  

CK/ST 1/1 2/1 

                                                 
7 On January 14, 2013, NMFS published a proposed rule for the designation of critical habitat for LCR coho salmon  
(USDC 2013c). We also completed a draft biological reporton critical habitat (NMFS 2012). Habitat quality 
assessments for LCR coho salmon are out for review; therefore, they are not included on this table. 
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Current PCE Condition Potential PCE Condition 
3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name(s) and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Clatskanie (303) & Young rivers (601) CK 1 2 
Rifle Reservoir (502) CK/ST 1 1 
Beaver Creek (302) CK 0 1 
Unoccupied Habitat: Upper Lewis (201) & Muddy (202) rivers; Swift 
(203) & Yale (204) reservoirs 

CK & ST Conservation Value “Possibly 
High” 

Willamette River #1709000xxx 
Upper (401) & South Fork (403) McKenzie rivers; Horse Creek (402); 
& McKenzie River/Quartz Creek (405) 

CK 3 3 

Lower McKenzie River (407) CK 2 3 
South Santiam River (606) CK/ST 2/2 1/3 
South Santiam River/Foster Reservoir (607) CK/ST 2/2 1/2 
North Fork of Middle Fork Willamette (106) & Blue (404) rivers CK 2 1 
Upper South Yamhill River (801) ST 2 1 
Little North Santiam River (505) CK/ST 1/2 3/3 
Upper Molalla River (905) CK/ST 1/2 1/1 
Abernethy Creek (704) CK/ST 1/1 1/2 
Luckiamute River (306) & Yamhill (807) Lower Molalla (906) rivers; 
Middle (504) & Lower (506) North Santiam rivers; Hamilton 
Creek/South Santiam River (601); Wiley Creek (608); Mill 
Creek/Willamette River (701); & Willamette River/Chehalem Creek 
(703); Lower South (804) & North (806) Yamhill rivers; & Salt 
Creek/South Yamhill River (805) 

CK/ST 1 1 

Hills (102) & Salmon (104) creeks; Salt Creek/Willamette River 
(103), Hills Creek Reservoir (105), Middle Fork Willamette/Lookout 
Point (107); Little Fall (108) & Fall (109) creeks; Lower Middle Fork 
of Willamette (110), Long Tom (301), Marys (305) & Mohawk (406) 
rivers 

CK 1 1 

Willamina Creek (802) & Mill Creek/South Yamhill River (803) ST 1 1 
Calapooia River (303); Oak (304) Crabtree (602), Thomas (603) & 
Rickreall (702) creeks; Abiqua (901), Butte (902) & Rock (903) 
creeks/Pudding River; & Senecal Creek/Mill Creek (904) 

CK/ST 1/1 0/1 

Row River (201), Mosby (202) & Muddy (302) creeks, Upper (203) & 
Lower (205) Coast Fork Willamette River 

CK 1 0 

Unoccupied habitat in North Santiam (501) & North Fork Breitenbush 
(502) rivers; Quartzville Creek (604) and Middle Santiam River (605) 

CK & ST Conservation Value “Possibly 
High” 

Unoccupied habitat in Detroit Reservoir/Blowout Divide Creek (503) 
Conservation Value: CK “Possibly 

Medium”; ST Possibly High” 

Lower Willamette #1709001xxx 
Collawash (101), Upper Clackamas (102), & Oak Grove Fork (103) 
Clackamas rivers 

CK/ST 2/2 3/2 

Middle Clackamas River (104) CK/ST 2/1 3/2 
Eagle Creek (105) CK/ST 2/2 1/2 
Gales Creek (002) ST 2 1 
Lower Clackamas River (106) & Scappoose Creek (202) CK/ST 1 2 
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Current PCE Condition Potential PCE Condition 
3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name(s) and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Dairy (001) & Scoggins (003) creeks; Rock Creek/Tualatin River 
(004); & Tualatin River (005) 

ST 1 1 

Johnson Creek (201) CK/ST 0/1 2/2 
Lower Willamette/Columbia Slough (203) CK/ST 0 2 

 
 

Interior Columbia Recovery Domain. Critical habitat has been designated in the IC 
recovery domain, which includes the Snake River Basin, for SR spring/summer-run Chinook 
salmon, SR fall-run Chinook salmon, UCR spring-run Chinook salmon, SR sockeye salmon, 
MCR steelhead, UCR steelhead, and SRB steelhead. Major tributaries in the Oregon portion of 
the IC recovery domain include the Deschutes, John Day, Umatilla, Walla Walla, Grande Ronde, 
and Imnaha rivers. 
 
Habitat quality in tributary streams in the IC recovery domain varies from excellent in wilderness 
and roadless areas to poor in areas subject to heavy agricultural and urban development 
(Wissmar et al. 1994; NMFS 2009). Critical habitat throughout much of the IC recovery domain 
has been degraded by intense agriculture, alteration of stream morphology (i.e., channel 
modifications and diking), riparian vegetation disturbance, wetland draining and conversion, 
livestock grazing, dredging, road construction and maintenance, logging, mining, and 
urbanization. Reduced summer stream flows, impaired water quality, and reduction of habitat 
complexity are common problems for critical habitat in developed areas.  
 
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 and Upper Columbia 
river basins. 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), and Grand Coulee and Chief Joseph dams 
completely block anadromous fish passage on the upper mainstem Columbia River. 
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 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 
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major population (NMFS 2011b). 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 designated as critical habitat in the IC recovery domain are over-allocated 
under state water law, with more allocated water rights than existing streamflow. Withdrawal of 
water, particularly during low-flow periods that commonly overlap with agricultural 
withdrawals, often 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 recovery 
domain except SR fall-run Chinook salmon and SR sockeye salmon (NMFS 2011e). 
 
Many stream reaches designated as critical habitat are listed on the state of Oregon’s Clean 
Water Act section 303(d) list for water temperature. Many areas that were historically suitable 
rearing and spawning habitat are now unsuitable due to high summer stream temperatures. 
Removal of riparian vegetation, alteration of natural stream morphology, and withdrawal of 
water for agricultural or municipal use all contribute to elevated stream temperatures. 
Contaminants such as insecticides and herbicides from agricultural runoff and heavy metals from 
mine waste are common in some areas of critical habitat. 
 
The IC recovery domain is a very large and diverse area. The CHART determined that few 
watersheds with PCEs for Chinook salmon or steelhead are in good to excellent condition with 
no potential for improvement. Overall, most IC recovery domain watersheds are in fair-to-poor 
or fair-to-good condition. However, most of these watersheds have some or high potential for 
improvement. In Washington, the Upper Methow, Lost, White, and Chiwawa watersheds are in 
good-to-excellent condition with no potential for improvement. In Oregon, only the Lower 
Deschutes, Minam, Wenaha, and Upper and Lower Imnaha Rivers HUC5 watersheds are in 
good-to-excellent condition with no potential for improvement. In Idaho, a number of watersheds 
with PCEs for steelhead (Upper Middle Salmon, Upper Salmon/Pahsimeroi, Middle Fork 
Salmon, Little Salmon, Selway, and Lochsa rivers) are in good-to-excellent condition with no 
potential for improvement. Additionally, several Lower Snake River HUC5watersheds in the 
Hells Canyon area, straddling Oregon and Idaho, are in good-to-excellent condition with no 
potential for improvement (Table 20). 
 



 

-47- 

Table 20. Interior Columbia Recovery Domain: Current and potential quality of HUC5 
watersheds identified as supporting historically independent populations of ESA-
listed Chinook salmon (CK) and steelhead (ST) (NOAA Fisheries 2005). 
Watersheds are ranked primarily by “current quality” and secondly by their 
“potential for restoration.” 

