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Dear Capt. Martinson: 

Thank you for your letter of August 11, 2020, 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 two National Pollution Discharge Elimination 
System (NPDES) Municipal Stormwater Permits (IDS028061 and IDS028258) in Lewiston, 
Idaho. This consultation was conducted in accordance with the 2019 revised regulations that 
implement section 7 of the ESA (50 CFR 402, 84 FR 45016). 

In this Biological Opinion (Opinion), NMFS concludes that the action, as proposed, is not likely 
to jeopardize the continued existence of Snake River spring/summer Chinook salmon, Snake 
River fall Chinook salmon, Snake River sockeye salmon, or Snake River Basin steelhead. NMFS 
also determined the action will not destroy or adversely modify designated critical habitat for 
Snake River spring/summer Chinook salmon, Snake River fall Chinook salmon, Snake River 
sockeye salmon, or Snake River Basin steelhead. The rationale for our conclusions is provided in 
the attached opinion. 

NMFS also reviewed the likely effects of the proposed action on essential fish habitat (EFH), 
pursuant to section 305(b) of the Magnuson-Stevens Fishery Conservation and Management Act 
(16 U.S.C. 1855(b)), and concluded that the action would adversely affect the EFH of Pacific 
Coast salmon. Therefore, we have included the results of that review in Section 3 of this 
document. If the response is inconsistent with the EFH Conservation Recommendations, the U.S. 
Environmental Protection Agency (EPA) must explain why the recommendations will not be 
followed, including the justification for any disagreements over the effects of the action and the 
recommendations. 
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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, in your statutory reply to the EFH portion of 
this consultation, NMFS asks that you clearly identify the number of Conservation 
Recommendations accepted. 

Please contact David Arthaud, Moscow, Idaho at (562) 676-2165 or david.arthaud@noaa.gov if 
you have any questions concerning this consultation, or if you require additional information. 

Sincerely, 

Michael P. Tehan 
Assistant Regional Administrator  
Interior Columbia Basin Office 

Enclosure 

cc: File 
Christina Hacker, USFWS 
Shawn Smith, ITD2  
Mike Erickson, USACE 
Bret Walters, USACE 
Brook Beeler, WDOE 
Troy Smith, IDEQ 
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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 

National Marine Fisheries Service (NMFS) prepared the Biological Opinion (Opinion) and 
incidental take statement (ITS) portions of this document 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, as amended. 

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 
(DQA) (section 515 of the Treasury and General Government Appropriations Act for Fiscal Year 
2001, Public Law 106-554). The document will be available within two weeks at the NOAA 
Library Institutional Repository (https://repository.library.noaa.gov/welcome). A complete 
record of this consultation is on file at the Snake River Office, Boise, Idaho. 

1.2. Consultation History 

In 2018, the U.S. Environmental Protection Agency (EPA) notified NMFS that two National 
Pollutant Discharge Elimination System (NPDES) permits would soon be issued for the 
Lewiston, Idaho multi-sector stormwater discharges under the Clean Water Act (CWA) and that 
ESA consultation would likely be requested. The permits are for stormwater discharges from 
municipal separate storm sewer systems (MS4s) owned and/or operated by the City of Lewiston 
and Lewis-Clark State College (City/LCSC; NPDES Permit No. IDS028061) and by the Idaho 
Transportation Department District #2 (ITD2; NPDES Permit No. IDS028258) in the Lewiston, 
Idaho, Urbanized Area (UA). The stormwater sewer systems being permitted discharge into the 
Snake River, Clearwater River, Lewiston Levee Ponds and Pumping Stations (LLPs), and 
tributaries Lindsay Creek and Tammany Creek. 

In July 2020, EPA reconfirmed species lists for the Lewiston area with NMFS. Waters 
surrounding the area include threatened Snake River spring/summer Chinook salmon, Snake 
River fall Chinook salmon, Snake River Basin steelhead, and endangered Snake River sockeye 
salmon. The Snake River is designated critical habitat for Snake River spring/summer Chinook 
salmon, Snake River fall Chinook salmon, Snake River sockeye salmon, and Snake River Basin 
steelhead. The Clearwater River is designated critical habitat for Snake River fall Chinook 
salmon and Snake River Basin steelhead; and the lower one-half mile of Tammany Creek is 
designated critical habitat for Snake River Basin steelhead. Essential fish habitat (EFH) occurs in 
the Snake and Clearwater Rivers for Chinook salmon and coho salmon. 
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NMFS received a biological evaluation (BE) and request for ESA consultation from EPA on 
August 11, 2020. The parties met online to discuss the BE on September 17, 2020 and NMFS 
initiated consultation on September 24, 2020 when we received all requested information. On 
December 17, 2020, NMFS requested a 90-day extension, which EPA agreed to on December 
18, 2020. NMFS provided sectional drafts of the proposed action and terms and conditions to 
EPA on March 8, 2021, which were discussed on March 15, 2021. On April 7, 2021, NMFS 
provided drafts of the proposed action and terms and conditions sections of the draft opinion to 
the Nez Perce Tribe and Shoshone-Bannock Tribes; no comments were received. 

1.3. Proposed Federal Action 

Under the ESA, “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). Under MSA, Federal 
action means any action authorized, funded, or undertaken, or proposed to be authorized, funded, 
or undertaken by a Federal agency (50 CFR 600.910). 

EPA has proposed to issue two NPDES permits, with reserved amendment after completion of 
ESA consultation, for multiple discharges of stormwater from small urban areas in Lewiston, 
Idaho. The permittees are the City of Lewiston/Lewis-Clark State College (City/LCSC) and the 
Idaho Transportation Department #2 (ITD2). Each permittee owns and/or operates a MS4, which 
is a publicly owned conveyance or system of conveyances used for collecting and conveying 
storm water that discharges to waters of the United States (40 CFR § 122.26). Such systems may 
include roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches,  
man-made channels, or storm drains. 

Section 301 of the CWA [33 U.S.C. § 1311(a)] provides that the point source discharge of 
pollutants to surface waters of the United States is unlawful except in accordance with, among 
other things, an NPDES permit. Receiving waters for the MS4 discharges to be covered by 
EPA’s subject permit actions are waters of the United States and include all surface waters 
receiving stormwater discharges from the MS4s. In 1999, EPA issued the “Phase II” stormwater 
regulations to expand the types of stormwater discharges that must comply with NPDES permits 
to include discharges from “small MS4s.” Based on their geographic locations in the Lewiston, 
Idaho UA, the MS4s owned and/or operated by the permittees are considered small MS4s and 
discharges must be controlled in compliance with an appropriate NPDES permit. Section 401 of 
the CWA, 33 U.S.C. § 1341, requires that certification be obtained from the appropriate State or 
Tribal agency, certifying that the permitted discharge complies with the State’s water quality 
standards as well as “other appropriate requirements of State law.” Both permits are in Idaho and 
the State may include conditions in 401 certifications to ensure its water quality standards are 
met. If these conditions are more stringent than the conditions in the permit, then those 
conditions must be included in the permit. 

The subject NPDES permits (EPA 2020a, 2020b) are issued for five-year terms, and are 
subsequently reissued consistent with regulations, discharge characteristics, and/or receiving 
water status, including applicable water quality standards [33 U.S.C. § 1342, and implemented 
by regulations set forth in Title 40 of the Code of Federal Regulations (CFR) Parts 122, 123 and 
124]. EPA Region 10 is the NPDES permitting authority for regulated stormwater discharges in 
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the Idaho until July 1, 2021 when the Idaho Department of Environmental Quality (IDEQ) will 
become the permitting authority. 

All NPDES permits for small MS4 discharges must require, at a minimum, that the operator 
develop, implement, and enforce a comprehensive stormwater management plan (SWMP) 
designed to reduce the discharge of pollutants from the MS4 to the maximum extent practicable, 
to protect water quality, and to satisfy the appropriate water quality requirements of the CWA 
(40 CFR § 122.34). Terms and conditions of small MS4 permits may include narrative, numeric, 
or other types of requirements (e.g., implementation of specific tasks or best management 
practices (BMPs), BMP design requirements, performance requirements, adaptive management 
requirements, schedules for implementation and maintenance, and frequency of actions [40 CFR 
§ 122.34(a)]. Small MS4 permits must contain prescriptive requirements detailing the explicit 
expectations for each of the six “minimum control measures” described in 40 CFR § 122.34(b), 
namely public education; public involvement; illicit discharge detection and elimination; 
construction site runoff control; post construction stormwater runoff control; and pollution 
prevention/good housekeeping for municipal operations. 40 CFR § 122.34(c) requires water 
quality-based requirements for NPDES-regulated storm water discharges in addition to or that 
modify the SWMP control measures where needed to protect water quality or that are based on 
an EPA-approved water quality cleanup plan called a Total Maximum Daily Load (TMDL). 
NPDES permits for small MS4 discharges must include terms and conditions to evaluate 
compliance with permit provisions, including achievement of measurable requirements 
established as permit requirements [40 CFR § 122.34(d)]. 

1.3.1. Activity Descriptions 

The proposed NPDES permits authorize the City/LCSC and ITD2 (permittees) for MS4 
discharges to the Snake River, Clearwater River, Lewiston Levee Ponds and Pumping Stations 
(LLPs), and tributaries Lindsay Creek and Tammany Creek. Lewiston City’s MS4 serves 
approximately 9.7 square miles with an estimated 115,000 feet of storm sewer (pipe) in place 
throughout the City. The LCSC MS4 is interconnected with the City’s MS4 within a portion of 
this same area. Surface drainage in much of the UA is conveyed through privately owned natural 
drainage ways and streams that may be intermixed with other discharges. Thus, the stormwater 
system in the UA relies on both buried stormwater pipes and surface drainage in ditches and 
natural channels. 

The City describes their MS4 as three distinct areas (North Lewiston; Downtown/Normal Hill; 
and the Orchards; EPA 2018a). The UA generally drains to the Snake River on the west, 
Tammany Creek on the south, Lindsay Creek on the east, and the Clearwater River on the north. 
Most of the known MS4 drains convey runoff to the U.S. Army Corps of Engineers’ (COE) 
Lewiston levee drainage system, which then discharges into the Clearwater River within the pool 
of Lower Granite Reservoir (LGR; Figure 1). The COE believes they lack discretion to change 
operations and maintenance of levees and drainage systems, specifically regarding transferring 
Lewiston UA and other stormwater discharges to the Snake and Clearwater Rivers and for the 
reuse of stormwater to irrigate lands behind levees. Any monitoring or treatment of these 
stormwater discharges would need to occur before they enter the COE’s levee drainage system. 
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Stormwater from the eastern portion of the UA discharges into Lindsay Creek along much of its 
length. The stream is dammed to form a settling pond, which is then discharged through a 0.14-
mile tunnel into the Clearwater River at RM 2.2. Stormwater from the western portion of the UA 
is discharged directly into the Snake River. Along the southern portion of the UA, stormwater is 
discharged into the Tammany Creek watershed along much of its length and conveyed by 
Tammany Creek into the Snake River at RM 144. 

Through a cooperative agreement between the city and ITD2, the City operates and maintains 
State of Idaho highway routes within City limits, which includes storm sewer and culvert 
maintenance for U.S. Highway 12 and its Frontage Road, U.S. 95 and State Highway 128 in the 
Downtown and North Lewiston areas. ITD2 conducts snow removal, culvert maintenance, and 
maintenance of unimproved roadsides on U.S. 95 and State Highway 128 only. 

Figure 1. Lewiston urban area stormwater sewer conveyances, common discharge points 
(shaded circles), and receiving waters. Tags enumerate basins within the UA that are 
known to drain to specific outfalls. Receiving waters are the Snake River (west), 
Clearwater River (north), Lindsay Creek (east), and Tammany Creek (south). These 
reaches of the Snake River and lower Clearwater River are in the backwaters of the 
Lower Granite Dam Project (LDGP). 



10

1.3.2. Permit Requirements and Schedules 

The Permits establish conditions, prohibitions, and management practices designed to reduce the 
discharge of pollutants from the MS4s to the maximum extent practicable, to protect water 
quality, and to comply with appropriate CWA requirements. When finalized, the permits require 
the permittees to implement comprehensive SWMPs. EPA has defined the SWMP control 
measures and evaluation requirements that the permittees must implement. These provisions are 
summarized below. 

Limitations on Permit Coverage. Discharges that cause or contribute to an excursion above the 
Idaho or Washington Water Quality Standards (WQS) are subject to notification and corrective 
action requirements. Discharge of snow and snowmelt to surface waters or the MS4 is 
prohibited, unless consistent with specified pollution prevention and operational practices. 
Discharges of otherwise regulated stormwater are allowed into the MS4, provided those 
discharges are authorized via alternative NPDES permit(s). Non-stormwater discharges from 
MS4s are prohibited, except under specified conditions. 

These limitations are important because shared receiving waters are impaired in one or both 
States, other discharges requiring NPDES permits may purposely or accidentally increase 
receiving water pollution beyond established limits by using stormwater infrastructure, and 
stockpiles of winter-plowed snow can overwhelm or compromise otherwise adequate stormwater 
drainage. 

Permittee Responsibilities. The permittee/MS4 operator is responsible for permit compliance 
related to their MS4. The City and LCSC choose to share responsibilities as co-permittees and 
will share in operating and maintaining existing infrastructure, constructing future conveyances, 
and implementing permit requirements. The City, LCSC and ITD2 may work with outside 
parties to comply with one or more permit requirements. Each permittee must maintain adequate 
legal authority, to the extent allowed under Idaho law, to implement the SWMP control measures 
in its jurisdiction. Each permittee must maintain a written SWMP document that summarizes 
how the permittee implements the SWMP in its jurisdiction. Each SWMP must collect and report 
summary information about its SWMP implementation activities; provide adequate financial 
support to comply with the permit; and impose their SWMP in newly annexed areas within one 
year of annexation. Pursuant to IDEQ’s CWA section 401certification, the permittees must 
consider practices identified in the most recent version of the IDEQ’s Catalog of Stormwater 
Best Management Practices. Water quality improvements from pollutant reduction activities and 
implementation of permit requirements will not be complete at the time of permit issuance but 
are required to be completed during the initial permit term. Permit reissuance thereafter will 
include summary information of SWMP implementation activities. 

Alternative Control Measure Requests. A permittee may request that EPA and IDEQ consider 
one or more Alternative Control Measures (ACMs) by submitting the documents, plans, or 
programs equivalent to a comparable permit provision with supporting documentation. EPA and 
IDEQ will review whether the request is equivalent, and if so, EPA may modify the permit to 
reflect the ACM(s), pursuant to public notice and comment as required by 40 CFR §§ 122.62 and 
124. The City/LCSC must submit a description and implementation of two Pollutant Reduction 
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Activities and a Monitoring/Assessment plan that address impairment pollutants (sediment, E. 
coli, nitrite plus nitrate as nitrogen; and total phosphorus) in MS4 discharges to Lindsay and 
Tammany Creeks; as well as temperature in MS4 discharges to the Snake River. 

Education, Outreach and Public Involvement. Each permittee must conduct an Education, 
Outreach and Public Involvement program, through activities targeted to specific audiences, and 
assessment of the intended results. The permittees must also educate appropriate audiences 
regarding construction erosion control and permanent runoff control requirements in their 
jurisdiction. Permittees must maintain a publicly accessible website containing the permittee’s 
SWMP and all Annual Reports. 

Illicit Discharge Detection and Elimination. Each permittee must conduct an illicit discharge 
management program using methods to detect, identify sources, and remove identified non-
stormwater discharges from the MS4. The purpose is to eliminate unauthorized and illegal 
pollutant discharges into and from the MS4. This program must include: 

• MS4 map and outfall inventory; 
• A regulatory mechanism such as ordinance to effectively prohibit most non-stormwater 

discharges into the MS4; 
• A complaint reporting and response program; 
• MS4 outfall screening during dry weather; 
• Specific follow-up actions within certain timeframes; 
• Spill response and prevention activities including notification requirements; 
• Public education on proper disposal of used oil and toxic materials; and 
• Training for responsible permittee staff. 

Construction Site Stormwater Runoff Control. The permittees must use a regulatory 
mechanism, such as an ordinance, to: 

• Require erosion controls, sediment controls, and materials management techniques to be 
employed and maintained at projects from initial clearing through final stabilization; for 
construction activities disturbing one or more acres of land. 

• Review and approve preconstruction site plans to ensure appropriate controls are used at 
sites disturbing one acre or more. 

• Conduct construction site inspections for sites disturbing one acre or more, prioritized by 
disturbance size and potential water quality impact. 

• Using available enforcement response, permittees must enforce these requirements at sites 
disturbing one or more acres. 

• Permittees must ensure responsible staff are sufficiently trained to conduct these tasks. 

Post Construction Stormwater Management for New Development and Redevelopment. 
The permittees must use a regulatory mechanism, such as an ordinance, to: 

• Require installation and long-term maintenance of permanent stormwater controls at new 
development and redevelopment (new development at already developed sites) project 
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sites, sufficient to retain onsite runoff volume produced from a 24-hour, 95th percentile 
storm event, and/or provide a level of pollutant removal greater than the level of pollutant 
removal expected by the use of onsite retention of runoff volume produced from a 24 hour, 
95th percentile storm event. 

• Permittees may submit a treatment equivalent expression of such requirements as an ACM, 
per permit part 2.6. 

• Specify appropriate permanent controls for sites disturbing one acre of land or more. 
• Review and approve preconstruction permanent control plans for sites disturbing one acre 

or more. 
• Conduct prioritized inspections and enforce requirements for permanent stormwater 

controls to verify “as built” condition and ensure long term operation and maintenance 
(O&M); this includes use of O&M agreements for controls on private property and 
tracking the condition of permanent controls in its jurisdiction; and 

• Training for responsible staff. 
Pollution Prevention/Good Housekeeping for Municipal Operations. The permittees must 
properly operate and maintain its MS4 and related facilities, using prudent good housekeeping 
and pollution prevention measures to protect water quality and reduce the discharge of pollutants 
through the MS4. To accomplish this, the permit requires: 

• Inspection and cleaning of catch basins and inlets. 
• O&M procedures for streets, roads, highways and parking lots. 
• Inventory and management of street/road maintenance materials. 
• Street/road/highway/parking lot sweeping and assessment of existing activities. 
• O&M Procedures for other municipal activities. 
• Requirements for pesticide, herbicide, and fertilizer applications. 
• Stormwater pollution prevention plans for permittee-owned facilities. 
• Litter control, and 
• Training for responsible staff. 

Special Conditions for MS4 Discharges into Impaired Waters. The City/LCSC MS4 
discharges to Lindsay Creek and the City/LCSC and ITD2 MS4s discharge to Tammany Creek, 
where IDEQ has established applicable TMDL waste load allocations for each stream. The 
City/LCSC and ITD2 MS4s discharge to receiving waters considered impaired by IDEQ that do 
not yet have applicable TMDLs (Snake River and the levee drainage system, which flows into 
the Clearwater River). Permit part 4 requires the City/LCSC and ITD2 to: 

• Implement at least one pollutant reduction activity designed to reduce E. coli, nitrogen, 
phosphorus, and sediment loadings from the MS4 into Tammany Creek. 

• Implement at least one pollutant reduction activity designed to reduce E. coli, nutrients, and 
sediment loadings from the MS4 into the South Fork Lindsay Creek. 
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• Submit a Monitoring/Assessment Plan that is designed to quantify, at a minimum, pollutant 
loadings from the City/LCSC MS4 into Lindsay Creek, the City/LCSC MS4s into 
Tammany Creek, and assess temperature contributions from the City/LCSC MS4s into the 
Snake River. 