 
Current PCE Condition Potential PCE Condition 

3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Upper Columbia # 1702000xxx 
White (101), Chiwawa (102), Lost (801) & Upper Methow (802) 
rivers 

CK/ST 3 3 

Upper Chewuch (803) & Twisp rivers (805) CK/ST 3 2 
Lower Chewuch River (804); Middle (806) & Lower (807) Methow 
rivers 

CK/ST 2 2 

Salmon Creek (603) & Okanogan River/Omak Creek (604) ST 2 2 
Upper Columbia/Swamp Creek (505) CK/ST 2 1 
Foster Creek (503) & Jordan/Tumwater (504) CK/ST 1 1 
Upper (601) & Lower (602) Okanogan River; Okanogan 
River/Bonaparte Creek (605); Lower Similkameen River (704); & 
Lower Lake Chelan (903) 

ST 1 1 

Unoccupied habitat in Sinlahekin Creek (703) ST Conservation Value “Possibly High” 

Upper Columbia #1702001xxx    

Entiat River (001); Nason/Tumwater (103); & Lower Wenatchee 
River (105) 

CK/ST 2 2 

Lake Entiat (002) CK/ST 2 1 
Columbia River/Lynch Coulee (003); Sand Hollow (004); 
Yakima/Hansen Creek (604), Middle Columbia/Priest Rapids (605), 
& Columbia River/Zintel Canyon (606) 

ST 2 1 

Icicle/Chumstick (104) CK/ST 1 2 
Lower Crab Creek (509) ST 1 2 
Rattlesnake Creek (204) ST 0 1 

Yakima #1703000xxx    

Upper (101) & Middle (102) Yakima rivers; Teanaway (103) & Little 
Naches (201) rivers; Naches River/Rattlesnake Creek (202); & 
Ahtanum (301) & Upper Toppenish (303) & Satus (305) creeks 

ST 2 2 

Umtanum/Wenas (104); Naches River/Tieton River (203); Upper 
Lower Yakima River (302); & Lower Toppenish Creek (304) 

ST 1 2 

Yakima River/Spring Creek (306) ST 1 1 

Lower Snake River #1706010xxx 
Snake River/Granite (101), Getta (102), & Divide (104) creeks; Upper 
(201) & Lower (205) Imnaha River; Snake River/Rogersburg (301); 
Minam (505) & Wenaha (603) rivers 

ST 3 3 

Grande Ronde River/Rondowa (601) ST 3 2 
Big (203) & Little (204) Sheep creeks; Asotin River (302); Catherine ST 2 3 
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Current PCE Condition Potential PCE Condition 
3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Creek (405); Lostine River (502); Bear Creek (504); & Upper (706) & 
Lower (707) Tucannon River 
Middle Imnaha River (202); Snake River/Captain John Creek (303); 
Upper Grande Ronde River (401); Meadow (402); Beaver (403); 
Indian (409), Lookingglass (410) & Cabin (411) creeks; Lower 
Wallowa River (506); Mud (602), Chesnimnus (604) & Upper Joseph 
(605) creeks 

ST 2 2 

Ladd Creek (406); Phillips/Willow Creek (408); Upper (501) & 
Middle (503) Wallowa rivers; & Lower Grande Ronde 
River/Menatche Creek (607) 

ST 1 3 

Five Points (404); Lower Joseph (606) & Deadman (703) creeks ST 1 2 
Tucannon/Alpowa Creek (701) ST 1 1 
Mill Creek (407) ST 0 3 
Pataha Creek (705) ST 0 2 
Snake River/Steptoe Canyon (702) & Penawawa Creek (708) ST 0 1 
Flat Creek (704) & Lower Palouse River (808) ST 0 0 

Upper Salmon and Pahsimeroi #1706020xxx 
Germania (111) & Warm Springs (114) creeks; Lower Pahsimeroi 
River (201); Alturas Lake (120), Redfish Lake (121), Upper Valley 
(123) & West Fork Yankee (126) creeks 

ST 3 3 

Basin Creek (124) ST 3 2 
Salmon River/Challis (101); East Fork Salmon River/McDonald 
Creek (105); Herd Creek (108); Upper East Fork Salmon River (110); 
Salmon River/Big Casino (115), Fisher (117) & Fourth of July (118) 
creeks; Upper Salmon River (119); Valley Creek/Iron Creek (122); & 
Morgan Creek (132) 

ST 2 3 

Salmon River/Bayhorse Creek (104); Salmon River/Slate Creek (113); 
Upper Yankee Fork (127) & Squaw Creek (128); Pahsimeroi 
River/Falls Creek (202) 

ST 2 2 

Yankee Fork/Jordan Creek (125) ST 1 3 
Salmon River/Kinnikinnick Creek (112); Garden Creek (129); Challis 
Creek/Mill Creek (130); & Patterson Creek (203) 

ST 1 2 

Road Creek (107) ST 1 1 
Unoccupied habitat in Hawley (410), Eighteenmile (411) & Big 
Timber (413) creeks 

Conservation Value for ST “Possibly High” 

Middle Salmon, Panther and Lemhi #1706020xxx 
Salmon River/Colson (301), Pine (303) & Moose (305) creeks; Indian 
(304) & Carmen (308) creeks, North Fork Salmon River (306); & 
Texas Creek (412) 

ST 3 3 

Deep Creek (318) ST 3 2 
Salmon River/Cow Creek (312) & Hat (313), Iron (314), Upper 
Panther (315), Moyer (316) & Woodtick (317) creeks; Lemhi 
River/Whimpey Creek (402); Hayden (414), Big Eight Mile (408), & 
Canyon (408) creeks 

ST 2 3 
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Current PCE Condition Potential PCE Condition 
3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Salmon River/Tower (307) & Twelvemile (311) creeks; Lemhi 
River/Kenney Creek (403); Lemhi River/McDevitt (405), Lemhi 
River/Yearian Creek (406); & Peterson Creek (407) 

ST 2 2 

Owl (302) & Napias (319) creeks ST 2 1 
Salmon River/Jesse Creek (309); Panther Creek/Trail Creek (322); & 
Lemhi River/Bohannon Creek (401) 

ST 1 3 

Salmon River/Williams Creek (310) ST 1 2 
Agency Creek (404) ST 1 1 
Panther Creek/Spring Creek (320) & Clear Creek (323) ST 0 3 
Big Deer Creek (321) ST 0 1 

Mid-Salmon-Chamberlain, South Fork, Lower, and Middle Fork Salmon #1706020xxx 
Lower (501), Upper (503) & Little (504) Loon creeks; Warm Springs 
(502); Rapid River (505); Middle Fork Salmon River/Soldier (507) & 
Lower Marble Creek (513); & Sulphur (509), Pistol (510), Indian 
(511) & Upper Marble (512) creeks; Lower Middle Fork Salmon 
River (601); Wilson (602), Upper Camas (604), Rush (610), 
Monumental (611), Beaver (614), Big Ramey (615) & Lower Big 
(617) creeks; Middle Fork Salmon River/Brush (603) & Sheep (609) 
creeks; Big Creek/Little Marble (612); Crooked (616), Sheep (704), 
Bargamin (709), Sabe (711), Horse (714), Cottonwood (716) & Upper 
Chamberlain Creek (718); Salmon River/Hot Springs (712); Salmon 
River/Kitchen Creek (715); Lower Chamberlain/McCalla Creek (717); 
& Slate Creek (911) 

ST 3 3 

Marsh (506); Bear Valley (508) Yellow Jacket (604); West Fork 
Camas (607) & Lower Camas (608) creeks; & Salmon 
River/Disappointment Creek (713) & White Bird Creek (908) 

ST 2 3 

Upper Big Creek (613); Salmon River/Fall (701), California (703), 
Trout (708), Crooked (705) & Warren (719) creeks; Lower South 
Fork Salmon River (801); South Fork Salmon River/Cabin (809), 
Blackmare (810) & Fitsum (812) creeks; Lower Johnson Creek (805); 
& Lower (813), Middle (814) & Upper Secesh (815) rivers; Salmon 
River/China (901), Cottonwood (904), McKenzie (909), John Day 
(912) & Lake (913) creeks; Eagle (902), Deer (903), Skookumchuck 
(910), French (915) & Partridge (916) creeks 

ST 2 2 

Wind River (702), Salmon River/Rabbit (706) & Rattlesnake (710) 
creeks; & Big Mallard Creek (707); Burnt Log (806), Upper Johnson 
(807) & Buckhorn (811) creeks; Salmon River/Deep (905), Hammer 
(907) & Van (914) creeks 

ST 2 1 

Silver Creek (605) ST 1 3 
Lower (803) & Upper (804) East Fork South Fork Salmon River; 
Rock (906) & Rice (917) creeks 

ST 1 2 

Little Salmon #176021xxx 
Rapid River (005) ST 3 3 
Hazard Creek (003 ST 3 2 
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Current PCE Condition Potential PCE Condition 
3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Boulder Creek (004) ST 2 3 
Lower Little Salmon River (001) & Little Salmon River/Hard Creek 
(002) 

ST 2 2 

Selway, Lochsa and Clearwater #1706030xxx 
Selway River/Pettibone (101) & Gardner (103) creeks; Bear (102), 
White Cap (104), Indian (105), Burnt Knob (107), Running (108) & 
Goat (109) creeks; & Upper Selway River (106); Gedney (202), 
Upper Three Links (204), Rhoda (205), North Fork Moose (207), 
Upper East Fork Moose (209) & Martin (210) creeks; Upper (211), 
Middle (212) & Lower Meadow (213) creeks; Selway River/Three 
Links Creek (203); & East Fork Moose Creek/Trout Creek (208); Fish 
(302), Storm (309), Warm Springs (311), Fish Lake (312), Boulder 
(313) & Old Man (314) creeks; Lochsa River/Stanley (303) & Squaw 
(304) creeks; Lower Crooked (305), Upper Crooked (306) & Brushy 
(307) forks; Lower (308), Upper (310) White Sands, Ten Mile (509) 
& John’s (510) creeks 

ST 3 3 

Selway River/Goddard Creek (201); O’Hara Creek (214) Newsome 
(505) creeks; American (506), Red (507) & Crooked (508) rivers 

ST 2 3 

Lower Lochsa River (301); Middle Fork Clearwater River/Maggie 
Creek (401); South Fork Clearwater River/Meadow (502) & Leggett 
creeks; Mill (511), Big Bear (604), Upper Big Bear (605), Musselshell 
(617), Eldorado (619) & Mission (629) creeks, Potlatch River/Pine 
Creek (606); & Upper Potlatch River (607); Lower (615), Middle 
(616) & Upper (618) Lolo creeks 

ST 2 2 

South Fork Clearwater River/Peasley Creek (502) ST 2 1 
Upper Orofino Creek (613) ST 2 0 
Clear Creek (402) ST 1 3 
Three Mile (512), Cottonwood (513), Big Canyon (610), Little 
Canyon (611) & Jim Ford (614) creeks; Potlatch River/Middle 
Potlatch Creek (603); Clearwater River/Bedrock (608), Jack’s (609) 
Lower Lawyer (623), Middle Lawyer (624), Cottonwood (627) & 
Upper Lapwai (628) creeks; & Upper (630) & Lower (631) 
Sweetwater creeks 

ST 1 2 

Lower Clearwater River (601) & Clearwater River/Lower Potlatch 
River (602), Fivemile Creek (620), Sixmile Creek (621) and Tom 
Taha (622) creeks 

ST 1 1 

Mid-Columbia #1707010xxx 
Wood Gulch (112); Rock Creek (113); Upper Walla Walla (201), 
Upper Touchet (203), & Upper Umatilla (301) rivers; Meacham (302) 
& Birch (306) creeks; Upper (601) & Middle (602) Klickitat River 

ST 2 2 

Glade (105) & Mill (202) creeks; Lower Klickitat River (604); Mosier 
Creek (505); White Salmon River (509); Middle Columbia/Grays 
Creek (512) 

ST 2 1 

Little White Salmon River (510) ST 2 0 
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Current PCE Condition Potential PCE Condition 
3 = good to excellent 
2 = fair to good 
1 = fair to poor 
0 = poor 

3 = highly functioning, at historical potential 
2 = high potential for improvement 
1 = some potential for improvement 
0 = little or no potential for improvement 
 

Watershed Name and HUC5 Code(s) 
Listed 
Species 

Current 
Quality 

Restoration 
Potential 

Middle Touchet River (204); McKay Creek (305); Little Klickitat 
River (603); Fifteenmile (502) & Fivemile (503) creeks 

ST 1 2 

Alder (110) & Pine (111) creeks; Lower Touchet River (207), 
Cottonwood (208), Pine (209) & Dry (210) creeks; Lower Walla 
Walla River (211); Umatilla River/Mission Creek (303) Wildhorse 
Creek (304); Umatilla River/Alkali Canyon (307); Lower Butter 
Creek (310); Upper Middle Columbia/Hood (501); Middle 
Columbia/Mill Creek (504) 

ST 1 1 

Stage Gulch (308) & Lower Umatilla River (313) ST 0 1 

John Day #170702xxx 
Middle (103) & Lower (105) South Fork John Day rivers; Murderers 
(104) & Canyon (107) creeks; Upper John Day (106) & Upper North 
Fork John Day (201) rivers; & Desolation Creek (204) 

ST 2 2 

North Fork John Day/Big Creek (203); Cottonwood Creek (209) & 
Lower NF John Day River (210) 

ST 2 1 

Strawberry (108), Beech (109), Laycock (110), Fields (111), 
Mountain (113) & Rock (114) creeks; Upper Middle John Day River 
(112); Granite (202) & Wall (208) creeks; Upper (205) & Lower (206) 
Camas creeks; North Fork John Day/Potamus Creek (207); Upper 
Middle Fork John Day River (301) & Camp (302), Big (303) & Long 
(304) creeks; Bridge (403) & Upper Rock (411) creeks; & Pine 
Hollow (407) 

ST 1 2 

John Day/Johnson Creek (115); Lower Middle Fork John Day River 
(305); Lower John Day River/Kahler Creek (401), Service (402) & 
Muddy (404) creeks; Lower John Day River/Clarno (405); Butte 
(406), Thirtymile (408) & Lower Rock (412) creeks; Lower John Day 
River/Ferry (409) & Scott (410) canyons; & Lower John Day 
River/McDonald Ferry (414) 

ST 1 1 

Deschutes #1707030xxx 
Lower Deschutes River (612) ST 3 3 
Middle Deschutes River (607) ST 3 2 
Upper Deschutes River (603) ST 2 1 
Mill Creek (605) & Warm Springs River (606) ST 2 1 
Bakeoven (608) & Buck Hollow (611) creeks; Upper (701) & Lower 
(705) Trout Creek 

ST 
1 2 

Beaver (605) & Antelope (702) creeks ST 1 1 
White River (610) & Mud Springs Creek (704) ST 1 0 
Unoccupied habitat in Deschutes River/McKenzie Canyon (107) & 
Haystack (311); Squaw Creek (108); Lower Metolius River (110), 
Headwaters Deschutes River (601) 

ST Conservation Value “Possibly High” 
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2.3 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).  
 
The climate change effects on the environmental baseline are described in Section 2.2 above. 
 
Over the past several years, NMFS has engaged in various Section 7 consultations on Federal 
projects impacting these populations and their habitats in the action area, and those impacts have 
been taken into account in this opinion. These consultations include consultations on dredging, 
pier maintenance and repair, and restoration throughout the action area, recently including the 
Lower Willamette River Ecosystem Restoration Projects (WCR-2014-633), the Gunderson Pile 
Replacement (WCR-2014-592), the Vigor Shipyard Dredging (NWR-2013-10001), the Alder 
Creek Mill Restoration Project (NWR-2012-9429), and the Port of Portland’s Terminal-Wide 
Maintenance Dredging (NWR-2012-3169). These projects had a temporary negative effect on 
local baseline conditions, but no significant long-term adverse effects. 
 