Required Response to Excursions of Idaho Water Quality Standards. If the permittees, EPA 
and/or IDEQ determine that the MS4 discharge causes or contributes to an excursion of Idaho 
WQS, the permittees must notify EPA and IDEQ, and may be required to submit an adaptive 
management response report within 60 days thereafter to identify how the permittees will 
mitigate or eliminate the MS4 discharge. Upon EPA/IDEQ approval, permittees must 
immediately begin implementing the adaptive management practices and annually report on 
progress to date. EPA and IDEQ may modify the permit pursuant to NPDES regulation where 
additional permit conditions are warranted. 

Monitoring, Recordkeeping, and Reporting. The permittees must evaluate their permit 
compliance at least annually, using the provided reporting format. Permittees conducting 
monitoring/assessment activities per the required Monitoring/Assessment Plan must submit their 
data. The permittee must retain all related records for at least five years and submit such only 
when requested by EPA or IDEQ. 

Standard NPDES Permit Conditions. In addition to the standard conditions related to general 
compliance responsibilities pursuant to 40 CFR Part 122, Permit Part 8.1 contains a detailed list 
of documentation that each permittee must submit with their Permit Renewal Application. 

Permit Schedules. Each permit (EPA 2020a, 2020b) provides a schedule for completing, 
implementing, monitoring, and reporting permit requirements that were reviewed previously in 
this section (Tables 1 and 2). These schedules are important to the development and maintenance 
of the BMPs, and five-year term reissuance of the permits. Permit BMPs include short- and long-
term activities, for example, managing buffers of vegetation and trees. These schedules are also 
important for program monitoring because locations of some stormwater conveyances, their 
entry points, and outfalls are not known. Similarly, the types, sources, and cumulative loads of 
contaminants entrained and discharged by stormwater sewers are not known. 
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Table 1. Permit Schedule of the City/LCSC MS4 Proposed Permit. (IDS028061; EPA; 2020a) 

The City/LCSC permit requires at least two pollutant reduction measures, or equivalent 
alternatives, be implemented (one for Tammany Creek and one for Lindsay Creek) by April 3, 
2025 before the end of the five-year permit term (Table 1). There are several stormwater 
discharges to those waters and several more stormwater discharges into the Snake and 
Clearwater Rivers (Figure 1), so the permits are designed to effectively develop and maintain 
BMPs and infrastructure through time. Neither proposed permit requires reduction measures for 
temperature in Idaho and Washington or for the eight other impairment pollutants which are 
included in Washington’s 303(d) list for this same reach of the Snake River. The proposed ITD2 
permit does not require reduction measures for any impairment pollutants (permit part 4) or 
monitoring (permit part 6.2; Table 2). 
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Table 2. Schedule of the ITD2 MS4 proposed permit (IDS028258) EPA (2020b) 

2. ENDANGERED SPECIES ACT: BIOLOGICAL OPINION AND INCIDENTAL 
 TAKE STATEMENT 

The ESA establishes a national program for conserving threatened and endangered species of 
fish, wildlife, plants, and the habitat upon which they depend. As required by section 7(a)(2) of 
the ESA, each Federal agency must ensure that its 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 provide an 
opinion stating how the agency’s actions would affect listed species and their critical habitats. If 
incidental take is reasonably certain to occur, section 7(b)(4) requires NMFS to provide an ITS 
that specifies the impact of any incidental taking and includes non-discretionary reasonable and 
prudent measures (RPMs) and terms and conditions to minimize such impacts. 

2.1. Analytical Approach 

This opinion includes both a jeopardy analysis and an adverse modification analysis. The 
jeopardy analysis relies upon the regulatory definition of “jeopardize the continued existence of” 
a listed species, which is “to engage in an action that reasonably would be expected, directly or 
indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed 
species in the wild by reducing the reproduction, numbers, or distribution of that species” 
(50 CFR 402.02). Therefore, the jeopardy analysis considers both survival and recovery of the 
species. 
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This opinion relies on the definition of “destruction or adverse modification” which “means a 
direct or indirect alteration that appreciably diminishes the value of critical habitat as a whole for 
the conservation of a listed species” (50 CFR 402.02). 
The designation(s) of critical habitat for (species) use(s) the term primary constituent element 
(PCE) or essential features. The 2016 critical habitat regulations (50 CFR 424.12) replaced this 
term with physical or biological features (PBFs). The shift in terminology does not change the 
approach used in conducting a ‘‘destruction or adverse modification’’ analysis, which is the 
same regardless of whether the original designation identified PCEs, PBFs, or essential features. 
In this opinion, we use the term PBF to mean PCE or essential feature, as appropriate for the 
specific critical habitat. 

The 2019 regulations define effects of the action using the term “consequences” (50 CFR 
402.02). As explained in the preamble to the regulations (84 FR 44977), that definition does not 
change the scope of our analysis and in this opinion we use the terms “effects” and 
“consequences” interchangeably. 

We use the following approach to determine whether a proposed action is likely to jeopardize 
listed species or destroy or adversely modify critical habitat: 

● Evaluate the rangewide status of the species and critical habitat expected to be adversely 
affected by the proposed action. 

● Evaluate the environmental baseline of the species and critical habitat. 
● Evaluate the effects of the proposed action on species and their habitat using an exposure-

response approach. 
● Evaluate cumulative effects. 
● In the integration and synthesis, add the effects of the action and cumulative effects to the 

environmental baseline, and, in light of the status of the species and critical habitat, 
analyze whether the proposed action is likely to: (1) Directly or indirectly 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; or (2) directly or 
indirectly result in an alteration that appreciably diminishes the value of critical habitat as 
a whole for the conservation of a listed species. 

● If necessary, suggest a RPA 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 (Table 3). 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’ “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 
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conservation value of the various watersheds that make up the designated area, and discusses the 
function of the PBFs that are essential for the conservation of the species. 

Table 3. Listing status, status of critical habitat designations and protective regulations, and 
relevant Federal Register decision notices for ESA-listed species considered in this 
opinion. 

Species Listing Status Critical Habitat Protective 
Regulations 

Chinook salmon (Oncorhynchus tshawytscha) 
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 

Sockeye salmon (O. nerka) 
Snake River E 6/28/05; 70 FR 37160 12/28/93; 58 FR 68543 ESA section 9 applies 

Steelhead (O. mykiss) 
Snake River Basin T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 

Note: Listing status ‘T’ means listed as threatened under the ESA; ‘E’ means listed as endangered. 

2.2.1. Status of the Species 

This section describes the present condition of the Snake River spring/summer Chinook salmon, 
Snake River fall Chinook salmon, and Snake River sockeye salmon evolutionarily significant 
units (ESUs), and the Snake River basin steelhead distinct population segment (DPS). NMFS 
expresses the status of a salmonid ESU or DPS in terms of likelihood of persistence over 100 
years (or risk of extinction over 100 years). NMFS uses McElhany et al.’s (2000) description of a 
viable salmonid population (VSP) that defines “viable” as less than a five percent risk of 
extinction within 100 years and “highly viable” as less than a one percent risk of extinction 
within 100 years. A third category, “maintained,” represents a less than 25 percent risk within 
100 years (moderate risk of extinction). To be considered viable, an ESU or DPS should have 
multiple viable populations so that a single catastrophic event is less likely to cause the 
ESU/DPS to become extinct and so the ESU/DPS may function as a meta-population that can 
sustain population-level extinction and recolonization processes (ICTRT 2007). The risk level of 
the ESU/DPS is built up from the aggregate risk levels of the individual populations and major 
population groups (MPGs) that make up the ESU/DPS. 

Attributes associated with a VSP are: (1) abundance (number of adult spawners in natural 
production areas); (2) productivity (adult progeny per parent); (3) spatial structure; and (4) 
diversity. A VSP needs sufficient levels of these four population attributes in order to safeguard 
the genetic diversity of the listed ESU or DPS; enhance its capacity to adapt to various 
environmental conditions; and allow it to become self-sustaining in the natural environment 
(ICTRT 2007). These viability attributes are influenced by survival, behavior, and experiences 
throughout the entire salmonid life cycle, characteristics that are influenced in turn by habitat and 
other environmental and anthropogenic conditions. The present risk faced by the ESU/DPS 
informs NMFS’ determination of whether additional risk will appreciably reduce the likelihood 
that the ESU/DPS will survive or recover in the wild. 

The following sections summarize the status and available information on the species and 
designated critical habitats considered in this opinion based on the detailed information provided 
by the ESA Recovery Plan for Snake River Spring/Summer Chinook Salmon & Snake River Basin 
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Steelhead (NMFS 2017a), ESA Recovery Plan for Snake River Fall Chinook Salmon (NMFS 
2017b), ESA Recovery Plan for Snake River Sockeye Salmon (NMFS 2015), Status review 
update for Pacific salmon and steelhead listed under the Endangered Species Act: Pacific 
Northwest (NWFSC 2015), and 2016 five-year review: Summary and evaluation of Snake River 
sockeye salmon, Snake River spring-summer Chinook, Snake River fall-run Chinook, Snake 
River Basin steelhead (NMFS 2016)]. Additional information (e.g., abundance estimates) has 
become available since the latest status review (NMFS 2016) and its technical support document 
(NWFSC 2015). This latest information represents the best scientific and commercial data 
available and is also summarized in the following sections. 

2.2.1.1. Snake River Spring/Summer Chinook Salmon 

The Snake River spring/summer Chinook salmon ESU was listed as threatened on April 22, 
1992 (57 FR 14653). This ESU occupies the Snake River basin, which drains portions of 
southeastern Washington, northeastern Oregon, and north/central Idaho. Large portions of 
historical habitat were blocked in 1901 by the construction of Swan Falls Dam, on the Snake 
River, and later by construction of the three-dam Hells Canyon Complex from 1955 to 1967. 
Dam construction also blocked and/or hindered fish access to historical habitat in the Clearwater 
River basin as a result of the construction of Lewiston Dam (removed in 1973 but believed to 
have caused the extirpation of native Chinook salmon in that sub-basin). The loss of this 
historical habitat substantially reduced the spatial structure of this species. The production of SR 
spring/summer Chinook salmon was further affected by the development of the eight Federal 
dams and reservoirs in the main stem lower Columbia/Snake River migration corridor between 
the late 1930s and early 1970s (NMFS 2017a). 

Several factors led to NMFS’ conclusion that Snake River spring/summer Chinook salmon were 
threatened: (1) abundance of naturally produced Snake River spring and summer Chinook runs 
had dropped to a small fraction of historical levels; (2) short-term projections were for a 
continued downward trend in abundance; (3) hydroelectric development on the Snake and 
Columbia Rivers continued to disrupt Chinook runs through altered flow regimes and impacts on 
estuarine habitats; and (4) habitat degradation existed throughout the region, along with risks 
associated with the use of outside hatchery stocks in particular areas (Good et al. 2005). On May 
26, 2016, in the agency’s most recent five-year review for Pacific salmon and steelhead, NMFS 
concluded that the species should remain listed as threatened (81 FR 33468). 

Life history. Snake River spring/summer Chinook salmon are characterized by their return times. 
Runs classified as spring Chinook salmon are counted at Bonneville Dam beginning in early 
March and ending the first week of June; summer runs are those Chinook salmon adults that pass 
Bonneville Dam from June through August. Returning adults will hold in deep main stem and 
tributary pools until late summer, when they move up into tributary areas and spawn. In general, 
spring-run type Chinook salmon tend to spawn in higher-elevation reaches of major Snake River 
tributaries in mid- through late August, and summer-run Chinook salmon tend to spawn lower in 
Snake River tributaries in late August and September (although the spawning areas of the two 
runs may overlap). 
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Spatial structure and diversity. The Snake River ESU includes all naturally spawning 
populations of spring/summer Chinook in the main stem Snake River (below Hells Canyon 
Dam) and in the Tucannon River, Grande Ronde River, Imnaha River, and Salmon River sub-
basins (57 FR 23458), as well as the progeny of 13 artificial propagation programs (85 FR 
81822). The hatchery programs include the McCall Hatchery (South Fork Salmon River), South 
Fork Salmon River Eggbox, Johnson Creek, Pahsimeroi River, Yankee Fork Salmon River, 
Panther Creek, Upper Salmon River (Sawtooth Hatchery), Tucannon River, Lostine River, 
Catherine Creek, Lookingglass Creek, Upper Grande Ronde River, and Imnaha River programs. 
The historical Snake River ESU likely also included populations in the Clearwater River 
drainage and extended above the Hells Canyon Dam complex. 

Within the Snake River ESU, the Interior Columbia Technical Recovery Team (ICTRT) 
identified 28 extant and 4 extirpated or functionally extirpated populations of spring/summer-run 
Chinook salmon, listed in Table 2 (ICTRT 2003; McClure et al. 2005). The ICTRT aggregated 
these populations into five MPGs: Lower Snake River, Grande Ronde/Imnaha Rivers, South 
Fork Salmon River, Middle Fork Salmon River, and Upper Salmon River. For each population, 
Table 4 shows the current risk ratings that the ICTRT assigned to the four parameters of a VSP 
(spatial structure, diversity, abundance, and productivity). 

Spatial structure risk is low to moderate for most populations in this ESU (NWFSC 2015) and is 
generally not preventing the recovery of the species. Spring/summer Chinook salmon spawners 
are distributed throughout the ESU albeit at very low numbers. Diversity risk, on the other hand, 
is somewhat higher, driving the moderate and high combined spatial structure/diversity risks 
shown in Table 4 for some populations. Several populations have a high proportion of hatchery-
origin spawners—particularly in the Grande Ronde, Lower Snake, and South Fork Salmon 
MPGs—and diversity risk will need to be lowered in multiple populations in order for the ESU 
to recover (ICTRT 2007; ICTRT 2010; NWFSC 2015). 

Abundance and productivity. Historically, the Snake River drainage is thought to have produced 
more than 1.5 million adult spring/summer Chinook salmon in some years (Matthews and 
Waples 1991), yet in 1994 and 1995, fewer than 2,000 naturally produced adults returned to the 
Snake River (ODFW and WDFW 2019). From the mid-1990s and the early 2000s, the 
population increased dramatically and peaked in 2001 at 45,273 naturally produced adult returns. 
Since 2001, the numbers have fluctuated between 32,324 (2003) and 4,425 (2017), and the trend 
for the most recent five years (2016–2020) has been generally downward (ODFW and WDFW 
2021). Furthermore, the most recent returns indicate that all populations in the ESU were below 
replacement for the 2013 brood year (Felts et al. 2019)1 which reduced abundance across the 
ESU. Twenty Seven of the 28 extant populations remain at high risk of extinction due to low 
abundance and or productivity, with one population (Chamberlin Creek) at moderate risk of 
extinction (NWFSC 2015). All currently extant populations of Snake River spring/summer 
Chinook salmon will likely have to increase in abundance and productivity in order for the ESU 
to recover (Table 4). 

                                        
1 The return size is not known until five years after the brood year. Preliminary results for the 2019 redd counts indicate that the 
2014 brood year will be below replacement for the vast majority (possibly all) of the populations in the Snake River 
spring/summer Chinook salmon ESU. 
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Table 4. Summary of viable salmonid population (VSP) parameter risks and overall current 
status for each population in the Snake River spring/summer Chinook salmon 
evolutionarily significant unit (NWFSC 2015). 

Major 
Population 

Group 
Population 

VSP Risk 

 

Parameter 

 

Overall 
Viability 
Rating 

Abundance/ 
Productivity 

Spatial 
Structure/ 
Diversity 

South Fork 
Salmon River 

(Idaho) 

Little Salmon River Insuf. data Low High Risk 
South Fork Salmon River main stem High Moderate High Risk 
Secesh River High Low High Risk 
East Fork South Fork Salmon River High Low High Risk 

Middle Fork 
Salmon River 

(Idaho) 

Chamberlain Creek Moderate Low Maintained 
Middle Fork Salmon River below Indian Creek Insuf. data Moderate High Risk 
Big Creek High Moderate High Risk 
Camas Creek High Moderate High Risk 
Loon Creek High Moderate High Risk 
Middle Fork Salmon River above Indian Creek High Moderate High Risk 
Sulphur Creek High Moderate High Risk 
Bear Valley Creek High Low High Risk 
Marsh Creek High Low High Risk 

Upper Salmon 
River (Idaho) 

North Fork Salmon River Insuf. data Low High Risk 
Lemhi River High High High Risk 
Salmon River Lower main stem High Low High Risk 
Pahsimeroi River High High High Risk 
East Fork Salmon River High High High Risk 
Yankee Fork Salmon River High High High Risk 
Valley Creek High Moderate High Risk 
Salmon River Upper main stem High Low High Risk 
Panther Creek Extirpated 

Lower Snake 
(Washington) 

Tucannon River High Moderate High Risk 
Asotin Creek Extirpated 

Grande Ronde 
and Imnaha 

Rivers 
(Oregon/ 

Washington) 

Wenaha River High Moderate High Risk 
Lostine/Wallowa River High Moderate High Risk 
Minam River High Moderate High Risk 
Catherine Creek High Moderate High Risk 
Upper Grande Ronde River High High High Risk 
Imnaha River High Moderate High Risk 
Lookingglass Creek Extirpated 
Big Sheep Creek  Extirpated 

Snake River Fall-run Chinook Salmon 
The Snake River fall Chinook salmon ESU was listed as threatened on April 22, 1992 (57 FR 
14653). This ESU occupies the Snake River basin, which drains portions of southeastern 
Washington, northeastern Oregon, and north/central Idaho. Snake River fall Chinook salmon 
have substantially declined in abundance from historic levels, primarily due to the loss of 
primary spawning and rearing areas upstream of the Hells Canyon Dam complex (57 FR 14653). 
Additional concerns for the species have been the high percentage of hatchery fish returning to 
natural spawning grounds and the relatively high aggregate harvest impacts by ocean and in-river 
fisheries (Good et al. 2005). On May 26, 2016, in the agency’s most recent five-year status 
review for Pacific salmon and steelhead, NMFS concluded that the species should remain listed 
as threatened (81 FR 33468). 
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Life history. Snake River fall Chinook salmon enter the Columbia River in July and August, and 
migrate past the lower Snake River main stem dams from August through November. Fish 
spawning takes place from October through early December in the main stem of the Snake River, 
primarily between Asotin Creek and Hells Canyon Dam, and in the lower reaches of several of 
the associated major tributaries including the Tucannon, Grande Ronde, Clearwater, Salmon, and 
Imnaha Rivers (Connor and Burge 2003; Ford 2011). Spawning has occasionally been observed 
in the tailrace areas of the four main stem dams (Dauble et al. 1999; Dauble et al. 1995; Dauble 
et al. 1994; Mueller 2009). Juveniles emerge from the gravels in March and April of the 
following year. 

Snake River fall Chinook sub-yearlings rear and migrate downstream through the Snake and 
Columbia Rivers from March-August, with a significant number of juveniles overwintering in 
Snake River reservoirs prior to outmigration the following spring as yearlings (Connor et al. 
2005; Hegg et al. 2013). Scale samples from natural-origin adult fall Chinook salmon taken at 
Lower Granite Dam have indicated that approximately half of the returns overwintered in 
freshwater (Ford 2011). 