Willamette River Action Area Baseline 
Habitat conditions within the Lower Willamette River are highly degraded. The streambanks 
have been channelized, off-channel areas removed, tributaries put into pipes, and the river 
disconnected from its floodplain as the lower valley was urbanized. Silt loading to the lower 
Willamette River has increased over historical levels due to logging, agriculture, road building, 
and urban and suburban development within the watershed. Limited opportunity exists for large 
wood recruitment to the lower Willamette River due to the paucity of mature trees along the 
shoreline, and the lack of relief along the shoreline to catch and hold the material. The lower 
Willamette River has been deepened and narrowed through channelization, diking and filling, 
and much of the shallow-water habitat (important for rearing juvenile salmonids) has been 
converted to deep water habitat; 79% of the shallow water through the lower river has been lost 
through historic channel deepening (Northwest Power and Conservation Council 2004). Most 
recently, the Federal Navigation Channel at Post Office Bar was dredged in October 2011. In 
addition, much of the historical off-channel habitat (also important habitat for juvenile 
salmonids) has been lost due to diking and filling of connected channels and wetlands. Gravel 
continues to be extracted from the river and floodplain and much of the sediment trying to move 
downstream in the Willamette River is blocked by dams. All of these river changes contribute to 
the factors limiting recovery of ESA-listed salmonids using the action area.  
 
The Lower Willamette River through the City of Portland is highly developed for industrial, 
commercial and residential purposes. Much of the river is fringed by seawalls or riprapped 
embankments. Water quality in the action area reach of the Willamette River reflects its urban 
location and disturbance history. The Lower Willamette River is currently listed on the Oregon 
Department of Environmental Quality (DEQ) Clean Water Act 303(d) List of Water Quality 
Limited Water Bodies. DEQ listed water quality problems identified in the action area include 
toxics, biological criteria (fish skeletal deformities), bacteria (fecal coliform) and temperature. 
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Cleanup of contaminated sediments in the Lower Willamette River is presently being addressed 
under the Federal Superfund process.  
 
Juvenile and adult Chinook salmon, coho salmon, and steelhead use this area as a migratory 
corridor and as rearing habitat for juveniles (Friesen 2005). Eulachon and green sturgeon do not 
use the Willamette River. Friesen (2005) showed that juvenile salmon and steelhead are present 
in the Lower Willamette River nearly year-round. Of the more than 5,000 juvenile salmonids 
collected during the study, over 87% were Chinook salmon, 9% were coho salmon, and 3% were 
steelhead. Friesen concluded that the Chinook salmon juveniles were largely spring-run stocks 
that rear in fresh water for a year or more before migrating to the ocean. Chinook salmon 
juveniles caught exhibited a bimodal distribution in length, indicating the presence of both 
subyearlings and yearlings. Although at lower abundance, coho salmon juveniles also exhibited 
this bimodal distribution of yearlings and subyearlings. The abundance of all juvenile salmon 
and steelhead increased beginning in November, peaked in April, and declined to near zero by 
July. Some of the larger juveniles may spend extended periods of time in off-channel habitat. 
Mean migration rates of juvenile salmon and steelhead ranged from 1.68 miles/day for steelhead 
to 5.34 miles/day for sub-yearling Chinook salmon. Residence time in the Lower Willamette 
River ranged from 4.9 days for Chinook to 15.8 days for steelhead. Catch rates of juvenile 
salmon were significantly higher at sites composed of natural habitat (e.g., beaches and alcoves).  
 
Steelhead are not known to spawn in the mainstem of the Willamette River in the vicinity of the 
action area. Chinook salmon may spawn in the action area in the lower end of the Clackamas 
River or in the Willamette River just below Willamette Falls, where suitable gravel-type 
substrate for spawning may occur, and in Johnson Creek. Recent observations of coho salmon 
juveniles in Miller Creek (tributary at RM 3 on the Willamette River) and in Johnson Creek by 
City of Portland biologists suggest that coho spawning may occur in small tributaries in the 
Lower Willamette River.  
 
Adult Chinook salmon and steelhead have been documented holding in the lower Willamette 
River for a period of time before moving upriver. Adults migrate upstream to spawn during early 
spring (spring Chinook salmon), early fall (coho salmon), and late fall through winter 
(steelhead), and spawn in early to mid-fall (Chinook and coho salmon) and spring (steelhead). 
Adult steelhead have been documented entering the mouth of the Clackamas River with a 
darkened coloration, indicating that they have been in freshwater for some time.  
 
The key finding in Friesen (2005) is that the Lower Willamette River is no longer appropriately 
considered simply a migration corridor. The presence of naturally-spawned Chinook salmon 
from November through July, as well as significant evidence of fish growth, contradicts a 
longstanding assumption that spring Chinook salmon primarily reared in their natal streams over 
the winter and migrated out of the Willamette River during the spring. In this study, juvenile 
Chinook salmon were present in the Lower Willamette River in every month sampled from May, 
2000 through July, 2003. Juvenile salmon were captured more frequently during winter and 
spring than during other seasons. Coho salmon and steelhead were generally present only during 
winter and spring. Therefore, juvenile Chinook salmon will be present in the river during the 
proposed action, and there will likely be a few LCR coho salmon and steelhead juveniles present 
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as well. Critical habitat in the action area provides a critical migration corridor and important 
rearing habitat. This habitat has high conservation value. 
 
Columbia River Action Area Baseline 
The current state of the Lower Columbia River action area baseline has been adversely affected 
by a large number of human activities including urbanization, roads, diking, fishing pressure, 
flood control, irrigation dams, pollution, municipal and industrial water use, introduced species, 
and hatchery production (NRC 1995). In addition, salmon populations have been strongly 
affected by ocean and climate conditions. The quality and quantity of habitat in many Columbia 
River basin watersheds has declined dramatically in the last 150 years, including loss of 
connectivity with floodplains and feeding and resting habitat for juvenile salmonids in the form 
of low-velocity marshland and tidal channel habitats (Bottom et al. 2005). Water quality 
throughout the action area is degraded. Urban, industrial, and agriculture practices across the 
basin contribute multiple pollutants at levels harmful to aquatic life with high seasonal 
temperature and introduction of toxic chemicals.  
 
All ESA-listed Columbia basin salmon, steelhead, green sturgeon, and eulachon rear or migrate 
through this action area. Adult salmonids will move upstream and through the action area within 
hours. Juvenile salmonids, depending on the species and age of the fish, may spend hours to days 
within the action area. Juvenile salmonid foraging primarily occurs in waters less than -20 feet 
deep (Bottom 2005) with deeper waters and greater flows providing a migration corridor. Adult 
eulachon will use the action area for migrating, holding, and spawning. Juvenile eulachon tend to 
move with the current downstream while foraging and will pass through the action area. The 
habitat degradation described above generally reduces survival as fish pass through the action 
area. The reduction in survival has depressive effect on population abundance and productivity.   
 
Within the action area, the Columbia River Channel has been altered by dredging and regular 
maintenance of the Federally-authorized navigation channel as well as ongoing sand mining 
operations. Shipping has been occurring in both the Columbia and Willamette Rivers for well 
over a century, and the depth and configuration of the navigation channel is the main restriction 
to the size and number of shipping vessels that use the action area for transit and 
loading/unloading. The Columbia River main channel in the action area ranges from 
approximately 2,000 feet to 2,500 feet wide. The navigation channel extends the full length of 
the action area with a width ranging from 700 feet to 300 feet or less than 30% of width of the 
natural channel. The bed material is primarily sand and is relatively clean of organic matter and 
chemical pollutants. The Corps maintenance dredging of the navigation channel occurs 
infrequently using a large hopper dredge whereas sand mining operations use a smaller dredge 
that tends to operate sporadically, year-round. Collectively, these activities maintain a deeper 
than natural channel.  
 