Spatial structure and diversity. The Snake River fall Chinook salmon ESU includes one extant 
population of fish spawning in the main stem of the Snake River and the lower reaches of several 
of the associated major tributaries including the Tucannon, Grande Ronde, Clearwater, Salmon, 
and Imnaha Rivers. The ESU also includes four artificial propagation programs: Lyons Ferry 
Hatchery, Fall Chinook Acclimation Ponds, Nez Perce Tribal Hatchery, and Idaho Power 
Program (85 FR 81822). Historically, this ESU included one large additional population 
spawning in the main stem of the Snake River upstream of the Hells Canyon Dam complex, an 
impassable migration barrier (NWFSC 2015). Four of the five historic major spawning areas in 
the Lower Snake population currently have natural-origin spawning. Spatial structure risk for the 
existing ESU is therefore low and is not precluding recovery of the species (NWFSC 2015). 

There are several diversity concerns for Snake River fall Chinook salmon, leading to a moderate 
diversity risk rating for the extant Lower Snake population. One concern is the high proportion 
of hatchery fish spawning across the major spawning areas within the population (NWFSC 2015; 
NMFS 2017b). Between 2000 and 2014, the five-year average proportion of hatchery-origin fish 
has ranged from 38 percent (1990-1994) to 69 percent (2010-2014) (NWFSC 2015). The 
moderate diversity risk is also driven by changes in major life history patterns; shifts in 
phenotypic traits; high levels of genetic homogeneity in samples from natural-origin returns; 
selective pressure imposed by current hydropower operations; and cumulative harvest impacts 
(NWFSC 2015). Diversity risk will need to be reduced to low in order for this population to be 
considered highly viable, a requirement for recovery of the species. Low diversity risk would 
require that one or more major spawning areas produce a significant level of natural-origin 
spawners with low influence by hatchery-origin spawners (NWFSC 2015). 

Abundance and productivity. Historical abundance of Snake River fall Chinook salmon is 
estimated to have been 416,000 to 650,000 adults (NMFS 2006), but numbers declined 
drastically over the 20th century, with only 78 natural-origin fish (WDFW and ODFW 2020) and 
306 hatchery-origin fish (FPC 2019) passing Lower Granite Dam in 1990. Artificial propagation 
of fall Chinook salmon occurred from 1901 through 1909 and again from 1955 through 1973, but 
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those efforts ultimately failed and, by the late 1970s, essentially all Snake River fall Chinook 
salmon were natural-origin. The large-scale hatchery effort that exists today began in 1976, when 
Congress authorized the Lower Snake River Compensation Plan to compensate for fish and 
wildlife losses caused by the construction and operation of the four lower Snake River dams. The 
first hatchery fish from this effort returned in 1981 and hatchery returns have comprised a 
substantial portion of the run every year since. 

After 1990, abundance increased dramatically, and in 2014 the 10-year geometric mean (2005– 
2014) was 22,196 total adult returns (FPC 2019) and 6,148 natural-origin adult returns (NWFSC 
2015). This is well above the minimum abundance of 4,200 natural-origin spawners needed for 
highly viable status. However, the productivity estimate for the 1990–2009 brood years is 1.5, 
which is below the 1.7 minimum needed for highly viable status. The best available scientific 
and commercial data available with respect to the adult abundance of this species indicates a 
substantial downward trend in the abundance of natural-origin spawners from 2013 to 2019. 
Five-year geometric means in the numbers of natural-origin spawners through 2019 have ranged 
from a high of 13,905 in 2015 to a low of 8,501 in 2019 (WDFW and ODFW 2020). Even with 
this decline, the overall abundance has remained higher than before 2005, and appears to remain 
above the minimum abundance threshold. NMFS will evaluate the viability risk of these more 
recent returns in the upcoming five-year status review, expected later in 2021. 

Snake River Sockeye Salmon 
This ESU includes all anadromous and residual sockeye salmon from the Snake River basin in 
Idaho, as well as artificially propagated sockeye salmon from the Redfish Lake captive 
propagation and Snake River sockeye salmon hatchery programs (85 FR 81822). The ESU was 
first listed as endangered under the ESA in 1991, and the listing was reaffirmed in 2005 (70 FR 
37160). Reasons for the decline of this species include high levels of historic harvest, dam 
construction including hydropower development on the Snake and Columbia Rivers, water 
diversions and water storage, predation on juvenile salmon in the main stem river migration 
corridor, and active eradication of sockeye from some lakes in the 1950s and 1960s (56 FR 
58619; ICTRT 2003). On May 26, 2016, in the agency’s most recent five-year status review for 
Pacific salmon and steelhead, NMFS concluded that the species should remain listed as 
endangered (81 FR 33468). 

Life history. Snake River sockeye salmon adults enter the Columbia River primarily during June 
and July, and arrive in the Sawtooth Valley peaking in August. The Sawtooth Valley supports 
the only remaining run of Snake River sockeye salmon. The adults spawn in lakeshore gravels, 
primarily in October (Bjornn et al. 1968). Eggs hatch in the spring between 80 and 140 days after 
spawning. Fry remain in the gravel for three to five weeks, emerge from April through May, and 
move immediately into the lake. Once there, juveniles feed on plankton for one to three years 
before they migrate to the ocean, leaving their natal lake in the spring from late April through 
May (Bjornn et al. 1968). Snake River sockeye salmon usually spend two to three years in the 
Pacific Ocean and return to Idaho in their fourth or fifth year of life. 

Spatial structure and diversity. Within the Snake River ESU, the ICTRT identified historical 
sockeye salmon production in five Sawtooth Valley lakes, in addition to Warm Lake and the 
Payette Lakes in Idaho and Wallowa Lake in Oregon (ICTRT 2003). The sockeye runs to Warm 
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Lake, Payette Lake, and Wallowa Lakes are now extinct, and the ICTRT identified the Sawtooth 
Valley lakes as a single MPG for this ESU. The MPG consists of the Redfish, Alturas, Stanley, 
Yellowbelly, and Pettit Lake populations (ICTRT 2007). The only extant population is Redfish 
Lake, supported by a captive broodstock program. Hatchery fish from the Redfish Lake captive 
propagation program have also been out planted in Alturas and Pettit Lakes since the mid-1990s 
in an attempt to reestablish those populations (Ford 2011). 

With such a small number of populations in this MPG, increasing the number of populations 
would substantially reduce the risk faced by the ESU (ICTRT 2007). The Northwest Fisheries 
Science Center (NWFSC) (2015) reports some evidence of very low levels of early-timed returns 
in some recent years from out-migrating naturally produced Alturas Lake smolts, but the ESU 
remains at high risk for spatial structure. 

Currently, the Snake River sockeye salmon run is highly dependent on a captive broodstock 
program operated at the Sawtooth Hatchery and Eagle Hatchery. Although the captive brood 
program rescued the ESU from extinction, diversity risk remains high without sustainable natural 
production (Ford 2011; NWFSC 2015). 

Abundance and productivity. Prior to the turn of the 20th century (ca. 1880), around 150,000 
sockeye salmon ascended the Snake River to the Wallowa, Payette, and Salmon River basins to 
spawn in natural lakes (Chapman et al. 1990). The Wallowa River sockeye run was considered 
extinct by 1905, Black Canyon Dam on the Payette River blocked the Payette River run in 1924, 
and anadromous Warm Lake sockeye in the South Fork Salmon River basin may have been 
trapped in Warm Lake by a land upheaval in the early 20th century (ICTRT 2003). In the 
Sawtooth Valley, the IDFG eradicated sockeye from Yellowbelly, Pettit, and Stanley Lakes in 
favor of other species in the 1950s and 1960s, and irrigation diversions led to the extirpation of 
sockeye in Alturas Lake in the early 1900s (ICTRT 2003), leaving only the Redfish Lake 
sockeye. From 1991 to 1998, just 16 wild adult anadromous sockeye salmon returned to Redfish 
Lake. These 16 wild fish were incorporated into a captive broodstock program that began in 
1992 and has since expanded so that the program currently releases hundreds of thousands of 
juvenile fish each year in the Sawtooth Valley (Ford 2011). 

Even with the increase in hatchery production, adult returns to Sawtooth Valley have varied. The 
highest returns were seen in 2010, 2011, and 2014, ranging from 1,099 to 1,516 during these 
years (Johnson et al. 2020). The general increases observed in the number of adult returns during 
2008-2014 is likely due to a number of factors, including increases in hatchery production and 
favorable marine conditions. The highest number of adults (1,516) returned in 2014, but numbers 
have generally declined since that time to a low of 17 in 2019 (Johnson et al. 2020). The total 
number of returning adults documented in the Sawtooth Valley in 2020 was 152 (Dan Baker, 
IDFG, email sent to Chad Fealko, NMFS, November 2, 2021 regarding 2020 sockeye returns). 
The recent general decline is in part due to poor survival and growth in the ocean. 

The increased abundance of hatchery reared Snake River sockeye reduces the risk of immediate 
loss, yet levels of naturally produced sockeye returns remain extremely low (NWFSC 2015). The 
ICTRT’s viability target is at least 1,000 naturally produced spawners per year in each of Redfish 
and Alturas Lakes and at least 500 in Pettit Lake (ICTRT 2007). Very low numbers of adults 
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survived upstream migration in the Columbia and Snake Rivers in 2015 due to unusually high 
water temperatures. The implications of this high mortality for the recovery of the species are 
uncertain and depend on the frequency of similar high water temperatures in future years 
(NWFSC 2015). 

The species remains at high risk across all four-risk parameters (spatial structure, diversity, 
abundance, and productivity). Although the captive brood program has been highly successful in 
producing hatchery O. nerka, substantial increases in survival rates across all life history stages 
must occur in order to reestablish sustainable natural production (NWFSC 2015). In particular, 
juvenile and adult losses during travel through the Salmon, Snake, and Columbia River 
migration corridor continue to present a significant threat to species recovery (NMFS 2015). 

Snake River Basin Steelhead 
The Snake River basin (SRB) steelhead was listed as a threatened ESU on August 18, 1997  
(62 FR 43937), with a revised listing as a DPS on January 5, 2006 (71 FR 834). This DPS 
occupies the Snake River basin, which drains portions of southeastern Washington, northeastern 
Oregon, and north/central Idaho. Reasons for the decline of this species include substantial 
modification of the seaward migration corridor by hydroelectric power development on the main 
stem Snake and Columbia Rivers, loss of habitat above the Hells Canyon Dam complex on the 
main stem Snake River, and widespread habitat degradation and reduced stream flows 
throughout the Snake River basin (Good et al. 2005). Another major concern for the species is 
the threat to genetic integrity from past and present hatchery practices, and the high proportion of 
hatchery fish in the aggregate run of SRB steelhead over Lower Granite Dam (Good et al. 2005; 
Ford 2011). On May 26, 2016, in the agency’s most recent five-year status review for Pacific 
salmon and steelhead, NMFS concluded that the species should remain listed as threatened (81 
FR 33468). 

Life history. Adult SRB steelhead enter the Columbia River from late June to October to begin 
their migration inland. After holding over the winter in larger rivers in the Snake River basin, 
steelhead disperse into smaller tributaries to spawn from March through May. Earlier dispersal 
occurs at lower elevations and later dispersal occurs at higher elevations. Juveniles emerge from 
the gravels in 4 to 8 weeks, and move into shallow, low-velocity areas in side channels and along 
channel margins to escape high velocities and predators (Everest and Chapman 1972). Juvenile 
steelhead then progressively move toward deeper water as they grow in size (Bjornn and Reiser 
1991). Juveniles typically reside in fresh water for 1 to 3 years, although this species displays a 
wide diversity of life histories. Smolts migrate downstream during spring runoff, which occurs 
from March to mid-June depending on elevation, and typically spend 1 to 2 years in the ocean. 

Spatial structure and diversity. This species includes all naturally spawning steelhead 
populations below natural and manmade impassable barriers in streams in the Snake River basin 
of southeast Washington, northeast Oregon, and Idaho, as well as the progeny of six artificial 
propagation programs (85 FR 81822). The artificial propagation programs include the Dworshak 
National Fish Hatchery, Salmon River B-run, South Fork Clearwater B-run, East Fork Salmon 
River Natural, Tucannon River, and the Little Sheep Creek/Imnaha River programs. The Snake 
River basin steelhead listing does not include resident forms of O. mykiss (rainbow trout) co-
occurring with steelhead. 
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The ICTRT identified 24 extant populations within this DPS, organized into five MPGs (ICTRT 
2003). The ICTRT also identified a number of potential historical populations associated with 
watersheds above the Hells Canyon Dam complex on the main stem Snake River, a barrier to 
anadromous migration. The five MPGs with extant populations are the Clearwater River, Salmon 
River, Grande Ronde River, Imnaha River, and Lower Snake River. In the Clearwater River, 
Dworshak Dam blocked the historic North Fork population from accessing spawning and rearing 
habitat. Current steelhead distribution extends throughout the DPS, such that spatial structure 
risk is generally low. For each population in the DPS, Table 5 shows the current risk ratings for 
the parameters of a VSP (spatial structure, diversity, abundance, and productivity). 

The SRB steelhead DPS exhibit a diversity of life-history strategies, including variations in fresh 
water and ocean residence times. Traditionally, fisheries managers have classified SRB steelhead 
into two groups, A‐run and B‐run, based on ocean age at return, adult size at return, and 
migration timing. A‐run steelhead predominantly spend one year in the ocean; B‐run steelhead 
are larger with most individuals returning after two years in the ocean. New information shows 
that most Snake River populations support a mixture of the two run types, with the highest 
percentage of B-run fish in the upper Clearwater River and the South Fork Salmon River; 
moderate percentages of B-run fish in the Middle Fork Salmon River; and very low percentages 
of B-run fish in the Upper Salmon River, Grande Ronde River, and Lower Snake River (NWFSC 
2015). Maintaining life history diversity is important for the recovery of the species. 

Diversity risk for populations in the DPS is either moderate or low. Large numbers of hatchery 
steelhead are released in the Snake River, and the relative proportion of hatchery adults in natural 
spawning areas near major hatchery release sites remains uncertain. The high proportion of 
hatchery fish on natural spawning grounds and the uncertainty regarding these estimates 
(NWFSC 2015) thus, drives moderate diversity risks for some populations. Reductions in 
hatchery-related diversity risks would increase the likelihood of these populations reaching 
viable status. 



26

Table 5. Summary of viable salmonid population (VSP) parameter risks and overall current 
status for each population in the Snake River Basin steelhead distinct population 
segment (NWFSC 2015). Risk ratings with “?” are based on limited or provisional data 
series. 

Major 
Population 

Group 
Population 

VSP Risk Parameter Overall 
Viability 
Rating 

Abundance/ 
Productivity 

Spatial 
Structure/ 
Diversity 

Lower Snake 
River 

Tucannon River High? Moderate High Risk? 
Asotin Creek Moderate? Moderate Maintained? 

Grande Ronde 
River 

Lower Grande Ronde N/A Moderate Maintained? 
Joseph Creek Very Low Low Highly Viable 
Wallowa River N/A Low Maintained? 
Upper Grande Ronde Low Moderate Viable 

Imnaha River Imnaha River Moderate? Moderate Maintained? 

Clearwater 
River 

(Idaho) 

Lower Mainstem Clearwater River* Moderate? Low Maintained? 
South Fork Clearwater River High? Moderate High Risk? 
Lolo Creek High? Moderate High Risk? 
Selway River Moderate? Low Maintained? 
Lochsa River Moderate? Low Maintained? 
North Fork Clearwater River Extirpated 

Salmon River 
(Idaho) 

Little Salmon River Moderate? Moderate Maintained? 
South Fork Salmon River Moderate? Low Maintained? 
Secesh River Moderate? Low Maintained? 
Chamberlain Creek Moderate? Low Maintained? 
Lower Middle Fork Salmon River Moderate? Low Maintained? 
Upper Middle Fork Salmon River Moderate? Low Maintained? 
Panther Creek Moderate? High High Risk? 
North Fork Salmon River Moderate? Moderate Maintained? 
Lemhi River Moderate? Moderate Maintained? 
Pahsimeroi River Moderate? Moderate Maintained? 
East Fork Salmon River Moderate? Moderate Maintained? 
Upper Mainstem Salmon River Moderate? Moderate Maintained? 

Hells Canyon Hells Canyon Tributaries Extirpated 
*Current abundance/productivity estimates for the Lower Clearwater Mainstem population exceed minimum thresholds for 
viability, but the population is assigned moderate risk for abundance/productivity due to the high uncertainty associated with the 
estimate. 

Abundance and productivity. Historical estimates of steelhead production for the entire Snake 
River basin are not available, but the basin is believed to have supported more than half the total 
steelhead production from the Columbia River basin (Good et al. 2005). The Clearwater River 
drainage alone may have historically produced 40,000 to 60,000 adults (Ecovista et al. 2003), 
and historical harvest data suggests that steelhead production in the Salmon River was likely 
higher than in the Clearwater (Hauck 1953). In contrast, at the time of listing in 1997, the five-
year geomean abundance for natural-origin steelhead passing Lower Granite Dam, which 
includes all but one population in the DPS, was 11,462 adults (Ford 2011). Abundance began to 
increase in the early 2000s, with the single year count and the five-year geomean both peaking in 
2015 at 45,789 and 34,179, respectively (ODFW and WDFW 2021). Since 2015, the numbers 
have declined steadily with only 9,634 natural-origin adult returns counted for the 2020-run year 
(ODFW and WDFW 2021). 
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Population-specific abundance estimates exist for some but not all populations. Of the 
populations for which we have data, three (Joseph Creek, Upper Grande Ronde, and Lower 
Clearwater) were meeting minimum abundance/productivity thresholds based on information 
included in the 2015 status review; however, since that time, abundance has substantially 
decreased. Only the five-year (2014-2018) geometric mean of natural-origin spawners of 1,786 
for the Upper Grande Ronde population appears to remain above the minimum abundance 
threshold established by the ICTRT (Williams 2020). The status of many of the individual 
populations remains uncertain, and four out of the five MPGs are not meeting viability objectives 
(NWFSC 2015). In order for the species to recover, more populations will need to reach viable 
status through increases in abundance and productivity. 

Status of Critical Habitat 
In evaluating the condition of designated critical habitat, NMFS examines the condition and 
trends of PBFs, which are essential to the conservation of the ESA-listed species because they 
support one or more life stages of the species. Proper function of these PBFs is necessary to 
support successful adult and juvenile migration, adult holding, spawning, incubation, rearing, 
and the growth and development of juvenile fish. Modification of PBFs may affect freshwater 
spawning, rearing or migration in the action area. Generally speaking, sites required to support 
one or more life stages of the ESA-listed species (i.e., sites for spawning, rearing, migration, and 
foraging) contain PBFs essential to the conservation of the listed species (e.g., spawning gravels, 
water quality and quantity, side channels, or food) (Table 6). 

Table 6. Types of sites, essential physical and biological features (PBFs), and the species life 
stage each PBF supports. 