Dredged materials are disposed of in the ocean or in the flow beside the shipping channel, along 
shorelines, or on upland sites. By concentrating flow in one deeper main channel, the 
development of the navigation channel has reduced flow to side channels and peripheral bays. 
Saltwater intrusion patterns have been reduced, and habitat types have been altered. Disposal of 
dredge materials has created barren land or islands that have indirectly increased avian predation 
on salmonids. 
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In addition to the main river channel, secondary channels, sloughs, and floodplain wetlands 
occur adjacent to the action area. These habitat areas provide rearing space for ESA-listed fish. 
These areas have been degraded by shore based development and construction and maintenance 
of marinas. Floodplain and off channel sloughs have been cut off by dikes and flood control 
levees, limiting potential refuge areas and forage sites for juvenile salmonids. Despite its 
degraded condition, the Columbia River is a key migration corridor and critical habitat in the 
action area has high conservation value.  
 
2.4 Effects of the Action  
 
Under the ESA, “effects of the action” means the direct and indirect effects of an action on the 
species or critical habitat, together with the effects of other activities that are interrelated or 
interdependent with that action, that will be added to the environmental baseline (50 CFR 
402.02). Indirect effects are those that are caused by the proposed action and are later in time, but 
still are reasonably certain to occur. 
 
The effect of the proposed action will be to guide the selection and implementation of restoration 
projects in and around Portland Harbor. Projects likely to be implemented under the draft 
restoration plan include those that: 

 Improve, restore, enhance or create off-channel habitat 
 Improve, restore or enhance floodplain connectivity 
 Remove shoreline armoring and restore more natural shoreline conditions 
 Restore, enhance, or improve upland habitats and their connectivity to other wildlife 

habitats 
 Protect or secure high-quality or restorable habitats under threat of development 
 Develop or improve public access to the river for recreation and passive uses such as 

wildlife viewing and fishing from the banks 
 Minimize conflict between ecological restoration and human use 

 
Impacts to ESA-listed species and their critical habitats resulting from construction of the 
ecological restoration project types listed above will likely include those related to in-water 
work, work area isolation, and fish salvage. These impacts will be limited and short-term, and 
will be minimized through the application of best management practices. Effects on species or 
PCEs of critical habitat are likely to include a decrease in water quality from suspended sediment 
caused by in-water construction, injury or death from fish salvage and work area isolation, loss 
of forage and cover from the removal of shoreline vegetation, and disturbance from noise and 
machinery access to the river during construction. These effects, as well as specific design 
criteria intended to minimize adverse impacts that the NOAA Restoration Center plans to require 
as part of the proposed action and individual restoration projects, are fully described in the 
Programmatic Opinion for Joint Ecosystem Conservation by the Services (PROJECTS) (NOAA 
Fisheries 2013). Relevant project types described in this opinion and likely to be carried out 
under the proposed action include: 

 Fish Passage Restoration (Stream Simulation Culvert and Bridge Projects; Headcut and 
Grade Stabilization; Fish Ladders; Irrigation Diversion Replacement/Relocation and 
Screen Installation/Replacement) 
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 Large Wood, Boulder, and Gravel Placement; Engineered Logjams; Constructed Riffles, 
Porous Boulder Weirs and Vanes; Gravel Augmentation; Tree Removal for Large Wood 
Projects 

 Dam and Legacy Structure Removal 
 Channel Reconstruction/Relocation 
 Off- and Side-Channel Habitat Restoration 
 Streambank Restoration 
 Set-Back or Removal of Existing Berms, Dikes, and Levees 
 Reduction/Relocation of Recreation Impacts 
 Piling and other Structure Removal 
 Wetland Restoration 
 Tide/Flood Gate Removal, Replacement, or Retrofit 

 
The individual restoration projects implemented under the guidance of the proposed action will 
each undergo their own ESA consultation process, where the effects of that particular project on 
ESA-listed species and critical habitat will be fully analyzed.  
 
In addition to ecological restoration, it is also possible that there will be projects that are 
implemented to compensate for recreational losses that have occurred as a result of 
contamination. The NOAA Restoration Center and the Trustee Council will focus on improving 
access for local communities to the banks of the Willamette River where it is limited, specifically 
within Portland Harbor. Recreational restoration projects will be designed to provide a quality 
fishing opportunity along natural shorelines with features desired by anglers and to provide safe 
access to users, with particular consideration for disabled persons and families. This could result 
in a marginal increase in salmonid mortality due to increased fishing, but any increase in 
mortality resulting from recreational restoration projects at the scale proposed would likely be 
extremely small. Projects will also be designed to limit the impacts of human use on sensitive 
ecological restoration areas. Finally, applicants will incorporate educational components in 
recreational restoration projects. Educational opportunities may include information about 
fishing opportunities, etiquette, the importance of habitat, fishing requirements and laws, and 
instructions for novice anglers. 
 
The NOAA Restoration Center and the Trustee Council do not intend to focus on recreational 
restoration that involves structural components such as fishing and boat docks because of their 
detrimental effects on habitat for the species being targeted by ecological restoration. They 
would consider exceptions to this policy for specific situations, for example, construction of 
structures necessary to provide handicapped access, improvements in the safety of existing 
structures, or construction or modification of structures for pollution source control. In such 
cases, the structural components would be designed to limit their ecological impacts. 
 
Impacts to ESA-listed species and their critical habitats resulting from construction of 
recreational restoration projects may include those related to in-water work, work area isolation, 
and fish salvage as discussed above. These impacts will be limited and short-term in duration, 
and will be minimized through the application of best management practices. In addition to 
construction related impacts, any project that will result in a new or rehabilitated structure may 
have long-term impacts on ESA-listed species and the PCEs of their critical habitat from shading 
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(such as an increase in predation), and a possible increase in use by humans and boats (physical 
disturbance of habitat, noise, wakes, pollution). These effects, as well as specific design criteria 
intended to minimize adverse impacts that the NOAA Restoration Center plans to require as part 
of the proposed action and individual restoration projects, are fully described in the Standard 
Local Operating Procedures for Endangered Species (SLOPES) IV In-water Over-water 
Structures biological opinion (NOAA Fisheries 2012). Recreational projects will fall into one of 
the following three categories: 

 Educational opportunities such as signage, which will have no effect on the listed species 
or critical habitat in this opinion 

 Consolidation or relocation of shoreline access points, which will have the same effects 
as those described in PROJECTS under “Reduction/Relocation of Recreation Impacts” 
(NOAA Fisheries 2013) 

 Rehabilitation or rebuilding of an unsafe or inaccessible structure such as a boat ramp or 
dock, which will have the same effects as those described in Standard Local Operating 
Procedures for Endangered Species [SLOPES] IV In-water Over-water Structures 
(NOAA Fisheries 2012) 

 
The scale of restoration activity that will be implemented under the proposed restoration plan 
will depend on the funds, property, and services made available through future anticipated 
resolution of natural resource damage claims. Therefore, it is not possible at this time to identify 
the number, size, or exact location of specific projects that may be implemented under the plan.  
In this opinion, we assume that all restoration construction activities will adhere to all relevant 
best management practices to avoid or minimize adverse impacts to all ESA-listed species and 
critical habitat, including, but not limited to, adherence to in-water work windows, careful 
consideration of how to deal with any contamination at the site, and confining the impacts to the 
smallest area necessary to achieve restoration goals. Discrete restoration projects to be 
implemented under the plan will undergo ESA consultation at the appropriate level; project-
specific ESA consultation is not requested at this time.  
 
In the long term, projects implemented under the guidance of the restoration plan will cause a 
beneficial effect for listed species and critical habitat considered in this opinion by increasing the 
amount and quality of important habitat types in the Lower Willamette and Columbia Rivers that 
are highly limited and severely degraded at present. Due to projects implemented under the 
guidance of the restoration plan, PCEs of critical habitat in the action area related to floodplain 
connectivity, water quality, forage, natural cover, and freedom from artificial obstruction will 
improve. Implementation of a specific ecological restoration project under the plan is likely to 
have limited, short-term adverse impacts associated with in-water work (decrease in water 
quality, forage, natural cover) and fish salvage. These impacts have been fully described and 
analyzed in the PROJECTS Biological Opinion (NOAA Fisheries 2013), a programmatic 
biological opinion that covers the types of ecological restoration projects proposed to be 
implemented under the Draft Natural Resources Restoration Plan for the Portland Harbor 
Superfund Site. We are incorporating the descriptions and analyses of restoration projects from 
the PROJECTS Biological Opinion here by reference. In addition to short-term impacts related 
to construction, recreational restoration projects that result in a new structure will have long-term 
impacts on listed species and their critical habitats. These long-long term impacts will be 
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mitigated as much as possible by following the design criteria described in SLOPES IV In-water 
Over-water Structures (NOAA Fisheries 2012).  
 

Summary of Effects on Listed Species. Some fish will likely be present during 
construction of restoration projects and incur short-term stress due to interaction with equipment 
or boats, increased energetic costs, and reduced water quality and foraging ability. This stress is 
likely to reduce long-term fitness and survival for some of these fish. A few other fish may die 
due to fish salvage, increased predation, or the culmination of joint causes, such as the stresses 
cause by the proposed action combined with a previous wound inflicted by the environmental 
baseline or genetic weakness.  
 
Considering the low abundance and short residence time of juvenile ESA-listed salmonids, green 
sturgeon, and eulachon in the action area during the in-water work window, any adverse effects 
on the survival of ESA-listed species resulting from project construction in the action area are 
likely to be too small to significantly affect population abundance, productivity, distribution or 
diversity. 
 
The long-term beneficial effects of the proposed action on listed species, primarily improved 
habitat conditions in action area, are likely to far outweigh any of the short-term adverse effects. 
Overtime, as projects are implemented under this restoration plan, the condition of rearing and 
migration habitat in the action area will improve. This is likely to translate into small 
improvements in population abundance and productivity for the affected populations.   
 
 Summary of Effects on Critical Habitat. Short-term adverse effects on critical habitat 
of projects implemented under the proposed plan include a decrease in water quality from 
suspended sediment caused by in-water construction, loss of forage and cover from the removal 
of shoreline vegetation, and disturbance from noise and machinery access to the river during 
construction. None of the adverse effects of individual restoration projects are likely to reduce 
the quality and function of the PCEs within the action area over the long term. Indeed, the 
quality and function of the PCEs will increase over time as projects are implemented under the 
proposed plan. The critical habitat in the action area will retain or increase its ability to provide 
rearing sites and freshwater migration corridors, as well as eulachon spawning sites, for the 
species considered in this opinion. 
 
2.5 Cumulative Effects 
 
“Cumulative effects” are those effects of future state or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action area of the Federal action subject 
to consultation (50 CFR 402.02). Future Federal actions that are unrelated to the proposed action 
are not considered in this section because they require separate consultation pursuant to section 7 
of the ESA.  
 
For this action, state or private activities in the vicinity of the action area are expected to cause 
cumulative effects in the action area. Additionally, future state and private activities in upstream 
areas are expected to cause habitat and water quality changes that are expressed as cumulative 
effects in the action area. Our analysis considers: (1) How future activities in the Willamette and 
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Columbia basins are likely to influence habitat conditions in the action area, and (2) cumulative 
effects caused by specific future activities in the vicinity of the project location.  
 
The action area has a high population density because it is in the Portland metropolitan area. The 
past effect of that population is expressed as changes to physical habitat and loadings of 
pollutants contributed to the Willamette and Columbia Rivers. These changes were caused by 
residential, commercial, industrial, agricultural, and other land uses for economic development, 
and are described in the Environmental Baseline (Section 2.3). The collective effects of these 
activities tend to be expressed most strongly in lower river systems where the impacts of 
numerous upstream land management actions aggregate to influence natural habitat processes 
and water quality.  
 
While widespread degradation of aquatic habitat associated with intense natural resource 
extraction is no longer common, ongoing and future land management actions are likely to 
continue to have a depressive effect on aquatic habitat quality in the Willamette and Columbia 
basins. As a result, recovery of aquatic habitat is likely to be slow in most areas and cumulative 
effects at the basin-wide scale are likely to have a neutral to negative impact on population 
abundance trends and the quality of critical habitat PCEs. 
 
The human population in the Portland area is likely to continue to grow in the foreseeable future 
(Portland State University 2012). No specific projection of future pollutant loadings in the 
Willamette and Columbia Rivers as a result of that population increase is available, but a larger 
population is likely to have a commensurate level of demand for residential, commercial, 
industrial, and other land uses that produce contaminants that enter rivers. Thus, it is likely that 
trends in habitat and water quality in the area of the proposed action will continue, but with 
changes as described below.  
 
To counteract past trends in pollution of the lower Willamette River, State, tribal, local or private 
parties, including groups such as the Portland Harbor responsible parties, together with non-
Federal members of the Portland Harbor Natural Resource Trustee Council acting in their own 
capacity, are reasonably certain to continue taking aggressive actions to reduce toxic pollution 
and runoff to the Willamette River from all sources (U.S. EPA 2011). Those actions include 
public education, increased toxic reduction and clean-up actions, monitoring to better identify 
and control sources, research into ecosystem effects of toxic pollutants, and development of a 
regional data management system. Upland remediation activities are often unlikely to have a 
Federal nexus and thus will not be the subject of a section 7 consultation. These future actions 
will likely lead to a significant reduction in the volume of some pollutants delivered to the lower 
Willamette River, although data are still insufficient to identify a trend in the concentration of 
most of those contaminants in the water itself (Johnson et al. 2005; U.S. EPA 2009; U.S. EPA 
2011). We did not find any other specific information about non-Federal actions reasonably 
certain to cause cumulative effects in the action area. 
 
2.6 Integration and Synthesis 
 
The Integration and Synthesis section is the final step in our assessment of the risk posed to 
species and critical habitat as a result of implementing the proposed action. In this section, we 
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add the effects of the action (Section 2.4) to the environmental baseline (Section 2.3) and the 
cumulative effects (Section 2.5), taking into account the status of the species and critical habitat 
(Section 2.2), to formulate the agency’s biological opinion as to whether the proposed action is 
likely to: (1) reduce appreciably the likelihood of both the survival and recovery of a listed 
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.  
 
Adult and juvenile salmon, steelhead, and eulachon must migrate through either the Willamette 
River or Columbia River (or both) portion of the action area as they go between their respective 
spawning habitats and the ocean. Green sturgeon forage in the Columbia River portion of the 
action area. Therefore, individuals from all the populations of the species considered in this 
opinion could potentially be affected by the proposed action. Over the past several years, NMFS 
has engaged in various Section 7 consultations on Federal projects impacting these populations 
and their habitats, and those impacts have been taken into account in this opinion. 
 
The environmental baseline is such that individual ESA-listed species in the action area are 
exposed to reduced water and sediment quality, lack of suitable riparian and aquatic habitat and 
restricted movement due to developed urban areas and land use practices. These stressors, as 
well as those from climate change, already exist and are in addition to any adverse effects 
produced by the proposed action. Major factors limiting recovery of the ESA-listed species 
considered in this opinion include degraded estuarine and nearshore habitat, degraded floodplain 
connectivity and function, channel structure and complexity, riparian areas and large wood 
recruitment, stream substrate, streamflow, fish passage, water quality, harvest and hatchery 
impacts, predation/competition, and disease. 
 