Site Essential Physical and Biological Features Species Life Stage 
Snake River Basin steelheada 

Freshwater spawning Water quality, water quantity, and substrate Spawning, incubation, and 
larval development 

Freshwater rearing 

Water quantity and floodplain connectivity to 
form and maintain physical habitat conditions Juvenile growth and mobility 

Water quality and forageb Juvenile development 
Natural coverc Juvenile mobility and survival 

Freshwater migration Free of artificial obstructions, water quality 
and quantity, and natural coverc 

Juvenile and adult mobility and 
survival 

Snake River spring/summer Chinook salmon, fall Chinook, and sockeye salmon 

Spawning and juvenile rearing 

Spawning gravel, water quality and quantity, 
cover/shelter (Chinook only), food, riparian 
vegetation, space (Chinook only), water 
temperature and access (sockeye only) 

Juvenile and adult 

Migration 
Substrate, water quality and quantity, water 
temperature, water velocity, cover/shelter, 
foodd, riparian vegetation, space, safe passage 

Juvenile and adult 

a Additional PBFs pertaining to estuarine, nearshore, and offshore marine areas have also been described for Snake River Basin 
steelhead. These PBFs will not be affected by the proposed action and have therefore not been described in this opinion. 
b Forage includes aquatic invertebrate and fish species that support growth and maturation. 
c Natural cover includes shade, large wood, log jams, beaver dams, aquatic vegetation, large rocks and boulders, side channels, 
and undercut banks. 
d Food applies to juvenile migration only. 
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Table 7 describes the geographical extent within the Snake River of critical habitat for each of 
the four ESA-listed salmon and steelhead species. Critical habitat includes the stream channel 
and water column with the lateral extent defined by the ordinary high-water line, or the bankfull 
elevation where the ordinary high-water line is not defined. In addition, critical habitat for the 
three salmon species includes the adjacent riparian zone, which is defined as the area within 300 
feet of the line of high water of a stream channel or from the shoreline of standing body of water 
(58 FR 68543). The riparian zone is critical because it provides shade, streambank stability, 
organic matter input, and regulation of sediment, nutrients, and chemicals. 

Table 7. Geographical extent of designated critical habitat within the Snake River for ESA-listed 
salmon and steelhead. 

Evolutionarily 
Significant Unit (ESU)/ 

Distinct Population 
Segment (DPS) 

Designation Geographical Extent of Critical Habitat 

Snake River sockeye 
salmon 

58 FR 68543; 
December 28, 1993 

Snake and Salmon Rivers; Alturas Lake Creek; Valley 
Creek, Stanley Lake, Redfish Lake, Yellowbelly Lake, 
Pettit Lake, Alturas Lake; all inlet/outlet creeks to those 
lakes. 

Snake River 
spring/summer Chinook 
salmon 

58 FR 68543; 
December 28, 1
 
64 FR 57399; 
October 25, 199

993 

9 

All Snake River reaches upstream to Hells Canyon Dam; all 
river reaches presently or historically accessible to Snake 
River spring/summer Chinook salmon within the Salmon 
River basin; and all river reaches presently or historically 
accessible to Snake River spring/summer Chinook salmon 
within the Hells Canyon, Imnaha, Lower Grande Ronde, 
Upper Grande Ronde, Lower Snake–Asotin, Lower Snake–
Tucannon, and Wallowa sub-basins. 

Snake River fall Chinook 
salmon 

58 FR 68543; 
December 28, 1993 

Snake River to Hells Canyon Dam; Palouse River from its 
confluence with the Snake River upstream to Palouse Falls; 
Clearwater River from its confluence with the Snake River 
upstream to Lolo Creek; North Fork Clearwater River from 
its confluence with the Clearwater River upstream to 
Dworshak Dam; and all other river reaches presently or 
historically accessible within the Lower Clearwater, Hells 
Canyon, Imnaha, Lower Grande Ronde, Lower Salmon, 
Lower Snake, Lower Snake–Asotin, Lower North Fork 
Clearwater, Palouse, and Lower Snake–Tucannon sub-
basins. 

Snake River Basin 
steelhead 

70 FR 52630; 
September 2, 2005 

Specific stream reaches are designated within the Lower 
Snake, Salmon, and Clearwater River basins. Table 21 in 
the Federal Register details habitat areas within the DPS’s 
geographical range that are excluded from critical habitat 
designation.  

Spawning and rearing habitat quality in tributary streams in the Snake River varies from 
excellent in wilderness and roadless areas to poor in areas subject to intensive human land uses 
(NMFS 2015; NMFS 2017a). Critical habitat throughout much of the Interior Columbia, (which 
includes the Snake River and the Middle Columbia River) has been degraded by intensive 
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 
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flows, impaired water quality, and reduction of habitat complexity are common problems for 
critical habitat in non-wilderness areas. Human land use practices throughout the basin have 
caused streams to become straighter, wider, and shallower, thereby reducing rearing habitat and 
increasing water temperature fluctuations. 

In many stream reaches designated as critical habitat in the Snake River basin, stream flows are 
substantially reduced by water diversions (NMFS 2015; NMFS 2017a). 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 streamflow has been identified as a major 
limiting factor for Snake River spring/summer Chinook and Snake River basin steelhead in 
particular (NMFS 2017a). 

Many stream reaches designated as critical habitat for these species are listed on the Clean Water 
Act 303(d) list for impaired water quality, such as elevated water temperature (IDEQ 2020). 
Many areas that were historically suitable rearing and spawning habitat are now unsuitable due 
to high summer stream temperatures, such as some stream reaches in the Upper Grande Ronde. 
Removal of riparian vegetation, alteration of natural stream morphology, and withdrawal of 
water for agricultural or municipal use all contribute to elevated stream temperatures. Water 
quality in spawning and rearing areas in the Snake River has also been impaired by high levels of 
sedimentation and by heavy metal contamination from mine waste (e.g., IDEQ and USEPA 
2003; IDEQ 2001). 

The construction and operation of water storage and hydropower projects in the Columbia River 
basin, including the eight run-of-river dams on the main stem lower Snake and lower Columbia 
Rivers, have altered biological and physical attributes of the main stem migration corridor. 
Hydro-system development modified natural flow regimes, resulting in warmer late summer and 
fall water temperature. Changes in fish communities led to increased rates of piscivorous 
predation on juvenile salmon and steelhead. Reservoirs and project tailraces have created 
opportunities for avian predators to successfully forage for smolts, and the dams themselves have 
created migration delays for both adult and juvenile salmonids. Physical features of dams, such 
as turbines, have delayed migration for both adults and juveniles. Turbines and juvenile bypass 
systems have also killed some out-migrating fish. However, some of these conditions have 
improved. The Bureau of Reclamation and U.S. Army Corps of Engineers have implemented 
measures in previous Columbia River System hydropower consultations to improve conditions in 
the juvenile and adult migration corridor including 24-hour volitional spill, surface passage 
routes, upgrades to juvenile bypass systems, and predator management measures. These 
measures are ongoing and their benefits with respect to improved functioning of the migration 
corridor PBFs will continue into the future. 

Climate Change Implications for ESA-listed Species and their Critical Habitat 

One factor affecting the rangewide status of Snake River salmon and steelhead, and aquatic 
habitat at large, is climate change. The U.S. Global Change Research Program (USGCRP) 
reports average warming in the Pacific Northwest of about 1.3ºF from 1895 to 2011, and projects 
an increase in average annual temperature of 3.3ºF to 9.7ºF by 2070 to 2099 (compared to the 
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period 1970 to 1999), depending largely on total global emissions of heat-trapping gases 
(predictions based on a variety of emission scenarios including B1, RCP4.5, A1B, A2, A1FI, and 
RCP8.5 scenarios). The increases are projected to be largest in summer (Melillo et al. 2014, 
USGCRP 2018). The five warmest years in the 1880 to 2019 record have all occurred since 
2015, while 9 of the 10 warmest years have occurred since 2005 (Lindsey and Dahlman 2020). 

Several studies have revealed that climate change has the potential to affect ecosystems in nearly 
all tributaries throughout the Snake River (Battin et al. 2007; Independent Scientific Advisory 
Board; ISAB 2007). While the intensity of effects will vary by region (ISAB 2007), climate 
change is generally expected to alter aquatic habitat (water yield, peak flows, and stream 
temperature). As climate change alters the structure and distribution of rainfall, snowpack, and 
glaciations, each factor will in turn alter riverine hydrographs. Given the increasing certainty that 
climate change is occurring and is accelerating (Battin et al. 2007), NMFS anticipates salmonid 
habitats will be affected. Climate and hydrology models project significant reductions in both 
total snow pack and low-elevation snow pack in the Pacific Northwest over the next 50 years 
(Mote and Salathé 2009). These changes will shrink the extent of the snowmelt-dominated 
habitat available to salmon and may restrict our ability to conserve diverse salmon life histories. 

In the Pacific Northwest, most models project warmer air temperatures, increases in winter 
precipitation, and decreases in summer precipitation. Average temperatures in the Pacific 
Northwest are predicted to increase by 0.1 to 0.6°C (0.2°F to 1.0°F) per decade (Mote and 
Salathé 2009). Warmer air temperatures will lead to more precipitation falling as rain rather than 
snow. As the snowpack diminishes, seasonal hydrology will shift to more frequent and severe 
early large storms, changing stream flow timing, which may limit salmon survival (Mantua et al. 
2009). The largest driver of climate-induced decline in salmon populations is projected to be the 
impact of increased winter peak flows, which scour the streambed and destroy salmon eggs 
(Battin et al. 2007). 

Higher water temperatures and lower spawning flows, together with increased magnitude of 
winter peak flows are all likely to increase salmon mortality. The ISAB (2007) found that higher 
ambient air temperatures will likely cause water temperatures to rise. Salmon and steelhead 
require cold water for spawning and incubation. As climate change progresses and stream 
temperatures warm, thermal refugia will be essential to persistence of many salmonid 
populations. Thermal refugia are important for providing salmon and steelhead with patches of 
suitable habitat while allowing them to undertake migrations through or to make foraging forays 
into areas with greater than optimal temperatures. To avoid waters above summer maximum 
temperatures, juvenile rearing may be increasingly found only in the confluence of colder 
tributaries or other areas of cold-water refugia (Mantua et al. 2009). 

Climate change is expected to make recovery targets for salmon and steelhead populations more 
difficult to achieve. Climate change is expected to alter critical habitat by generally increasing 
temperature and peak flows and decreasing base flows. Although changes will not be spatially 
homogenous, effects of climate change are expected to decrease the capacity of critical habitat to 
support successful spawning, rearing, and migration. Habitat actions can address the adverse 
impacts of climate change on salmon. Examples include restoring connections to historical 
floodplains and freshwater and estuarine habitats to provide fish refugia and areas to store excess 
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floodwaters, protecting and restoring riparian vegetation to ameliorate stream temperature 
increases, and purchasing or applying easements to lands that provide important cold water or 
refuge habitat (Battin et al. 2007; ISAB 2007). 

2.3. 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). 

For purposes of this consultation, the action area extends from the farthest upstream City/LCSC 
and ITD2 stormwater discharges that may affect the Clearwater River from RM 4 downstream to 
its confluence with the Snake River and from the farthest upstream City/LCSC and ITD2 
stormwater discharges that may affect the Snake River at RM 144 near the Tammany Creek 
confluence. The action area includes two small tributary streams: Lindsay Creek, in which 
stormwater discharges may affect fish and the amount of food near its confluence with the 
Clearwater River at RM 2.2 and Tammany Creek, in which stormwater discharges may affect 
fish and the amount of food in its lower one-half mile and confluence with the Snake River at 
RM 144. The action area extends downstream in the Snake River to Lower Granite Dam (LGD) 
at RM 103, which is the waterbody (Lower Granite Reservoir; LGR) where sediment-bound 
loads from the proposed action are expected to settle and traceable effects to resident biota are 
expected to occur.  

Within the action area, the Snake River is used by rearing and migrating juveniles and migrating 
and staging adults of threatened Snake River spring/summer Chinook salmon, Snake River Fall 
Chinook salmon, Snake River Basin steelhead, and endangered Snake River sockeye salmon. 
The lower Clearwater River is used by rearing and migrating juveniles and migrating and staging 
adults of Snake River fall Chinook salmon and Snake River Basin steelhead. Lower Tammany 
Creek may be used by spawning and rearing Snake River Basin steelhead. Within the action area 
the Snake River is designated critical habitat for Snake River spring/summer Chinook salmon, 
Snake River fall Chinook salmon, Snake River sockeye salmon, and Snake River Basin 
steelhead; the Clearwater River is designated critical habitat for Snake River fall Chinook 
salmon and Snake River Basin steelhead; and the lower one-half mile of Tammany Creek is 
designated critical habitat for Snake River Basin steelhead. 

2.4. Environmental Baseline 

The “environmental baseline” refers to the condition of the listed species or its designated critical 
habitat in the action area, without the consequences to the listed species or designated critical 
habitat caused by the proposed action. 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 consultations, and the impact of State or private actions, 
which are contemporaneous with the consultation in process. The consequences to listed species 
or designated critical habitat from ongoing agency activities or existing agency facilities that are 
not within the agency’s discretion to modify are part of the environmental baseline (50 CFR 
402.02). 
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Urban development alters the natural infiltration of vegetation and soil and generates or collects 
many diverse pollutants that accumulate on impervious surfaces and compacted and poor soils. 
Precipitation runs off these surfaces and is quickly drained through a system of conveyances into 
streams, rivers, and lakes. The hydrologic effects of these alterations and climate change increase 
erosion and streambank scouring, downstream sedimentation and flooding, and channel 
simplifications, which can affect aquatic life (Jorgensen et al. 2013; Jonsson et al. 2017). 
Contaminants become entrained in stormwater from a variety of sources in the urban landscape 
and are typically discharged to surface waters in mixtures. Urban stormwater is commonly a 
major contributing factor to water quality impairments (EPA 2020). 

Roads generate a broad range and large loads of pollutants that accumulate and runoff 
impervious surfaces into stormwater drains and into streams, rivers, and lakes. Vehicle wear and 
emissions are primary sources of tire tread particles, metallic particles (particularly copper and 
chromium); persistent bio-accumulating toxicants (PBTs) from upholstery, plastic, and carpet; 
and polycyclic aromatic hydrocarbons (PAHs), nickel, and zinc from exhaust and leakage. 

The current types, concentrations, and loads of pollutants draining from the Lewiston UA and 
associated roadways are not well monitored. Stormwater contaminants from monitored UAs and 
proximate receiving waters in the region and elsewhere (EPA 2020) indicate pollutants entering 
the Lewiston UA stormwater conveyances are likely to include: common-use herbicides and 
pesticides, nutrients (nitrogen, phosphorus), silt and sediment, chlorides, metals, petroleum 
hydrocarbons, livestock fecal matter (bacteria), pharmaceuticals, surfactants (detergents, 
cleaners, pesticide adjuvants), along with several PBTs and their metabolites (Table 8). These 
common and legacy pollutants are often present regardless of land use within a drainage. Other 
parameters such as temperature, pH, hardness, and conductivity may also be pollutants or 
indicators that other pollutants are negatively impacting receiving waters. 
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Table 8. Common urban area pollutants expected in Lewiston stormwater. 
Pollutant Class Examples Urban Sources 

PBTs (persistent 
bio-accumulating 
toxicants) 

POPs (persistent organochlorine pollutants) 
PCBs (polychlorinated biphenyls) 
PBDEs (polybrominated diphenyl ethers) 
PFCs (poly- and per-fluorinated compounds) 
Pharmaceuticals (estrogen, antidepressant) 

Eroding soil, solids, 
development, 
redevelopment, vehicles, 
emissions, industrial, 
consumer products 

Petroleum 
hydrocarbons 

PAHs (polycyclic aromatic hydrocarbons), 
microplastics 
 

Roads (vehicles, tires), 
Industrial, consumer 
products 

Metals Mercury, copper, chromium, nickel, titanium, zinc Roads, electronics, 
pesticides, paint, waste 
treatment  

Common use 
pesticides, 
surfactants 

Herbicides (glyphosate, diquat), insecticides, 
adjuvants, surfactants (detergents, soaps) 

fungicides, Roads, railways, lawns, 
levees, golf courses, parks  

Nutrients and 
Sediment 

Nitrogen, phosphorus fertilizers 
Fine-grained inorganic sediment 

Fertilizer, soil erosion 

Temperature and 
Dissolved oxygen 

Warm water, 
sediments) 

unvegetated exposed surfaces (soil, water, Impervious surfaces, rock, 
soil (roads, parking lots, 
railways, roofs,) 

Bacteria Escherichia coli Livestock waste, organic 
solids 

Contaminants in stormwater drains may reach receiving waters in solution or bound to organic or 
inorganic material. Water currents may transport contaminates that are in solution or suspended 
far downstream, even to estuaries and the ocean. Contaminants bound to solids typically settle on 
substrates, where some are buried by sedimentation and sequestered to deep sediments away 
from most aquatic biota. Wind waves, water currents, and changing water levels erode substrates 
and resuspend contaminated sediments that are transported farther downstream (Johnson et al. 
2005). Sedimentation of contaminated material occurs in habitats with slower currents (wider or 
deeper sections of channel, reservoir backwaters, coves, and shorelines). In soil, sediments, and 
water, various metals and changes in oxygen, pH, and temperature can alter toxicity, binding 
properties, volatility, and degradation patterns and persistence of contaminants (Johnson et al. 
2005). Metals especially serve as redox catalysts, chelating or binding other contaminants or 
eluting them from their bound state. Salmonid prey may accumulate contaminants by direct 
contact in water and sediments, ventilation in water, or ingestion of contaminated plankton, 
invertebrates, detritus, and sediment. Salmonids and other fish may be exposed to contaminants 
in water by dermal contact, respiration, and from ingestion of contaminated prey. 

In the Snake River and its tributaries upstream of the action area, the collective effects of 
agriculture and its irrigation storage reservoirs, hydropower development, mining, forestry, 
grazing, and urbanization have combined to negatively affect the environmental baseline for 
water and sediment quality in the action area. Most populations of Snake River salmon ESUs and 
the SRB steelhead DPS depend upon the Snake River in the action area, and downstream reaches 
of the lower Snake River and Columbia River, for juvenile rearing and migration and adult 
migration routes between the Pacific Ocean and spawning areas in Idaho and eastern Oregon. 
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Contaminants in water and sediments of the action area that are also present throughout the 
lower Snake River and Columbia River downstream of action area include mercury, copper, and 
other metals; chlorinated pesticides and their degradates (DDT, DDD, DDE), polychlorinated 
dibenzo-p-dioxins and furans, polychlorinated biphenyls (PCBs), polybrominated diphenyl 
ethers (PBDEs), PAHs, and many others (Hinck et al. 2006; Seiders et al. 2007; Johnson et al. 
2006; Johnson et al. 2013a; Alvarez et al. 2014; Counihan et al. 2014; WDOE 2006. Persistent 
organochlorine pollutants (POPs), some of which were discontinued 15 to 30 years ago, still 
exceed benchmarks for human health, aquatic life, and fish-eating wildlife in water, bed-
sediment, and fish tissue samples in the Snake and Columbia Rivers (Johnson and Norton 2005; 
Hinck et al. 2006; Seiders et al. 2011; Johnson et al. 2007; Johnson et al. 2013b; Nilsen et al. 
2014; Alvarez et al. 2014; WDOE 2021). Arkoosh et al. (2011) found high proportions (42 
percent to 94 percent) of juvenile Chinook salmon were exposed to PBT and PAH levels in the 
action area that could potentially cause adverse effects and that contribute to harmful body 
burdens and lipid concentrations that continue to be accumulated during rearing and migration in 
downriver reaches. Thus, Snake River salmonid exposure and bioaccumulation of PBTs 
occurring in the action area significantly contribute to harmful levels measured in Snake River 
salmonid juveniles in the Columbia River and estuary (Arkoosh et al. 2011). 