Future restoration projects implemented under the guidance of the proposed action are likely to 
result in short-term effects on the ESA-listed species covered by this opinion due to temporary 
reductions in water quality from increases in suspended sediment during in-water construction. 
In addition, temporary disturbance and removal of vegetation on banks and adjacent uplands will 
cause a temporary reduction in shade and forage for ESA-listed species. Increases in noise and 
access to the rivers, and other similar effects associated with site preparation and implementation 
of restoration construction will also likely disturb ESA-listed species in the action area. A few 
fish may be injured or killed due to fish salvage and work area isolation necessary to construct 
the restoration projects. These effects will be fully analyzed and minimized in future ESA 
consultations on the individual restoration projects implemented under the guidance of the 
proposed action. Because these effects are relatively brief or minor in scale, population level 
abundance and productivity will not be adversely affected. In fact, since the proposed action will 
guide future implementation of restoration projects, the abundance and productivity of 
populations may marginally improve due to the fact that all long-term effects will be beneficial, 
assuming that recreational restoration actions do not result in an increase in the number or size of 
over-water structures. The cumulative effects described above should have a neutral to slightly 
negative effect on ESA-listed populations. 
 
The few adults and juveniles that are likely to be injured or killed due to construction of future 
restoration projects implemented under the guidance of the proposed action are too few to cause 
a measurable effect on the long-term abundance or productivity of any affected population or to 
appreciably reduce the likelihood of survival and recovery of any listed species. Indeed, the 
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implementation of restoration projects should improve the likelihood of survival and recovery of 
listed species over the long term. Therefore, the proposed action will not reduce the productivity 
or survival of the affected populations of LCR Chinook salmon, UCR spring-run Chinook 
salmon, UWR Chinook salmon, SR spring/summer run Chinook salmon, SR fall-run Chinook 
salmon, CR chum salmon, LCR coho salmon, SR sockeye salmon, LCR steelhead, UWR 
steelhead, MCR steelhead, UCR steelhead, SRB steelhead, green sturgeon, or eulachon even 
when combined with a degraded environmental baseline and additional pressure from cumulative 
effects and climate change. 
 
The value of critical habitat for these species in the Lower Willamette and Columbia Rivers is 
limited by poor water quality, altered hydrology, lack of floodplain connectivity and shallow-
water habitat, and lack of complex habitat to provide forage and cover. The action area is in an 
urban area where the habitat has been degraded due to past land use practices including 
stormwater runoff and industrial and urban development. Despite this, the critical habitat in the 
action area has a high conservation value for the ESA-listed species covered in this opinion, 
except for green sturgeon whose critical habitat does not extend into the action area, due to its 
critical role as a migration corridor. The services provided to ESA-listed species by this 
mainstem migration corridor habitat cannot be replaced by improving tributary spawning 
habitats. 
 
The same effects of the proposed action that will have an effect on ESA-listed salmon, steelhead 
and eulachon will also have an effect on critical habitat PCEs for these species’ critical habitat. 
Future restoration projects implemented under the guidance of the proposed action are likely to 
result in short-term reduction in the quality and function of critical habitat PCEs in the action 
area due to temporary decreases in water quality from suspended sediment during in-water 
construction, temporary decreases in natural cover and forage from disturbance and removal of 
natural cover on banks and adjacent uplands, increases in noise and access to the rivers, and 
similar effects associated with site preparation and implementation of restoration construction. 
We will conduct ESA consultations on each of these future restoration projects, which will 
ensure that any adverse construction effects on critical habitat are minimized to the extent 
feasible. 
 
The effects of this action will not lower the quality and function of the necessary habitat 
attributes in the action area over the long term. At the watershed scale, the proposed action will 
not increase the extent of degraded habitat within the basin, add to the degradation of water 
quality, or further decrease limited rearing (or spawning, in the case of eulachon) areas or limit 
access to rearing habitat. Even when cumulative effects and climate change are included, the 
proposed action will not negatively influence the function or conservation role of critical habitat 
at the watershed scale. Critical habitat for LCR Chinook salmon, UCR spring-run Chinook 
salmon, UWR Chinook salmon, SR spring/summer run Chinook salmon, SR fall-run Chinook 
salmon, CR chum salmon, LCR coho salmon (proposed), SR sockeye salmon, LCR steelhead, 
UWR steelhead, MCR steelhead, UCR steelhead, SRB steelhead, and eulachon will remain 
functional, or retain the current ability for the PCEs to become functionally established, to serve 
the intended conservation role for the species, in this case, to provide freshwater rearing sites and 
migration corridors and potential spawning sites for eulachon.  
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For all the reasons described in the preceding paragraphs of this section, the proposed action will 
not appreciably reduce the likelihood of both survival and recovery of the species in the wild by 
reducing its numbers, reproduction or distribution nor will the proposed action reduce the value 
of designated or proposed critical habitat for the conservation of the species. 
 
2.7 Conclusion 
 
After reviewing and analyzing the current status of the listed species and critical habitat, the 
environmental baseline within the action area, the effects of the proposed action, any effects of 
interrelated and interdependent activities, and cumulative effects, it is NMFS’ biological opinion 
that the proposed action is not likely to jeopardize the continued existence of LCR Chinook 
salmon, UCR spring-run Chinook salmon, UWR Chinook salmon, SR spring/summer run 
Chinook salmon, SR fall-run Chinook salmon, Columbia River chum salmon, LCR coho salmon, 
SR sockeye salmon, LCR steelhead, UWR steelhead, MCR steelhead, UCR steelhead, SRB 
steelhead, Southern green sturgeon, or eulachon, or destroy or adversely modify their designated 
or proposed (for LCR coho salmon) critical habitat. 
You may ask NMFS to adopt the conference opinion as a biological opinion when critical habitat 
for LCR coho salmon is designated. The request must be in writing. If we review the proposed 
action and find there have been no significant changes to the action that would alter the contents 
of the opinion and no significant new information has been developed (including during the 
rulemaking process), we may adopt the conference opinion as the biological opinion on the 
proposed action and no further consultation will be necessary. 
 
2.8 Incidental Take Statement 
 
Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit the 
take of endangered and threatened species, respectively, without a special exemption. “Take” is 
defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 
to engage in any such conduct. “Harm” is further defined by regulation to include significant 
habitat modification or degradation that actually kills or injures fish or wildlife by significantly 
impairing essential behavioral patterns, including breeding, spawning, rearing, migrating, 
feeding, or sheltering (50 CFR 222.102). “Incidental take” is defined by regulation as takings 
that result from, but are not the purpose of, carrying out an otherwise lawful activity conducted 
by the Federal agency or applicant (50 CFR 402.02). Section 7(b)(4) and section 7(o)(2) provide 
that taking that is incidental to an otherwise lawful agency action is not considered to be 
prohibited taking under the ESA if that action is performed in compliance with the terms and 
conditions of this incidental take statement. NMFS has determined that no incidental take will 
occur due to the development and implementation of an approach to the restoration of resources 
in Portland Harbor. Incidental take will result from future restoration actions implemented under 
the guidance of the restoration approach, but this incidental take will be covered under future 
individual consultations for a restoration action or under an existing programmatic consultation if 
the proposed action fits the requirements of that existing programmatic consultation. 
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2.9 Conservation Recommendations  
 
Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 
endangered species. Specifically, conservation recommendations are suggestions regarding 
discretionary measures to minimize or avoid adverse effects of a proposed action on listed 
species or critical habitat or regarding the development of information (50 CFR 402.02). The 
following conservation recommendation is a discretionary measure that NMFS believes is 
consistent with this obligation and therefore should be carried out by the NOAA Restoration 
Center or Portland Harbor restoration project proponents should be encouraged to conduct these 
restoration activities: 
 
Continue to identify and implement habitat enhancement or restoration activities in the Lower 
Willamette River that: 
 
 Increase the amount of shallow-water habitat in the reach to benefit ESA-listed salmonids 
 Restore or create off-channel habitat or access to off-channel habitat, side channels, 

alcoves, wetlands, and floodplains 
 Remove old docks and pilings that are no longer in use 
 Protect and restore riparian areas to improve water quality, provide long-term supply of 

large wood to streams, and reduce impacts that alter other natural processes 
 Improve or regrade/revegetate streambanks 
 Restore instream habitat complexity 
 Remove invasive plants and plant native species 
 
Please notify NMFS if the NOAA Restoration Center carries out this recommendation so that we 
will be kept informed of actions that are intended to improve the conservation of listed species or 
their designated critical habitats. 
 