Lower Granite Dam (LGD) and reservoir (LGR) is the uppermost of four projects on the lower 
Snake River, including Little Goose, Lower Monumental, and Ice Harbor dams and reservoirs. 
All are run-of-the river facilities, with limited storage capacity. The dams were built to support 
navigation, hydropower generation, irrigation, and recreation. The impoundment of the river 
converted it into a continuous reservoir system, increasing depths to 100 feet or more, altering 
and slowing river flows, increasing water temperature and sedimentation of contaminants 
(Coutant and Whitney 2006). Temperature, dissolved oxygen, and pH are water quality 
impairment pollutants in the Snake River where it flows into LGR (WDOE 2021) and the action 
area in Idaho and Washington. Dissolved oxygen levels in the Snake River at the head of the 
LGR may be quite low from early summer to fall, because dissolved oxygen is primarily reduced 
by high water temperatures (NMFS 2004; EPA 2020). Dissolved oxygen concentration at the 
upstream monitoring location on the Snake River ranged from 5.9 mg/L to 14.4 mg/L, with a 
mean of 8.59 mg/L (EPA 2019, 2020). 

Tiffan and Hatten (2012) estimated 44 percent of LGR shoreline is comprised of riprap. Almost 
the entire shoreline of the Lewiston UA along the Snake and Clearwater Rivers is hardscaped 
with riprap. The Lewiston levees that extend 7.6 miles mostly along the lower Clearwater River 
are practically devoid of vegetation or trees (Figure 2; EPA 2020). This lack of vegetation along 
with the hardscape shoreline and channel modification reduces the function and value of 
salmonid habitat, resulting in a reduction in prey in the action area, and increased floodplain 
water temperatures of 7-10oC over that of the Clearwater River (EPA 2020; COE 2005; Nitoiu 
and Beltrami 2005; Henning et al. 2006; Jorgensen et al. 2013). To prevent growth of vegetation, 
levees are treated with highly toxic formulations and mixtures of terrestrial herbicides (Roundup, 
diquat, and others); this practice of levee management has not undergone ESA section 7 
consultation (NMFS 2019; NMFS 2012). 
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Figure 2.Google Earth images of lower Clearwater River riparian and floodplain habitats; 
(upper) north levee a pump station and (lower) west levee pump station. 

The COE changes pool elevations of LGR and/or dredges the lower Clearwater River and 
confluence area seasonally and every few years as needed to maintain navigation access (NMFS 
2014b). Dredge spoils are disposed of in-water within LGR (Bennett et al. 1995; Gottfried et al. 
2011; NMFS 2014b), where variable water levels may repeatedly resuspend potentially 
contaminated sediment and redistribute it farther downriver (Tremblay and Lucotte 1997). Using 
dredge spoils to create shallow water habitat that was lost from the inundation of LGR, has 
attracted increased use by juvenile salmonids (Gottfried et al. 2011), although risk from 
contaminated sediments continues. Hydropower, navigation, industry, urbanization, agriculture, 
levees, and widespread bank armoring have adversely impacted habitat in the action area. These 
altered habitats reduce survival and growth of listed salmonids in the action area by contributing 
to elevated water temperature, increased chemical contamination, and the proliferation of 
invasive plants, invertebrates, and warm water fish predators and competitors (NMFS 2019; 
Erhardt et al. 2018; Tiffan et al. 2020; Tiffan et al. 2014; Tiffan et al. 2016; Garland et al. 2002; 
Li et al. 1984). 

Sediment Quality in the Action Area 

Sediments of the Snake and Clearwater Rivers in the action area have accumulated chemical 
contaminants from several sources, including dioxin, metals, pesticides, herbicides, ammonia 
and nitrogen (NMFS 2004; USFWS 2004; EPA 2020). 

Sediment core samples in the action area of LGR and the Snake and Clearwater Rivers contained 
higher concentrations of metals in fine-grained sediments. Higher velocity currents and 
turbulence at the confluence typically carry contaminated suspended solids and sediments farther 
downstream into LGR. The particles then settle in substrate depressions and other areas of 
slower current (Braun et al. 2012), including those along shallow water and nearshore habitats 
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where juvenile salmonids rear and feed. Highest concentrations of metals contaminating 
sediments were often at or within a foot of substrate surfaces and readily available to benthic 
invertebrates. Consistent concentrations in cores extending from substrate surfaces to five feet in 
depth indicate contaminant loads are continually delivered. 

Of the metals tested in the action area copper and chromium most frequently exceeded sediment 
quality guidelines (SQGs) threshold effect concentrations (TECs2) (MacDonald et al. 2000a), 
primarily within the lower Clearwater River and 1-18 miles downstream of the confluence 
(Table 9; Braun et al. 2012). Typically, metals concentrations were lower in samples collected 
from the Snake River upstream from the confluence as compared to those collected from the 
Clearwater River and downstream in LGR (Braun et al. 2012). Concentrations of metals were 
greater than TECs in 43 percent of the samples at site 31 (Snake RM 121) and 29 percent of the 
samples at site 9 (Clearwater RM 0.9; Braun et al. 2012; Table 9). The highest concentration of 
sediment copper (740 mg/kg DW) was found in the lower Clearwater River (RM 0.9) off its 
northern shore, which far exceeds the probable effects level (PEL of 197 mg/kg DW; 
MacDonald et al. 2000a; Buchman 2008). The highest sediment concentrations of zinc (390 
mg/kg DW; Table 9) were found at this same location in the lower Clearwater River, which 
exceeded its PEL of 315 mg/kg DW). 

Sediment mercury concentrations exceeded TECs in samples from three sites in the Snake River 
within the action area, from one mile upstream of the Clearwater confluence to 18 miles 
downstream of the confluence (Braun et al. 2012). Most mercury concentrations from sediments 
of the Snake and Clearwater River ranged from 0.01-0.04 mg/kg DW; however, several samples 
downstream from the confluence had mercury concentrations of 0.1-0.3 mg/kg DW. The highest 
concentration of sediment mercury (2.32 mg/kg DW) exceeded its PEL of 0.49 mg/kg DW and 
was found in the action area of the Snake River within the pool of LGR about one mile upstream 
of the Clearwater confluence (Table 9; Braun et al. 2012). 

Hells Canyon Dam is about 100 river miles upstream of the action area and is one of three 
dams/reservoirs that release substantial concentrations (0.062 ng/L) of methylmercury (MeHg) 
during late summer and fall and concentrations of unfiltered inorganic divalent Hg during early 
spring (median 0.9-0.96 ng/L; Baldwin et al. 2020). Significant adverse sub-lethal effects for 
sensitive aquatic species are observed at 0.03-0.1 µg/L and water quality criteria of 0.012 µg/L 
provide only limited protection (Eisler 1987; NMFS 2014a). Mercury species are transformed by 
organic and inorganic processes to MeHg, which quickly bio-accumulates throughout aquatic 
food webs and biomagnifies through trophic levels. Dissolved MeHg from the Hells Canyon 
Complex is delivered by the Snake River directly to the action area. Thirty-one percent of 
smallmouth bass sampled from the Hells Canyon Complex to 60 miles downstream in the Snake 
River exceeded IDEQ’s human health fish tissue criterion for mercury (0.3 mg/kg WW). In the 
action area, mercury concentrations in resident fish exceed Washington’s water quality criteria 
for human health concentrations (Table 10; WDOE 2021). 

2 In sediment quality guidelines, threshold effect concentration (TEC) and probable effect level (PEL) are designed to frame 
responses of aquatic organisms to contaminant challenges (i.e., toxicity test endpoints). Basically, if toxic concentrations in 
sediment exceed TEC then adverse effects to some endpoints (e.g., diversity, growth, food web contamination) are expected and if 
sediment concentrations exceed PEL then severe habitat degradation and associated adverse effects are expected (e.g., reduced 
abundance, lethality, food web contamination). 
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Dworshak Dam is about 40 river miles upstream of the action area where cold water is released 
from the hypolimnion of its 600 feet deep reservoir during spring and summer to mitigate warm 
temperatures in the lower Snake River reservoirs. Cold-water releases from Dworshak Reservoir 
are commonly large enough to double natural flows of the lower Clearwater River in the action 
area. Concentrations of MeHg released from Dworshak Reservoir were not found in literature 
searches, but its large varial zone and thermally stratified depths have potential for MeHg 
production, even if nutrients and mercury are limited. Water from Dworshak Reservoir has low 
concentrations of dissolved organic carbon (DOC). Low DOC (9 mg/L; EPA 2019) in the action 
area increases the toxicity of copper (NMFS 2014a) to juvenile salmonids and their invertebrate 
prey. 

Another metal prevalent in the sediments of LGR was titanium dioxide (TiO2). The acute effects 
screening threshold level for TiO2 is 2,000 ppb in Buchman (2008). Braun et al. (2012) found 
concentrations of TiO2 in sediments of the lower Clearwater River ranged from (4,540 to 7,760 
mg/kg or ppm), which were distributed in slightly declining concentrations to LGD. Consistent 
concentrations of TiO2 from near substrate surfaces to depths of five feet, indicate discharged 
loads are substantial and continual over long-terms and are readily available to bind with PBTs 
and metals and enter food webs. Titanium dioxide concentrations in sediments of the Snake 
River above the confluence were approximately half or less than those of the lower Clearwater 
River, which indicates local source(s). 

Table 9. Locations of exceedances of probable effect levels (PELs), threshold effect 
concentrations (TECs), and concentration ranges of metals among dry-weight sediment 
core samples from the Snake and Clearwater Rivers in the action area (MacDonald et al. 
2000a; Braun et al. 2012). River miles (RMs) increase from river mouths upstream; the 
Clearwater River confluence is at RM 139 of the Snake River and RM 0 of the 
Clearwater River. 
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Sediment concentrations of several metals exceeded harmful effects thresholds, which are 
expected to reduce and alter benthic invertebrate communities (MacDonald et al. 2000a). Such 
alteration first reduces abundance and production of sensitive benthic invertebrate, such as filter 
feeders and other large-bodied energy-rich prey. Fine sediment commonly leads to a 
preponderance of smaller-bodied guilds of silt/sand burrowing invertebrates that may 
bioaccumulate contaminants at relatively higher rates. NMFS (2004) summarized the near 
absence of bivalve mussels in the action area and required monitoring for a bioaccumulation 
study. EPA (2019) described that attempts to rear bivalves in cages throughout the confluence 
area failed due to mortality. Although warm temperatures were described as the likely cause, 
substrate-water fluxes of metals (Amato et al. 2018) or sedimentation were also likely 
contributors. Nonnative Neomysis prawns have invaded the action area and are increasing in 
relative abundance and in salmonid diets (Tiffan et al. 2014). These small benthic invertebrates 
are omnivores that may feed heavily on contaminated detritus in offshore and nearshore 
depositional areas. Vertical nocturnal and seasonal migrations to shallow water may bring deep-
water sequestered benthic energy and contaminants to shallow water-feeding salmonids (Tiffan 
et al. 2017). Ingesting relatively more, smaller prey that are closely associated with contaminated 
sediments is likely to increase bioaccumulation rates in rearing salmonids (Farag et al. 1998; 
Bettaso and Goodman 2010). 

Contaminants in Fish in the Action Area 

Seiders et al. (2011) collected fish from six areas of the Snake River within and downstream of 
the action area. Sixty samples from ten species of fish were tested for mercury, POPs, PCBs, 
PBDEs, and polychlorinated dibenzo-p-dioxins and furans (PCDD/Fs). No sites in these reaches 
of the Snake River met the State of Washington’s water quality standards fish tissue/human 
health criteria for fish consumption because of elevated levels of contaminants in one or more 
species of fish. 

Washington lists these reaches and water bodies as water quality impaired under the Federal 
Clean Water Act (Category 5; 303[d] list; WDOE 2021). Fish monitoring sites in LGR included 
one near Clarkston (just downstream of the Lewiston UA and confluence with the Clearwater 
River) and another farther downstream near LGD, which are in the action area. These two sites 
did not meet Washington water quality criteria for fish tissue/human health criteria for fish 
consumption based on elevated concentrations of total PCBs, 2378-TCDD, 4,4’-DDE, dieldrin, 
toxaphene, and mercury in resident fishes (Table 10; Seiders et al. 2011; Seiders and Sandvik 
2020). These monitored sites are downstream of the Lewiston UA and receive contaminated 
stormwater and other discharges from several industrial, navigation, and commercial sites along 
the lower Clearwater and Snake Rivers in Idaho. 

Typically, long-lived, larger-bodied, higher trophic-level piscivores, and strongly benthic fishes 
have highest concentrations of bioaccumulate and biomagnified contaminants in tissues. These 
are represented in the Snake River by channel catfish, bass, and northern pikeminnow (Table 
10). Also contaminated, however, are mountain whitefish, peamouth, and bluegill, which feed on 
benthic invertebrates and zooplankton across a range of habitats (substrate, water column, and 
surface), at similar trophic stages to juvenile salmonids, albeit for only a few more years. Erhardt 
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et al. (2018) estimated salmonids could comprise 30 percent of the annual diets of smallmouth 
bass in LGR.  

Table 10. Monitoring sites, fish species, and 303d listed impairment pollutants in the Snake 
River in Washington (from Seiders et al. 2011; Seiders and Sandvik 2020; WDOE 
2021). Sites Lower Granite Dam (RMs 103-105) and Clarkston (RMs 130-135) are in 
the action area. 

Idaho Water Quality and Other Dischargers in the Action Area 

The state of Idaho includes the Snake River, Lindsay and Tammany Creeks as impaired waters 
(Table 11; IDEQ 2016), all of which are receiving waters of Lewiston MS4 discharges. The 
lower Clearwater River within the Lower Granite Dam Pool (LGDP) is listed by IDEQ (2016) as 
having no impairment pollutants and as fully supporting all beneficial uses. 
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Table 11. Water quality assessments, impairment pollutants, and TMDL status of receiving 
waters in and around the Lewiston Urban Area in Idaho. The receiving waterbody 
LGDP is the lower Clearwater River within the Lower Granite Dam Pool. 

Other wastewater, industrial, and industrial stormwater discharges to the Snake and Clearwater 
Rivers are permitted by IDEQ or by WDOE in the Snake River action area in and around the 
Lewiston UA (Table 12). These discharges contribute to impaired water and sediment quality 
(NMFS 2004; EPA 2019) in the action area but their permits have not undergone ESA 
consultation and the underlying NPDES permits are not covered by this consultation. These other 
discharges in the action area may occur in proximity to MS4 discharges, may intermix with MS4 
discharges in levee drainage system discharges to the Clearwater River, or intermix in 
conveyances discharging to the Snake River. Several nonpoint source discharges contribute to 
water and sediment quality impairments in Tammany and Lindsay Creeks upstream of and 
within the action area and are not covered by this consultation. 
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Table 12. Existing industrial, wastewater, and industrial stormwater dischargers near Lewiston, 
Idaho and Clarkston, Washington that may impact the action area. 

Facility Permit Number Permit Type Receiving Water 
Idaho 
Lewiston WWTP  
City of Lewiston Water 
Treatment Plant  
Clearwater Paper 
Corporation  
Pacific Steel and 
Recycling  
Herco, Inc. Asphalt 
Paving Plant  
Clearwater Bullets 
Clearwater Paper 
Corporation  
Port of Lewiston  
Port of Lewiston  
Port of Lewiston  
Federal Cartridge 
Federal Cartridge 

ID0022055  
IDG380003  

ID0001163  

IDR053088  

IDR053215  

IDR053238 
IDR053113  

IDR053166  
IDR053167  
IDR053168  
IDR053178 
IDR053179 

POTW  
Drinking Water Treatment 
Plant  
Industrial  

Industrial Stormwater  

Industrial Stormwater  

Industrial Stormwater  
Industrial Stormwater  

Industrial Stormwater  
Industrial Stormwater  
Industrial Stormwater  
Industrial Stormwater  
Industrial Stormwater  

Clearwater River  
Clearwater River  

Snake River  

Clearwater River  

Clearwater River  

Snake River 
Lost Creek Wetland  

Clearwater River  
Clearwater River  
Clearwater River  
Snake River 
Snake River 

Washington 
Appleside Townhomes  

Asotin County Landfill 

Atlas Sand & Rock 
Evans Road Pit 
Clarkston City 
Clarkston WWTP  
Dimke Properties 
Housing Development 
Motley Bayman Pit 
Poe Asphalt Paving 
Dry Gulch Pit 
Poe Asphalt Paving 
Inc. 1900 Plant 

WAR307837 
 
ST0005370 
 
WAG507004 
 
WAR046502 
WA0021113  
WAR308515 
 
WAG507157 
WAG507137 

WAG500057 

Construction Stormwater 

Industrial Stormwater 

Sand and Gravel 
 
Municipal Stormwater 
POTW  
Construction Stormwater 

Sand and Gravel 
Sand and Gravel 
 
Sand and Gravel 

Snake River 

Snake River 

Snake River 

Snake River 
Snake River  
Snake River  

Snake River  
Snake River  

Snake River  

Exposure and Fish Presence in the Action Area 

Most Snake River populations of anadromous salmon and steelhead rear and migrate 
downstream as juveniles and migrate upstream as adults through the action area. Anadromous 
fish are not present in Lindsay Creek because a dam and tunnel block its lower reach. Steelhead 
are expected to spawn during spring and rear year-round in the lower half-mile of Tammany 
Creek in the action area. Most sub-yearling and yearling spring/summer Chinook salmon are 
present, rearing and migrating through the action area from March through July (Connor et al. 
2001; Tiffan et al. 2014; Erhardt et al. 2018). Some sub-yearling fall Chinook salmon arrive in 
the action area later in the summer and fall, overwinter, and migrate the following spring 
(Connor et al. 2005; Hegg et al. 2013). Some yearling sockeye salmon and steelhead migrate 
downstream during spring and rear several weeks in LGR, while other juvenile steelhead may 
rear one or two years in the action area. Overall, several life history types of several different 
species variably use the action area for days to months or years (Tiffan et al. 2018; Tiffan et al. 
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2012). Most adult salmon migrate through the action area in a few days with some fish staging 
for longer periods until water temperatures cool during late summer and fall. Adult steelhead 
typically migrate upstream into LGR during summer and fall and may overwinter there for 6-10 
months prior to spring spawning (Keefer et al. 2008). 

Movement rates of migrating juvenile salmon are slower in lower velocity and colder water. 
Yearling smolts may migrate through LGR in a few days or weeks, feeding each day. Natural-
reared salmonids are typically smaller than hatchery fish, smaller sub-yearlings and yearlings 
tend to feed on smaller-bodied invertebrates, which accumulate higher concentrations of metals 
(Farag et al. 1998; Farag et al. 1999) and smaller fish tend to rear in shallow water shoreline 
habitats of the action area for longer periods (Tiffan et al. 2018; Tiffan et al. 2012). The growth 
of juvenile salmonids is largely determined by the availability, consumption rate, and energy 
content of prey in freshwater systems (Sergeant and Beauchamp 2006; Tiffan et al. 2014; 
Grunblatt et al. 2019). These fish must feed to build energy reserves required for migration 
where they are vulnerable to depleted lipids and starvation or exhaustion, and to predation in 
lower rivers, estuary, and ocean (Muir and Coley 1996; Macneale et al. 2010; Davis et al. 2018; 
Erhardt et al. 2018). 