2.10 Reinitiation of Consultation  
 
This concludes formal consultation for development and implementation of an approach to the 
restoration of resources in Portland Harbor according to the Draft Natural Resources Restoration 
Plan for the Portland Harbor Superfund Site.  
 
As 50 CFR 402.16 states, reinitiation of formal consultation is required where discretionary 
Federal agency involvement or control over the action has been retained or is authorized by law 
and if: (1) the amount or extent of incidental taking specified in the incidental take statement is 
exceeded, (2) new information reveals effects of the agency action that may affect listed species 
or critical habitat in a manner or to an extent not considered in this opinion, (3) the agency action 
is subsequently modified in a manner that causes an effect to the listed species or critical habitat 
that was not considered in this opinion, or (4) a new species is listed or critical habitat designated 
that may be affected by the action. While NMFS is not including an incidental take statement, we 
have identified specific instances anticipated to trigger reinitiation, including if: (1) more than 50 
percent of compensatory restoration occurs outside of the Superfund study area (SSA), (2) 
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restoration projects occur outside of the SSA or broader focus area, or (3) restoration projects 
include funding for hatcheries. 
 
 

3. MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 
ESSENTIAL FISH HABITAT CONSULTATION 

 
Section 305(b) of the MSA directs Federal agencies to consult with NMFS on all actions or 
proposed actions that may adversely affect EFH. The MSA (section 3) defines EFH as “those 
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” 
Adverse effect means any impact that reduces quality or quantity of EFH, and may include direct 
or indirect physical, chemical, or biological alteration of the waters or substrate and loss of (or 
injury to) benthic organisms, prey species and their habitat, and other ecosystem components, if 
such modifications reduce the quality or quantity of EFH. Adverse effects on EFH may result 
from actions occurring within EFH or outside of it and may include site-specific or EFH-wide 
impacts, including individual, cumulative, or synergistic consequences of actions (50 CFR 
600.810). Section 305(b) also requires NMFS to recommend measures that can be taken by the 
action agency to conserve EFH. 
 
This analysis is based, in part, on the EFH assessment provided by the NOAA Restoration 
Center and descriptions of EFH for Pacific coast salmon (PFMC 1999) contained in the fishery 
management plans developed by the Pacific Fishery Management Council and approved by the 
Secretary of Commerce. 
 
3.1 Essential Fish Habitat Affected by the Project 
 
The proposed action and action area for this consultation are described in the Introduction to this 
document. The action area includes areas designated as EFH for various life-history stages of 
Chinook and coho salmon as identified in the Fishery Management Plan for Pacific coast salmon 
(PFMC 1999). 
 
3.2 Adverse Effects on Essential Fish Habitat 
 
Based on information provided by the action agency and the analysis of effects presented in the 
ESA portion of this document, NMFS concludes that the proposed action will have adverse 
effects on EFH designated for Chinook and coho salmon. These effects will occur during 
construction when individual projects are implemented in the future under the guidance of the 
Restoration Plan. These effects include a decrease in water quality from suspended sediment 
caused by in-water construction, loss of forage and cover from the removal of shoreline 
vegetation, and disturbance from noise and machinery access to the river during construction. 
 
3.3 Essential Fish Habitat Conservation Recommendations 
 

1) During construction of individual restoration projects under the guidance of the 
Restoration Plan, use construction best management practices that will be developed 
for individual projects during subsequent ESA consultations to minimize the effects 
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of construction on aquatic and riparian habitat. This should include measures to 
reduce or eliminate turbidity, pollutants, vegetation disturbance and removal, noise, 
and other effects associated with site preparation and implementation of restoration 
construction.   
 

Fully implementing this EFH conservation recommendation would protect, by avoiding or 
minimizing the adverse effects described in Section 3.2, above, approximately 100 acres of 
designated EFH for Pacific coast salmon.  
 
3.4 Statutory Response Requirement  
 
As required by section 305(b)(4)(B) of the MSA, the NOAA Restoration Center must provide a 
detailed response in writing to NMFS within 30 days after receiving an EFH Conservation 
Recommendation. Such a response must be provided at least 10 days prior to final approval of 
the action if the response is inconsistent with any of NMFS’ EFH Conservation 
Recommendations unless NMFS and the Federal agency have agreed to use alternative time 
frames for the Federal agency response. The response must include a description of measures 
proposed by the agency for avoiding, mitigating, or offsetting the impact of the activity on EFH. 
In the case of a response that is inconsistent with the Conservation Recommendations, the 
Federal agency must explain its reasons for not following the recommendations, including the 
scientific justification for any disagreements with NMFS over the anticipated effects of the 
action and the measures needed to avoid, minimize, mitigate, or offset such effects (50 CFR 
600.920(k)(1)). 
 
In response to increased oversight of overall EFH program effectiveness by the Office of 
Management and Budget, NMFS established a quarterly reporting requirement to determine how 
many conservation recommendations are provided as part of each EFH consultation and how 
many are adopted by the action agency. Therefore, we ask that in your statutory reply to the EFH 
portion of this consultation, you clearly identify the number of conservation recommendations 
accepted. 
 
3.5 Supplemental Consultation 
 
The NOAA Restoration Center must reinitiate EFH consultation with NMFS if the proposed 
action is substantially revised in a way that may adversely affect EFH, or if new information 
becomes available that affects the basis for NMFS’ EFH Conservation Recommendations (50 
CFR 600.920(l)). 
 
 
4. DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW 

 
The Data Quality Act (DQA) specifies three components contributing to the quality of a 
document. They are utility, integrity, and objectivity. This section of the opinion addresses these 
DQA components, documents compliance with the DQA, and certifies that this opinion has 
undergone pre-dissemination review. 
 



 

-66- 

4.1 Utility 
 
Utility principally refers to ensuring that the information contained in this consultation is helpful, 
serviceable, and beneficial to the intended users. The intended user of this opinion is the NOAA 
Restoration Center. Other interested users could include members of the Portland Harbor Trustee 
Council, potential restoration project applicants in Portland Harbor, citizens of affected areas, 
and others interested in the conservation of the affected ESUs/DPSs. Individual copies of this 
opinion were provided to the NOAA Restoration Center. The format and naming adheres to 
conventional standards for style. 
 
4.2 Integrity 
 
This consultation was completed on a computer system managed by NMFS in accordance with 
relevant information technology security policies and standards set out in Appendix III, ‘Security 
of Automated Information Resources,’ Office of Management and Budget Circular A-130; the 
Computer Security Act; and the Government Information Security Reform Act.  
 
4.3 Objectivity 
 
Information Product Category: Natural Resource Plan 
 
Standards: This consultation and supporting documents are clear, concise, complete, and 
unbiased; and were developed using commonly accepted scientific research methods. They 
adhere to published standards including the NMFS ESA Consultation Handbook, ESA 
regulations, 50 CFR 402.01 et seq., and the MSA implementing regulations regarding EFH, 50 
CFR 600. 
 
Best Available Information: This consultation and supporting documents use the best available 
information, as referenced in the References section. The analyses in this opinion and EFH 
consultation contain more background on information sources and quality. 
 
Referencing: All supporting materials, information, data and analyses are properly referenced, 
consistent with standard scientific referencing style. 
 
Review Process: This consultation was drafted by NMFS staff with training in ESA and MSA 
implementation, and reviewed in accordance with West Coast Region ESA quality control and 
assurance processes. 
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