The major food source of rearing and migrating salmonids within the action area is benthic 
invertebrates (Bennett et al. 1983; Bennett et al. 1995; Muir and Coley 1996; Tiffan et al. 2014). 
Dipterans, Coleoptera, amphipods, and prawns adapted to sand and silt substrates are often of 
smaller size, burrow into sediments and exhibit extensive vertical migrations to deep sediments 
each day to reduce predation. These invertebrates may also feed more frequently in biofilms and 
detritus along reservoir substrates where several types of pollutants settle and may accumulate 
contaminants at greater concentrations than larger-bodied invertebrates (Farag et al. 1998; Farag 
et al. 1999). Smaller benthic invertebrates comprise large proportions of salmonid diets in LGR 
(Tiffan et al. 2014; Bennett et al. 1983). Smaller-bodied sub-yearling Chinook salmon and one-
year old sockeye salmon and steelhead typically eat smaller invertebrates (Farag et al. 1998) and 
rear for longer periods in the LGR than older and larger juveniles do. Zooplankton and terrestrial 
insects are also substantial components of salmonid diets (Muir and Coley 1996; Tiffan et al. 
2014). 

2.5. Effects of the Action 

Under the ESA, “effects of the action” are all consequences to listed species or critical habitat 
that are caused by the proposed action, including the consequences of other activities that are 
caused by the proposed action. A consequence is caused by the proposed action if it would not 
occur but for the proposed action and it is reasonably certain to occur. Effects of the action may 
occur later in time and may include consequences occurring outside the immediate area involved 
in the action (see 50 CFR 402.17). In our analysis, which describes the effects of the proposed 
action, we considered 50 CFR 402.17(a) and (b). 

Analysis Used to Estimate Effects 
Estimates of the types, concentrations, and annual loads of contaminants discharged within the 
Lewiston UA are limited or unknown. The MS4 stormwater drains are not mapped or monitored. 
The BE (EPA 2020), characterized likely types and concentrations of contaminants in 
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stormwater discharges within the Lewiston UA, using surrogate contaminant types and end-of-
pipe concentrations from large UAs in Puget Sound and from the Lewiston levee reports (Table 
13). The focal pollutants (metals and PAHs) were analyzed for acute toxicity risks based on 
expected water concentrations and mixing rates at individual outfalls only in portions of 
receiving waters within Idaho. Using these methods EPA (2020) assessed that the subject action 
is not likely to adversely affect listed salmonids or their critical habitats. 

In the following effects sections, NMFS’ independent primary analysis investigates the types of 
contaminants expected to be present within the Lewiston UA along with their persistence, 
toxicity, and fate after discharge in receiving waters. The metals and PAHs analyzed by EPA 
(Table 13) were expanded to include PBTs, nutrients, tire tread particles, pesticides, sediment, 
and temperature (Table 8). Potential concentrations of pollutants in water, sediment, and food 
webs in the action area including LGR were considered in a more basic but similar way to that of 
NMFS (2004). Acute and chronic effects based on exposures of a wider range of rearing and 
migrating salmonid life histories were considered. Collective loads from within the entire 
Lewiston UA and its highways for the five-year durations of the permits were considered in 
relation to background concentrations in the sediments and fish tissue of resident fish in the 
action area from available studies. The properties and interactive toxicity of mixtures of 
contaminants from other local discharges (Table 12) were also considered. Finally, likely effects 
to juvenile salmonids from research studies, which isolated and/or measured the pathways, 
occurrence, and potential impacts to juvenile salmonids, and their prey in the action area and 
similar situations in the western U.S., were reviewed to consider similar effects in the action 
area. 

Effects on Listed Species 

Effects to salmonids caused by UA stormwater discharges could occur in five main ways: (1) 
acute mortality or injury from toxicity; (2) reduced growth, fitness, and survival of fish from 
chronic ingestion of contaminated prey, including latent effects; (3) altered behavior, avoidance, 
or reduced fitness from sub-lethal toxicity; (4) reduced fish growth of fish from toxicity that is 
lethal to prey, which reduces the diversity and abundance of prey availability; or (5) physical 
alterations to hydrology, channels, and substrates that reduce survival of salmonids and increase 
avoidance behaviors. These effects pathways are considered collectively similar among salmonid 
species considered here in terms of outcome (reduced survival) and within their similar life 
stages but specific differences will be noted where appropriate. 

Urban development alters natural infiltration patterns of stormwater, reduces infiltration rates, 
and rapidly drains the excess surface water. Increased impervious surface area (such as roads, 
parking lots, driveways, and rooftops) interrupts the natural process of stormwater infiltration to 
vegetation and soils. These alterations to normative hydrology increase streambank scouring, 
sedimentation, and channel simplification, which further reduce the buffering and settling of 
mixtures of contaminants expected to be entrained in stormwater from the Lewiston UA and its 
highways (Table 8). 

Urban stormwater is usually a significant contributing factor to local and larger-scale chronic 
water and sediment quality impairments. The 10 square mile Lewiston UA and its several miles 



44

of riverside highways and bridge crossings generate or collect diverse mixtures of many 
pollutants from atmospheric deposition, exhaust and vehicle emissions, soil erosion, and human 
activity that can accumulate on and then wash from hardened surfaces and drain into receiving 
waters. Once in receiving waters, contaminants may be dissolved or suspended with or as 
organic or inorganic particles. Many of these may attach, mix, or interact with other compounds 
and transform into new compounds or degradants with different properties and toxicities. Fates 
of most contaminants include downstream transport, sedimentation and burial or resuspension, 
microbial decomposition, or consumption by plankton and aquatic invertebrates. PBTs, PAHs, 
and metals may bioaccumulate in food webs. 
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Table 13. Estimated focal pollutant waterborne concentrations (µg/L) from land use sources from 
other UAs and from discrete samples summarized in Lewiston levee reports, which 
were analyzed in the BE. Land use types: LDR (low density residential); HDR (high 
density residential); COM (commercial); IND (industrial); and OPEN (open space). 
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Persistent Bioaccumulative Toxicants (PBTs) 

PBTs are an expansive grouping (WAC 2021) of chemical compounds (and some metals) that 
may persist several years while maintaining high toxicity, often move readily among air, water, 
sediment, and food webs, and may bioaccumulate in listed salmonids and other fish from 
exposure to water, sediments, and from their diet of zooplankton, invertebrates, and other fish. 
PBTs often bind to sediments and are typically found in diverse mixtures in aquatic 
environments along with a broad range of pesticides, nutrients, metals, and PAHs (Johnson et al. 
2006; Laetz et al. 2009; Baldwin et al. 2009; Johnson et al. 2013a). PBTs include POPs 
(persistent organochlorine pollutants) as described by Sloan et al. (2010), which include PCB 
congeners, PBDE congeners, DDT and metabolites, dioxins and furans, other organochlorinated 
compounds, and pesticides (hexachlorocyclohexanes, hexachlorobenzene, chlordanes, aldrin, 
dieldrin, mirex, and endosulfan I). 

PBTs typically include similar modes of toxicity and are often carcinogens, endocrine and 
reproductive disrupters, and transgenerational disrupters. PBTs may cause neurological and 
developmental disorders, oxidative stress, weakened immune systems, and may cause mortality 
of invertebrates and fish in aquatic ecosystems (Soto et al. 1994; Major et al. 2020; WDOE 
2021). PBTs are often found in mixtures together with a broad range of PAHs and metals, to 
which PBTs readily bind and interact; often-increasing toxicity and mobility. The following 
PBTs are expected to have these generally similar effects and are likely to be present in the 
Lewiston MS4 discharges. 

POPs. Include organochlorinated pesticides and metabolites (DDT, DDE), toxaphene, dieldrin, 
other DDT-like compounds, and polychlorinated dibenzo-p-dioxins and furans. Some POPs that 
were discontinued 15 to 30 years ago continue to be reported at toxic concentrations in fish 
(Johnson et al. 2013a; Johnson et al. 2013b). DDT, toxaphene, and dieldrin are major agricultural 
insecticides that were often used on cereal grains and fruit orchards, in mosquito abatement 
programs, and to kill fish in ponds (Eisler 1970; WDOE 2021). Portions of the Lewiston UA are 
built on old orchards and wheat fields and the UA is nearly surrounded by streams and rivers. 
Most POPs are likely to enter stormwater from wind and water erosion or construction 
disturbance of legacy-contaminated soils. Some POPs are volatile and often deposit in the 
atmosphere where they are highly mobile and are likely to settle on impervious surfaces in the 
UA and enter stormwater drainage systems. 

Dioxins and furans are most likely to be absorbed to particulate matter when entering 
stormwater. Common sources are air emissions from regional forest fires and from trash burning 
and stack emissions from industries in and around the Lewiston UA. Construction activities or 
erosion of soils may disturb recent or legacy deposits of POPs that become entrained in 
stormwater runoff and drain into receiving waters and sediments. Concentrations of dioxins and 
furans from upstream reference sites in the Snake and Clearwater Rivers markedly increase 
through and downstream of the Lewiston UA (EPA 2019). POPs exceeded Washington’s water 
quality standards for fish tissue/human health in the action area (Seiders et al. 2011; WDOE 
2021) and are also distributed downstream in the lower Snake and Columbia Rivers (Johnson 
and Norton 2005; Hinck et al. 2006; Johnson et al. 2007; Seiders et al. 2011; Arkoosh et al. 
2011; Alvarez et al. 2014; WDOE 2021). 
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Arkoosh et al. (2011) found juvenile spring/summer Chinook salmon accumulated significant 
body burdens of POPs during migration between hatchery release and through the action area to 
LGD. Yearling smolts were sampled for POPs and released from hatcheries (Rapid River, 
Dworshak, and Clearwater) upstream of the action area. Migrants surviving to LGD were 
sampled for POPs concentrations in lipids and whole bodies. During the week to three-week 
migration from hatcheries to LGD, typical travel rates were 3-5 times faster in natural rivers 
upstream of LGR and slowed when migrants enter the action area and pool of LGR. Within 
relatively short periods (days to weeks) with most time spent rearing and migrating through the 
action area, lipid concentrations of POPs increased approximately 2-5 times and whole-body 
concentrations increased 1-3 times. Larger juvenile salmonids that migrate quickly through the 
action area may accumulate smaller amounts of contaminants while smaller and slower moving 
juveniles that spend several days to months feeding in the action area are expected to accumulate 
harmful body burdens prior to migrating farther downstream, where they will increase those 
concentrations, causing lethal and sub-lethal effects. 

Because LGR is the initial dam encountered, in-river and barged fish may be exposed to POPs in 
the action area. Fish that accrue POPs in the action area may be barged to the lower Columbia 
River with little increase in contaminant loading. Fish that accrue POPs in the action area and 
then migrate in-river experience increased body burdens with continued ventilation, growth, and 
lipid depletion throughout migration. During in-river migration from LGD to the lower 
Columbia River and estuary, lipid and whole-body concentrations may increase another one to 
four times. Of the contaminants measured in juveniles in the action area, Arkoosh et al. (2011) 
concluded that DDTs and related organochlorinated pesticides and PAHs pose the greatest threat 
to Snake River spring/summer Chinook salmon. Lundin et al. (2019) modeled effects of 
persistent organic compounds in the lower Willamette and Columbia Rivers that were estimated 
to result in body burdens that reduced juvenile Chinook salmon survival by 54 percent, which led 
to a 20 percent reduction in the abundance of adults. Juvenile salmonids that survive to spawn 
will pass POPs to eggs and larvae, which can be 20-40 times more sensitive to mortality from 
POPs than older juveniles (Walker and Peterson 1994) can. It is likely that the proposed action 
will add small contributions to these lethal and sub-lethal effects. 

PCBs. PCBs are very persistent, include 209 man-made compounds, and usually occur in 
complex mixtures. Sources include food packaging, electronic transformers and capacitors, 
plasticizers, wax and pesticide extenders, lubricants, inks and dyes, and legacy sealants (WDOE 
2021) and are likely to occur in stormwater runoff that is discharged into receiving waters. PCB 
concentrations in resident fish exceed Washington’s water quality criteria for human health 
concentrations in the action area (Table 10; WDOE 2021). We did not locate site specific data 
for PCB tissue burdens in anadromous salmonids within the action area; however, other studies 
well describe the mechanisms for uptake and effects. 

Meador et al. (2002) provided a framework for analyzing the effects and bioaccumulation of 
PCBs in salmonids. Meador (2014) estimated that hatchery-reared juvenile Chinook salmon 
survival was reduced 45 percent during rearing and migration through contaminated rivers and 
estuaries in Puget Sound. Increased body burdens of mostly PCBs and PAHs in juvenile Chinook 
salmon were accrued from contaminated water and ingestion of contaminated food. Body 
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burdens increased greatly in relatively short time frames (days-months). Together, these factors 
increase bioaccumulation rates and adverse effects to juvenile salmonids. 

Fall spawning salmon provision large amounts of lipids (yolk) to eggs that support embryos and 
larvae over winter until first feeding the following spring (Daley et al. 2013). Adults that were 
contaminated as juveniles in the action area and elsewhere bioaccumulate POPs throughout life 
and deposit POPs in eggs. Thus, transgenerational adverse effects occur and if food is limited 
and offspring need to depend longer on depleting lipid reserves, bio-amplification may exceed 
harmful effects thresholds approximately 5-9 fold (Daley et al. 2012, MacDonald et al. 2000b; 
Meador et al. 2002; Johnson et al. 2007). 

PBDEs. PBDEs are flame retardants added to foam, plastics, and textiles, and are often found in 
car seats, electronics, building insulation, and older upholstered furniture and mattresses (WDOE 
2021; Eisler 1986b). Studies show PBDEs have been spreading from these common items in 
UAs and roadways and entering stormwater that partitions to biota and sediments in receiving 
waters (Hites 2004; WDOE 2021; Stone 2006). PBDEs are rapidly increasing in the 
environment, doubling every 2-5 years (WDOE 2021) and other pollutants (nutrients and other 
wastewater contents; O’Neill et al. 2020) increase their toxicity. Salmon ingest contaminated 
terrestrial and aquatic prey in the action area and assimilate some PBDE congeners throughout 
life (Stone 2006; Arkoosh et al. 2017). Even low concentrations of some PBDEs cause sub-lethal 
effects in salmonids such as alteration of thyroid hormone levels or thyroid function and 
neurological disorders (Sloan et al. 2010). Arkoosh et al. (2017) found thyroid hormone 
concentrations were altered in juvenile Chinook salmon when fed environmentally relevant 
concentrations of some PBDE congeners for 5-40 days. Most migrating smolts spend more than 
five days and maybe thirty percent or more may rear for several weeks or months in the action 
area. This exposure is likely to cause sub-lethal disruption of thyroid hormones that impact 
critical functions salmonids require for growth, smolting, and migration (Iwata 1995). 

Stormwater discharges of PBDEs contribute to the degraded water and sediment quality of 
Lindsay and Tammany Creeks and make small contributions to the degraded water and sediment 
quality of the Clearwater and Snake Rivers. Cumulative loads delivered to receiving waters are 
likely to reduce and contaminate prey, cause acute and chronic sub-lethal toxicity in juvenile 
salmonids, and increase toxic and absorptive properties of other PBTs and metals in the action 
area. 

Polycyclic aromatic hydrocarbons (PAHs) 

Petroleum-based contaminants are usually in the form of two or more condensed aromatic 
carbon rings, include more than 100 different chemicals, and usually occur as complex mixtures 
in the environment. Major human-related sources released to the environment are from wood 
stoves, creosote treated wood, and vehicle emissions, plastics including tire wear particles, 
improper motor oil disposal, leaks, and asphalt sealants (WDOE 2021). PAHs are lipophilic, 
persistent, interact synergistically with bio-accumulative and redox-active metals and other 
contaminants, and may disperse long-distances in water (Gauthier et al. 2014, 2015; Arkoosh et 
al. 2011; WDOE 2021). Metabolites are commonly more toxic than the parent, some are 
carcinogenic, neurotoxic, and cause genetic damage. Although biotransformation of PAHs 
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causes oxidative stress with subsequent cellular damage and increased energy is required at the 
cost of growth, many organisms (including salmon) can eliminate at least the lower density 
PAHs from their bodies as part of metabolism and excretion (Arkoosh et al. 2011). However, 
plants and some aquatic organisms, such as mussels and lamprey, have limited ability to 
metabolize or degrade PAHs, which may bioaccumulate over several years (Tian et al. 2019; 
Nilsen et al. 2015). PAHs and metabolites are acutely toxic to salmonids and may cause narcosis 
at low levels of exposure, can in some cases bioaccumulate through food webs (water, 
groundwater, soil, and plants; Bravo et al. 2011; Zhang et al. 2017), and can also cause chronic 
sub-lethal effects to aquatic organisms at very low levels (Neff 1985; Varanasi et al. 1985; 
Meador et al. 1995). PAHs can affect DNA within the nucleus of cells, cause genetic damage, 
and are classified as carcinogens (Collier et al. 2014). 

Arkoosh et al. (2011) sampled juvenile spring/summer Chinook salmon from hatcheries 
upstream of the action area to the lower Columbia River. They found that bile concentrations of 
PAHs were sometimes higher at hatcheries and frequently higher at LGD and in fish barged from 
LGD, indicating highest exposures may be occurring in the action area, and to lesser extent 
upstream. PAH levels generally declined downstream of LGD, with some indication of repeated 
exposure. High proportions (42% to 94%) of out-migrating spring Chinook juveniles were 
exposed to PAH levels that could potentially cause adverse effects (Arkoosh et al. 2011). 
Exposure to PAHs, metals, and PBT complexes, along with other stressors (i.e., warm 
temperature) increase the risk of additive and synergistic interactions and potential for sub-lethal 
adverse effects. Most sub-lethal effects are related to narcosis, oxidative stress, increased energy 
required to maintain homeostasis, increased depletion of limited energy reserves, reduced 
growth, reduced immune response, and increased predation (Bravo et al. 2011; Arkoosh et al. 
2011; Collier et al. 2014; EPA 2020). Stormwater discharges of PAHs contribute to the degraded 
water and sediment quality of Lindsay and Tammany Creeks and make small contributions to the 
degraded water and sediment quality of the Clearwater and Snake Rivers. Pulses and cumulative 
loads delivered to lower Tammany Creek and the Snake and Clearwater Rivers are likely to 
reduce and contaminate prey, cause acute and chronic lethal and sub-lethal toxicity in juvenile 
salmonids, and increase toxic and absorptive properties of PBTs and metals in these portions of 
the action area. 

Microplastics and Transformation Products 

Microplastics (MPs) are generally found in higher numbers near UAs along the Snake River, 
including the action area near Lewiston (Kapp and Yeatman 2018). Campanale et al. (2020) 
detailed sources of MPs were mostly from electrical and electronics, building and construction, 
transport, and textiles. Brahney et al. (2021) found that stormwater runoff from roads around 
UAs in the western U.S. produced 84 percent of MPs compared to the remainder of UAs, which 
produced only 0.4 percent. Agricultural runoff produced five percent of MPs and 11 percent 
were legacy MPs from the ocean. City roads produced fewer MPs in stormwater because 
surrounding buildings and trees reduced wind and dust and because vehicles emit fewer 
microplastics (tire tread particles) at slow speeds. Highways and roads with higher speed limits 
and increased exposure produced vastly more MPs, because vehicles produce their own buffeting 
winds and tire tread wears at much greater rates (Brahney et al. 2021). Ingested MPs can 
interfere with food capture and digestion, particularly for benthic filter feeders, leading to 
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decreased feeding, oxidative stress, or mortality of sensitive aquatic invertebrates and fish (Kapp 
and Yeatman 2018). MPs are infused with PBT additives and when released to aquatic 
environments strongly attract other PBTs, PAHs, and metals (especially copper and zinc). Some 
MPs sink to sediments and others are buoyed by MPs and are transported long distances 
downstream, including through and over dams (Rochman et al. 2013; Wang et al. 2018; 
Campanale et al. 2020), and into the ocean where MPs carry PBTs and several metals over long 
terms (Rochman et al. 2014). Many MPs eventually enter the hydrologic cycle to be re-deposited 
throughout the western U.S. (Brahney et al. 2021). Mounting evidence shows MPs 
bioaccumulate in benthic invertebrates (e.g., amphipods, prawns; Campanale et al. 2020), which 
are primary food sources for juvenile salmonids in the action area. Some MPs in fish, breakdown 
into smaller particles that can enter the circulatory system and remain to be transferred to higher 
trophic predators (Wang et al. 2018). PBTs and other contaminants leach from the MPs and 
bioaccumulate in tissues (Rochman et al. 2013; Campanale et al. 2020).  

One of most common microplastics entering aquatic habitats from proximate roadways and 
stormwater discharges are tire tread wear particles (Tian et al. 2020; Brahney et al. 2021). The 
ubiquitous antioxidant 6PPD or [(N-(1, 3-dimethylbutyl)-N’-phenyl-p-phenylenediamine] is used 
to preserve elasticity of tires. The 6PPD may transform in the presence of ozone (O3) from 
automotive and other UA emissions to 6PPD-quinone. The 6PPD-quinone is acutely toxic to 
juvenile and adult salmonids and is identified by Tian et al. (2020) as the primary cause of urban 
runoff mortality syndrome described by Scholz et al. (2011). Acute toxicity ending in mortality 
of juveniles and adult salmonids is caused by relatively low concentrations and short duration 
exposures (24 hr., LC50 = 0.79 µg/L) of 6PPD-quinone. Stormwater discharges of MPs 
(especially tire tread particles) contribute to the degraded water and sediment quality of lower 
Tammany Creek and the Clearwater and Snake Rivers. Pulses and cumulative loads of tire tread 
particles and MPs may cause acute lethal toxicity of adult and juvenile steelhead in lower 
Tammany Creek and are likely to reduce and contaminate prey, cause chronic sub-lethal toxicity 
in juvenile salmonids, and increase toxic and absorptive properties of PBTs and metals in the 
Clearwater and Snake Rivers within the action area. 

Metals 

Mercury (Hg). Sources of mercury are diverse and include natural emissions and weathering of 
metallic ores, human activities (mining, emissions from the burning and refining of coal and 
petroleum fuels, paper mills, cement production), and consumer products (thermostats, 
automotive switches, fluorescent lights, and dental fillings (WDOE 2021). Air emissions from 
industrial activities are by far the major source of mercury in most locations (Fitzgerald et al. 
1998; Obrist et al. 2018). Mercury is a common stormwater contaminant (Tables 8 and 13; Fleck 
et al. 2016; EPA 2020). Mercury contaminates aquatic habitats and food webs, including rearing 
and migrating salmonids in the action area. Mercury concentrations in resident fish exceed 
Washington’s water quality criteria for human health concentrations in the action area (Table 10; 
WDOE 2021). 

All forms of mercury are toxic to fish, invertebrates, other animals, and humans (Eisler 1987; 
Broussard et al. 2002). Mercury ions produce toxic effects by protein precipitation, enzyme 
inhibition, and generalized corrosive action (Broussard et al. 2002). Mercury is a mutagen, 
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teratogen, and carcinogen, and causes embryocidal, cytochemical, and histopathological effects 
(Eisler 1987). Significant adverse sub-lethal effects for sensitive aquatic species are observed at 
0.03-0.1 µg/L and water quality criteria of 0.012 µg/L provide only limited protection (Eisler 
1987; NMFS 2014a). Mercury species are transformed by organic and inorganic processes to 
methylmercury (MeHg), which bio-accumulates throughout aquatic food webs and biomagnifies 
through trophic levels. Bettaso and Goodman (2010) found that lamprey ammocetes, which 
filter-feed from burrows in contact with sediments and ingest more benthos-dependent prey, bio-
accumulated 12-25 times greater concentrations of mercury in their bodies than did mussels, 
which feed from water columns. In reservoir habitats of the action area, juvenile salmonids 
ingest large numbers of benthic invertebrates. Smaller fish tend to ingest smaller invertebrates, 
which may accumulate higher concentrations of metals (Farag et al. 1998). Daily feeding on 
potentially contaminated invertebrates, long migrations, depleted lipid stores, and bursts of 
energy to escape predators, increase ventilation and growth. Together, these factors increase 
bioaccumulation rates and adverse effects to juvenile salmonids. Sediments of the Snake River in 
the action area contain loads of mercury at concentrations that are likely to reduce and 
contaminate prey and cause chronic sub-lethal toxicity in juvenile salmonids and increase toxic 
and absorptive properties of PBTs and other metals. Stormwater discharges of mercury make 
small contributions to the degraded water and sediment quality of the Snake River in the action 
area. 

Copper (Cu). Many sources of copper occur in UAs and along roadways, including household 
waste, electrical wire, and pesticides (Tables 8 and 13). Copper is highly toxic to aquatic biota 
and ESA-listed salmon and steelhead can experience a variety of acute and chronic lethal and 
sub-lethal effects (NMFS 2014a). Copper bio-accumulates in invertebrates and fish (Feist et al. 
2005; Layshock et al. 2021), is redox-active, and interacts with or alters many compounds in 
mixtures (Gauthier et al. 2015). Copper-PAH mixtures, which synergistically interact are highly 
toxic through several exacerbating mechanisms: copper weakens cell membranes increasing 
absorption of PAHs, copper chelates or hastens and preserves the bio-accumulative toxicity of 
PAHs; and PAHs in turn increase the bio-accumulative and redox properties of Copper (Gauthier 
et al. 2015). Sub-lethal effects of copper include avoidance at very low concentrations (Hecht et 
al. 2007) and reduced chemosensory function at slightly higher concentrations, which in turn 
causes maladaptive behaviors, including inability to avoid copper or to detect chemical alarm 
signals (McIntyre et al. 2012). Appreciable adverse effects can be expected with increases as 
small as 0.6 μg/L above background concentrations (NMFS 2014a). 

Copper concentrations typically increase during spring-summer high flows when migrating 
juvenile salmonids are most actively feeding and growing at greatest rates (NMFS 2014a). 
Copper toxicity increases significantly during conditions of low calcium carbonate (CaCO3), low 
pH, and low DOC (NMFS 2014a). These conditions are present in the lower Clearwater River 
and downstream Snake River in the action area. Survival of juvenile salmon and steelhead, 
particularly during migration, is strongly size and season dependent (Mebane and Arthaud 2010). 
Small reductions in size and slower growth may slow or delay migration and will result in 
disproportionately larger reductions in survival during migration and entry into saltwater (Tattam 
et al. 2013, Thompson and Beauchamp 2014). 
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The lower Clearwater River sediments near the Levee A pond (RM 0.9; Braun et al. 2012) 
exceeded the PEL for copper (MacDonald et al. 2000a) by five times. Toxicity of copper is 
increased in the ambient conditions of low hardness, pH and dissolved oxygen sags, and very 
low DOC (from the hypolimnion releases of oligotrophic water from Dworshak Reservoir that 
are used to mitigate warm temperatures in the action area), and in the presence of several other 
metals and PBTs (Tables 9 and 10). After flowing a mile downstream, the Clearwater River 
enters the temperature and PBTs water quality impaired Snake River in Washington. Moreover, 
DOC remains low in LGR, particularly in the Clearwater River plume, which often flows 
alongside or sub-ducts beneath the Snake River. In these situations, only limited mixing occurs 
between plumes (Cook et al. 2003, 2006) and elevated concentrations and loads of higher 
toxicity copper may occur in Snake River for miles downstream. Stormwater discharges make 
small contributions to copper concentrations in sediment and water of the Clearwater and Snake 
Rivers that likely cause chronic sub-lethal and lethal toxicity in juvenile salmonids and increase 
toxic and absorptive properties of PBTs and zinc in the action area. 

Chromium (Cr). Sources of chromium include phosphate fertilizers, chrome plating, paper 
mills, sewage, and solid wastes from the disposal of consumer products and chromium is a 
common pollutant found in stormwater UAs and along roadways (Eisler 1986a; Tables 8 and 
13). While the pure metallic form is absent naturally, it is commonly found in three oxidation 
states: Cr II, Cr III, and Cr VI (Bakshi and Panigrahi (2018). Chromium is a redox-active metal, 
causing oxidative stress and oxidative-induced alterations of DNA in fish and other aquatic 
organisms (Eisler 1986a; Sevcikova et al. 2011). Hook et al. (2006) found that Cr VI caused 
oxidative stress in rainbow trout. Toxicity and uptake of Cr VI is increased in conditions of pH 
7.8 and lower, low DOC, and low hardness (Vanderputte et al. 1981; Eisler 1986a), which exist 
in the action area. Comprehensive reviews show that chromium is taken up by fish and aquatic 
organisms through the gastrointestinal tract, respiratory tract, and skin (Eisler 1986a; Farag et al. 
2006; Sevcikova et al. 2011; Bakshi and Panigrahi 2018). Chromium was the second most 
frequent metal to exceed TECs in sediments of the Clearwater River and downstream Snake 
River and its concentrations are likely to contaminate prey (e.g., amphipods, daphnids) in 
oligotrophic water released from Dworshak Reservoir. Chromium concentrations in this portion 
of the action area may cause behavioral avoidance by listed salmonids. Dietary uptake of Cr VI 
may cause chronic sub-lethal toxicity in juvenile salmonids and is likely to increase the toxic and 
absorptive properties of PBTs and other metals. Stormwater discharges of chromium make small 
contributions to the degraded water and sediment quality in the lower Clearwater River and 
downstream Snake River in the action area. 

Zinc (Zn). Major sources of zinc include electroplaters, smelting and ore processors, mine 
drainage, domestic and industrial sewage, combustion of solid wastes and fossil fuels, road 
surface runoff (vehicle emissions, motor oils, lubricants, tires, and fuel oils), corrosion of zinc 
alloys and galvanized surfaces, and erosion of agricultural soils (Eisler 1993). Sediments in the 
Clearwater River portion of the action area exceeded the zinc PEL of 315 mg/kg (Table 9; 
MacDonald et al. 2000a). Stormwater discharges of zinc make small contributions to the 
degraded water and sediment quality in the lower Clearwater River. Several species of zinc are 
highly mobile in aquatic environments, are often transported many miles downstream, and 
eventually load to sediments. Zinc interacts with many chemicals and aquatic conditions of 
reduced pH and dissolved oxygen, low DOC, and elevated temperatures increase zinc toxicity, 
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causing altered patterns of accumulation, metabolism, and toxicity (Eisler 1993; Farag et al. 
1998). Many aquatic invertebrates and some fish may be adversely affected from ingesting zinc-
contaminated particulates (Farag et al. 1998). In freshwater fish, excess zinc affects the gill 
epithelium, which leads to internal tissue hypoxia, reduced immunity, and may acutely include 
osmoregulatory failure, acidosis, and low oxygen tensions in arterial blood (Eisler 1993). 
Toxicity of zinc mixtures with other metals is mostly additive; however, toxicity of zinc-copper 
mixtures is more than additive (or synergistic) for freshwater fish and amphipods (Skidmore 
1964; de March 1988). Sediments of the Clearwater River and downstream Snake River contain 
loads of zinc at concentrations that are likely to reduce and contaminate prey and cause chronic 
sub-lethal toxicity in juvenile salmonids and increase toxic and absorptive properties of PBTs 
and other metals in the action area. 

Titanium (Ti). Consumer products using bulk and nanoparticles of TiO2 are increasing 
worldwide and is used in paints, pigments, varnishes, plastics, sewage treatment, and others 
(Sharma and Agrawal 2005; Nunes et al. 2018). Titanium dioxide is considered to have generally 
low toxicity and was not reviewed in the BE but is likely present in stormwater in the Lewiston 
UA (Table 13). Sediments of the lower Clearwater River and Snake River contained large loads 
of TiO2 (4,540 to 7,760 mg/kg; Braun et al. 2012). Recent research finds that nanoparticles in 
freshwater and saltwater continually aggregate into larger micro-particles and bind with high 
affinity to mixtures of metals and other contaminants (Nunes et al. 2018). 

Titanium dioxide nanoparticles physically cling to fish gills, causing some physical injuries 
(oedema and thickening of lamellae) that may reduce efficiency of gas exchange and 
significantly decreased the proportion of time rainbow trout spent swimming at high speed 
(Boyle et al. 2013). When rainbow trout were exposed to high concentrations, titanium oxide 
caused oxidative stress, disrupted signal transducing in gills and intestine, decreased intracellular 
calcium, altered homeostasis and resting potential, changed tissue copper and zinc levels, and 
may decrease enzyme activity in the brain (Federici et al. 2007). TiO2 nanoparticles physically 
fill or clog digestive tracts of some aquatic invertebrates causing increased feeding rates and 
reduced digestion, which increases oxidative stress and may lead to lethality (Das et al. 2013). 
Stormwater from the Lewiston UA likely makes small contributions of TiO2 to sediments of the 
Clearwater River and downstream Snake River, which contain large loads of TiO2 at 
concentrations that are likely to kill and contaminate prey (e.g., amphipods), cause chronic sub-
lethal toxicity in juvenile and adult salmonids, and increase toxic and absorptive properties of 
PBTs and other metals in the action area. 

Nickel (Ni). Sources of nickel in UAs and highways include metal emissions from tires, 
petroleum combustion, household waste, and fertilizers (Sharma and Agrawal 2005). Nickel is a 
redox-active metal (Gauthier et al 2015) that can interact with other metals and PBTs to increase 
toxicity, oxidative stress, and immune defense depletion in fish and invertebrate prey (Eisler 
1985, 1998; Stohs and Bagchi 1995; Sevicikova et al. 2011; Palermo et al. 2015). Nickel 
exceeded the TEC of 22.7 mg/kg at several locations in the lower Clearwater River and 
downstream Snake River (Table 9; Braun et al. 2012; MacDonald et al. 2000a). Stormwater 
discharges of nickel will make small contributions to the degraded water and sediment quality in 
these portions of the action area. Sediments of the Clearwater River and downstream Snake 
River contain loads of nickel at concentrations that are likely to reduce and contaminate prey and 
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cause chronic sub-lethal toxicity in juvenile salmonids and increase toxic and absorptive 
properties of PBTs and other metals in the action area. 

Common Pesticides and Nutrients 

Pesticides and fertilizers are ubiquitous in UAs and are applied annually on lawns, pastures, 
orchards, and other interspersed agricultural lands (Table 8; Gilliom et al. 2006; Gilliom 2007). 
Terrestrial pesticides, adjuvants, and fertilizers can be highly persistent and toxic upon entering 
aquatic environments, causing acute and chronic effects to salmonids and their invertebrate prey 
(Scholtz et al. 2012). Glyphosate-based-herbicides (e.g., Roundup) are mostly likely to runoff of 
roads and railways (Botta et al. 2009), riprap and levees, and other areas of limited and poor soil 
with intensive vegetation control (Kjaer et al. 2011). Highest concentrations (75-90 µg/L) of 
glyphosate in streams are commonly from urban storm sewers during storms (Botta et al. 2009) 
and were concentrated in soil, sediments, and solid matter (Primost et al. 2017), even as water 
concentrations remained low. Effective vegetation removal by herbicides increases erosion of 
soil that may contain legacy POPs and mercury (Jonsson et al. 2017). Glyphosate and other 
contaminants in biofilms of wetlands can be 2-3 orders of magnitude higher than surrounding 
water and represent concentrated exposures to higher trophic levels (Beecraft and Rooney 2021). 

Common terrestrial-use herbicide formulations and adjuvants may include bio-accumulating 
metals and PAHs, which are added to enhance performance and increase toxicity of active 
ingredients (Defarge et al. 2018). Additives are often labeled as proprietary “inert” ingredients 
but consist primarily of petroleum-based oxidized molecules and trace metals (arsenic, 
chromium, cobalt, lead, nickel, and others), which concentrate in soil, organic solids, sediments, 
and biofilms. Glyphosate significantly increases the bio-accumulation of mercury in zooplankton 
(Tsui et al. 2005). Mammals, mussels, amphibians, several insects, and many aquatic 
invertebrates are sensitive to sub-lethal and lethal toxicity of several pesticides, including 
glyphosate-based herbicides and their surfactants (Bringolf et al. 2007; Relyea and Diecks 2008; 
Janssens and Stoks 2017; Motta et al. 2018; Scully-Engelmeyer et al. 2021). Some pesticides are 
endocrine disruptors and may include transgenerational effects (Kubsad et al. 2019; Major et al. 
2020). Stormwater discharges of common-use herbicides and other biocides contribute to the 
degraded water and sediment quality of Lindsay and Tammany Creeks and the Clearwater and 
Snake Rivers. Pulses and cumulative loads of common-use herbicides and other biocides are 
likely to reduce and contaminate prey, cause acute and chronic sub-lethal toxicity in juvenile and 
adult salmonids, and increase toxic and absorptive properties of PBTs and metals in the action 
area. 

Tammany and Lindsay Creeks include silt sedimentation and nutrients (nitrogen, nitrite, nitrate, 
phosphorus) as impairment pollutants. Stormwater discharges of nutrients and sediment 
contribute to these impairments of Lindsay and Tammany Creeks. Anadromous salmonids are 
not present in Lindsay Creek, but steelhead may spawn, incubate as eggs and larvae, and rear as 
juveniles in the lower one-half mile of Tammany Creek. Water and sediment quality 
impairments from siltation and excessive nutrients degrade spawning and rearing habitat by 
clogging substrates, reducing interstitial oxygen required by incubating eggs, and altering and 
reducing cover. Nitrite and nitrate are also toxic to fish at concentrations that are expected to 
occur in lower Tammany Creek. Davidson et al. (2014) found nitrate concentrations of 80-100 
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mg/L were related to increased mortality and other chronic health impacts (abnormal swimming 
behavior) in juvenile rainbow trout. Nutrients from agriculture and wastewater may increase 
toxicity of PBTs to juvenile Chinook salmon (O’Neill et al. 2020). Chronic exposure by fathead 
minnows to environmentally relevant nitrate levels may cause endocrine disruption, alter steroid 
hormone synthesis and metabolism in male and female fish, and may include transgenerational 
effects (Kellock et al. 2018). Sediment and nutrient loads are likely to reduce and contaminate 
prey and cause chronic lethal and sub-lethal toxicity in incubating eggs and juvenile steelhead in 
lower Tammany Creek. Nutrient and sediment loads make small contributions that exacerbate 
temperature impairments in the Snake River, (which is listed by Washington and Idaho without a 
TMDL in either State) and dissolved oxygen and pH impairments listed by Washington in the 
Snake River. 

Temperature 

The current Idaho water quality standards for the Snake River are 22°C as a daily maximum and 
19°C as a maximum daily average, based on the goal of protection of aquatic life. If temperature 
criteria for the designated aquatic life use are exceeded in the receiving waters upstream of the 
discharge due to natural background conditions, then wastewater must not raise the receiving 
water temperatures by more than three tenths (0.3) °C. The current Washington water quality 
standard for the Snake River from its mouth to the Washington – Idaho – Oregon border (River 
Mile 176.1) is 20°C as a daily maximum temperature. When natural conditions exceed a daily 
maximum of 20.0°C, no temperature increase will be allowed, which will raise the receiving 
water temperature by greater than 0.3°C. 

Washington lists the Snake River within the action area and Idaho as temperature impaired 
without a TMDL in either State (Table 11; WDOE 2021). Reduced numbers of native trees in 
riparian habitats and reservoir shorelines increase solar radiation to surface waters, contributing 
to warmer temperatures. Survival of upstream migrating adult sockeye salmon and adult 
Chinook salmon is reduced with increasing summer water temperatures in the Snake River 
(Crozier et al. 2020). Adult sockeye salmon survival fell below 50 percent when river 
temperatures surpassed 18oC (Crozier et al. 2014). Warm surface water reduces use of 
productive shoreline habitats by juvenile salmonids during late spring and summer (Curet 1993; 
Tiffan et al. 2014). Warm temperatures impact juvenile salmonid habitat use patterns and 
survival in the Snake River in the action area upstream of the Clearwater River confluence 
within the backwaters of LGR, and in downriver surface layers of the Snake River. During 
periods when the colder Clearwater River sub-ducts beneath the warm Snake River, thermal 
stratification limits vertical mixing, and surface layer temperatures of LGR commonly exceed 
20oC during summer from the north shore of the Clearwater River upstream of the confluence 
downstream to Lower Granite Dam (Cook et al. 2003, Cook et al. 2006). Juvenile fall Chinook 
salmon in LGR were found to prefer shallow water habitats along natural shorelines but also 
used riprapped shorelines (Tiffan et al. 2014). When shorelines warm in late spring fish must 
move to deeper water and some were found to behaviorally thermoregulate by changing depths 
to variably access the cooler plume (Tiffan et al. 2009). 

Stormwater discharges of warm water make small contributions to the temperature impairment 
of the Snake River. Warm water discharges or runoff from impervious surfaces into the Snake 
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River along the southern and western UA could contribute most to local warming of this critical 
reach within the action area, which is in the backwaters of LGR upstream from the confluence of 
the Clearwater River where cold water released from Dworshak Reservoir enters the Snake 
River. Lower Tammany Creek is also likely to be warmed from upstream stormwater discharges 
and from stormwater running off the highway crossing in the action area. Stormwater runoff 
contributes to temperature loading of the levee drainage system and ponds along the Snake and 
Clearwater Rivers, which then contribute to local warming along riprapped shorelines and by 
small increments downstream. The combined load of warmer temperature from all stormwater 
sources will make small contributions to warm temperatures of surface water in the temperature-
impaired downstream Snake River in the action area. Adverse effects are expected to alter 
habitat use by causing increased avoidance of preferred shallow water habitats, temporary 
avoidance and reduced use of rearing habitat in the immediate vicinities of outfalls along 
shorelines, and from increased predation (Coutant 1973; Mesa 1994; Erhardt et al. 2018; Tiffan 
et al. 2020) of juvenile salmonids from warm water piscivores benefited by the warmer 
shorelines. 

Effectiveness of Proposed Permit Provisions 

The array of BMPs will be mostly nonstructural during the permit term. Structural BMPs will 
take more time to design, install, and implement and are not required until near the end of the 
permit term. At the end of the five-year permit term, only two structural pollution reduction 
actions will have been required, one in Tammany Creek and one in Lindsay Creek. Numerous 
other stormwater discharges, which drain most of the UA’s stormwater runoff into the Snake and 
Clearwater Rivers would not have been addressed by the City/LCSC and no pollution reduction 
actions specific to any impaired waters are required in the ITD2 permit. 

Permit requirements and BMPs include measures that are expected to reduce loads of collective 
pollutants upon implementation. Pollutant loads are dispersed among several parts of the UA and 
its roadways in diverse mixtures. Comprehensive implementation and continued maintenance 
and improvement will be needed to reduce pollutant loads so that stormwater discharges will 
minimize contributions to the existing water/sediment quality impairments that cause adverse 
impacts to listed salmonids. 

Aside from short-term scheduling and implementation, successful reduction of pollutant loads 
has long term planning and maintenance requirements because, for example, it takes time for 
vegetation to establish and grow. A review of the efficacy of structural and non-structural BMPs 
follows. 

When properly designed, installed, and maintained, control measures and the associated BMPs 
improve stormwater quality (EPA 2020; IDEQ 2020a). Structural stormwater BMPs are 
engineered, designed, and built to collect and treat stormwater runoff, usually by reducing flow 
rates, removing pollutants, or both. Structural BMPs include extended retention and detention 
basins, silt fences, gravity separators, rocky swales, vegetated buffers, and other designs. Green 
infrastructure BMPs use plant or soil systems, stormwater harvest and reuse, landscaping, or 
other planned designs to reduce velocity, increase filtration and infiltration. Non-structural BMPs 



57

are often associated with source control methods rather than removing pollutants after they have 
been mobilized (e.g., public education, removing illicit discharges, landscape planning). 

BMPs in the permits that are designed to protect water and sediment quality with vegetation are 
expected to be most effective at reducing adverse effects to salmonids from stormwater 
discharges over short and long terms. Green engineering with vegetative buffers that are planted 
with native grass sod and mixture of shrub and tree plantings can strongly reduce pollutant loads 
upon implementation, with increasing reductions expected for many years as shrubs grow and 
eventually mature trees begin to filter contaminants from the air and change the microclimate 
(temperature and winds). The functional value of small streams to salmonids and their relative 
contribution to food in downstream rivers can be measured by the amount and state of vegetated 
terrestrial and riparian habitat (Inoue et al. 2013). More large-bodied terrestrial and semi-aquatic 
insects are produced in terrestrial and riparian vegetation than in open areas without either type 
or only low seral stages of vegetation (Gustafsson et al. 2010; Inoue et al. 2013). During 
summer, insects produced in terrestrial and riparian habitats are strong dietary components of 
rearing and migrating salmonids in the Snake River and LGR within the action area (Muir and 
Coley 1996; Tiffan et al. 2014). Terrestrial and riparian habitats that include mature trees greatly 
increase habitat structure and food for an increased diversity of insects (Dosskey et al. 2010). 
Trees along small streams and large rivers are primary interceptors and accumulators of mercury, 
PAHs, ozone, dust, and other air particulates (Tian et al. 2019). Trees provide shade that cools 
terrestrial and riparian soils several meters deep, which reduces water temperature and its 
variability (Kaufmann et al. 2003; Nitoiu and Beltrami 2005) and reduce wind waves and soil 
erosion that would otherwise dislodge contaminated sediments (Vargas et al. 2007). 

Construction site runoff controls in the permits are expected to effectively reduce sediment 
inputs to streams. Sediment runoff rates from uncontrolled construction sites are typically 10 to 
20 times greater than those from agricultural lands (EPA 2020). The majority of BMPs to be 
implemented at construction sites are designed to prevent or reduce total suspended solids (TSS) 
and provide flow control. Examples of these types of BMPs and their associated TSS mean 
reductions if available, include sediment basins (60-75%); sediment traps; silt fences (50-90%); 
construction sequencing (42%); seeding (50-100%); sod (98-99%); vegetated grass-lined 
channels (60-83%); mulching (53-99%); buffer strips (90%); and swales (67-99%). 

Post-construction stormwater control measures for new development and redevelopment are 
designed to maintain the current environmental baseline from new development and to improve 
the current environmental baseline with redevelopment. Strategic use of nonstructural controls, 
in concert with site appropriate structural BMPs, effectively reduce sediment, nutrients and other 
pollutants that tend to bind to sediment particles, which will collectively reduce pollutants 
expected in MS4 discharges. Site planning and design actions in the subject permits emphasize 
low impact development, use of vegetated buffers, and elimination of curbs and gutters, where 
feasible. Vegetated filter strips are bands of dense vegetation, through which stormwater runoff 
is directed are typically used to manage runoff from roads, highways, railways, small parking 
lots, and other impervious areas. These reduce flow velocity and increase infiltration, which are 
expected to significantly reduce loads of TSS and associated total and dissolved metals (copper, 
69% and 56%; lead, 77% and 71%; and zinc, 66% and 59%) in runoff (EPA 2020). Thus, large 
proportions of collective contaminants (including PBTs, metals, tire tread particles, and some 
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common-use pesticides) are effectively filtered by vegetation (and organic carbon) and soil 
infiltration (Spromberg et al. 2016; McIntyre et al. 2015; Tsui and Chu 2004). Natural or 
manmade shallow vegetated or rocky swales can effectively reduce flow rates while transporting 
and infiltrating stormwater into soil (McIntyre et al. 2015). Drainage channels that use detention 
or retention ponds, infiltration ponds, bio-swales, and wetland basins where feasible and 
appropriate, are very effective at removing sediment, nutrients, PBTs, and metals. 

Pollutants expected to be discharged from the MS4s will be collectively reduced by BMPs that 
promote settling of fine sediment particles. This includes nonstructural BMPs that actively 
capture fine-grained solids (street sweeping). Cleaning of solids from drop-inlets and collection 
basins can collectively reduce PBTs, metals, nutrients, and pesticides). Pollution prevention 
programs that recycle or properly dispose of consumer products can be aimed at reducing 
specific PBTs, metals, or other potential pollutants. Ordinances that limit use of specific products 
can effectively reduce discharges of PBTs and pesticides and reduced speed limits are highly 
effective in reducing emissions of metals and tire tread particles from vehicles and highways 
along streams and rivers (Brahney et al. 2021). 

Comprehensive implementation and planning of well-designed structural and non-structural 
BMPs are expected to reduce stormwater loads of pollutants to receiving waters during the five-
year permit term and beyond. 

Summary of effects on salmon and steelhead 

The proposed action will authorize MS4 permits that continue to discharge pollutants that 
contribute to the acute and chronic lethal and sub-lethal effects on ESA-listed anadromous 
salmonids that occur in impaired or degraded receiving water and sediments of the action area. 
Lethal effects and chronic sub-lethal effects to steelhead are expected in lower Tammany Creek 
from stormwater pulsed mixtures of tire tread particles, copper, pesticides, nutrients, and 
sediment. Reductions of preferred prey and contamination of prey produced in Lindsay Creek, 
which enters the Clearwater River may reduce growth and fitness of some juvenile salmonids. 
Increased temperature and loads of PBTs, PAHs, metals, pesticides, nutrients, and sediment are 
expected to increase avoidance and reduce fitness of some rearing and migrating salmonids in 
the immediate area of outfalls in the Snake and Clearwater Rivers. Total loads of mixed PBTs, 
PAHs, and metals discharged to the lower Clearwater and Snake Rivers are expected to make 
small contributions to degraded baselines that cause lethal and sub-lethal effects from chronic 
exposures, which reduce growth, fitness, and survival of rearing and migrating salmonids as 
body burdens accumulate during rearing and migration in downstream reaches. The magnitude 
of the effect is related to the length of time spent in the action area, and the types of exposure 
experienced (i.e., if the fish are present during storms or immediately following). The proposed 
actions’ contributions of PBTs, PAHs, metals, pesticides, and temperature will also contribute to 
the increased risk and incidence of predation of juvenile salmon and steelhead by resident fish in 
the action area. Structural and nonstructural BMPs required by permits can effectively reduce 
and minimize its adverse effects to water/sediment quality of receiving waters. However, the 
comprehensive and integrated implementation of available BMPs will be required across the UA 
and surrounding roadways to adequately reduce adverse effects that may reduce the survival of 
anadromous salmonids in the action area. 
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Relevance of Fish Effects to Populations and MPG Viability 
Most fish from most Snake River salmon and steelhead populations are present in the action area 
each year. Stormwater discharges from the Lewiston UA and its highways are expected to 
contribute small amounts of PBTs, PAHs, metals, tire tread particles, pesticides, nutrients, and 
temperature to the action area. Further, loads of persistent and toxic pollutants will accumulate 
during the five-year permit term. Out-migrating juvenile salmonid runs are extended over several 
months and most fish feed on benthic invertebrates in shallow water. Most effects are caused by 
chronic exposure to contaminated prey. Overall, moderate numbers of yearlings or older fish 
from affected populations will be exposed for short periods (days to weeks) to low levels of 
chronically harmful project-related effects. Populations that include life history types of 
migrating sub-yearlings and small-bodied yearlings are expected to have increased exposure and 
risk of lethal and sub-lethal effects because they rear and migrate at slower rates, have lower 
energy reserves, increased sensitivity at smaller sizes, and include higher risk of predation. 
Overall, few fish from affected populations will be exposed to and experience harmful project-
related effects because of the episodic nature of storm events. The proposed action should not 
influence the productivity, spatial structure, or genetic diversity of the ESA-listed salmonid 
populations. Collectively, effects will not be substantial enough to influence VSP criteria at the 
population scale and the viability of the MPGs are also not expected to be affected. 

Effects on Critical Habitat 
Critical habitat within the action area has an associated combination of physical and biological 
features essential for supporting spawning, rearing, and migrating salmon and steelhead 
populations. The critical habitat PBFs most likely to be affected by the proposed action include 
water quality (chemical, shade/temperature, nutrients, spawning/incubation), substrate quality 
(chemical, fine sediment, spawning/incubation), and food. 

Water Quality 
Stormwater discharges of warm water contribute to the temperature impairment of the Snake 
River. Warm water discharges or runoff from impervious surfaces into the Snake River along the 
southern and western portions of the UA and into the Clearwater River from the northern 
portions of the Lewiston UA are likely to contribute most to local warming. Thermal 
contributions of the proposed action are expected to reduce water quality PBFs mostly along 
shorelines that receive stormwater discharges. PBTs, including PAHs, mercury, and copper will 
contribute to reduce water quality PBFs in the Snake and Clearwater Rivers. 

Where stormwater is discharged into small streams or natural channels are used for stormwater 
conveyance, water quality PBFs will likely be negatively affected. The subject actions include 
these situations in Tammany Creek where few steelhead are expected to be present in its lower 
one-half mile of channel and in Lindsay Creek where salmonids are only expected to be exposed 
at its mouth. The Tammany Creek watershed may receive Lewiston UA runoff from a regional 
airport and associated gravel mines and expanding subdivisions with new construction along the 
length of its northern watershed boundary. A roadway that crosses lower Tammany Creek may 
drain contaminants into its channel that reduce water quality. The Lindsay Creek watershed 
receives runoff from a mixture of agricultural and UA runoff, including railways, and older 
industrial and commercial sites. The water quality PBF at the mouth of Lindsay Creek in the 
Clearwater River is likely to be negatively affected. 
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Nonstructural control measures in each of the two permits will reduce loading and improve water 
quality PBFs in receiving waters during the permit terms. The proposed City/LCSC permit 
requires two pollutant reduction measures (one for Tammany Creek and one for Lindsay Creek) 
be implemented by the end of the five-year permit term. These structural pollution reduction 
measures are expected to further improve water quality PBFs in lower Tammany Creek and in 
the Clearwater River near the mouth of Lindsay Creek. 

Substrate Quality 
Substrate quality will be reduced from discharge of PBTs, PAHs, metals, and common-use 
herbicides and pesticides (some of which include persistent active ingredients, PAHs, and 
metals) throughout the action area. Concentrations of these contaminants in discharges from the 
proposed permits when added to the environmental baselines are expected to kill sensitive prey, 
which are preferred by salmonids. Prey that are not killed will become contaminated by exposure 
to sediments containing persistent and bio-accumulative chemicals and nutrients that may be 
transferred throughout food webs. Several PBTs, nutrients, and some common-use herbicides are 
endocrine disruptors and include transgenerational effects, which can lead to long-term 
alterations and reductions in the function of riparian and aquatic ecosystems. 

Sediment quality PBFs of critical habitat in the Snake and Clearwater Rivers will be reduced 
most along shorelines near outfalls and in downstream substrates where sedimentation occurs. In 
lower Tammany Creek, substrate quality PBFs will be negatively affected for steelhead critical 
habitat. Substrate quality PBFs at the mouth of Lindsay Creek along the shoreline of the 
Clearwater River may be negatively affected by stormwater runoff. Nonstructural control 
measures in both permits will reduce pollutant loads and improve substrate quality PBFs in 
receiving waters during the permit terms. The proposed City/LCSC permit requires two pollutant 
reduction measures (one for Tammany Creek and one for Lindsay Creek) be implemented by the 
end of the five-year permit term. These structural pollution reduction measures are expected to 
further improve substrate quality PBFs in lower Tammany Creek and in the Clearwater River 
near the mouth of Lindsay Creek. 

Food 
Urbanization, transportation systems, levees and shoreline armoring reduce and alter natural 
vegetation and thus the function of terrestrial, riparian, and aquatic habitats. The food PBF will 
be reduced by exposure, impermeable surfaces, the physical structure of rapidly draining 
conveyance systems, and from the introduction of PBTs, PAHs, metals, fine sediment, nutrients, 
and other contaminants. Riparian habitats are particularly important and sensitive in UAs, which 
tend to reduce the number and density of mature trees and shrubs that filter air particulates and 
shade water, streambanks, and proximate terrestrial soil (Li et al. 1984; Dosskey et al. 2010). The 
food PBF will be negatively affected by Lewiston UA discharges, which contribute PBTs, 
metals, nutrients, pesticides, sediment, and warm water to receiving waters, which in turn can 
contaminate invertebrates and alter their diversity and abundance. Factors that increase 
vegetation in terrestrial, riparian, and aquatic habitats are expected to increase prey diversity and 
production (Lusardi et al. 2018) and will improve the food PBF in receiving waters. 
Nonstructural control measures in both permits will reduce pollutant loads and improve food 
production and diversity of food PBFs in receiving waters during the permit terms. The proposed 
City/LCSC permit requires two pollutant reduction measures (one for Tammany Creek and one 
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for Lindsay Creek) be implemented by the end of the five-year permit term. These structural 
pollution reduction measures are expected to further improve food PBFs in lower Tammany 
Creek and in the Clearwater River near the mouth of Lindsay Creek. 

Summary of Effects on Critical Habitat 

Stormwater discharges contribute a broad range of contaminants to the already degraded baseline 
water quality, substrate quality, and food PBFs in the Snake River and lower Clearwater River. 
The proposed action contributes to the impaired water and substrate quality of 
spawning/incubation, temperature, and food PBFs for steelhead critical habitat in lower 
Tammany Creek and to the impaired water quality, sediment quality, and food PBFs at the 
mouth of Lindsay Creek and downstream in the Clearwater River. 

Stormwater discharges of warm water make small contributions to the temperature impairment 
of the Snake River and negatively affect its water quality PBFs. Stormwater from the Lewiston 
UA and highways will most negatively affect the Clearwater and Snake Rivers by degrading 
water quality, substrate quality, and food PBFs of critical habitat in the immediate vicinities of 
outfalls along shorelines. Stormwater runoff from a highway crossing the lower Tammany Creek 
and other drains that discharge into the Tammany Creek watershed will reduce water quality, 
sediment quality, and food PBFs for steelhead spawning/incubation and juvenile rearing in lower 
Tammany Creek. 

Runoff from the Lewiston UA and riverside roads containing PBTs, PAHs, metals, temperature, 
fine sediment, and nutrients contribute to multiple stressors in the environmental baseline, which 
already degrade water and sediment quality in ecosystems, upon which listed salmonids rely. 
Impairment pollutants discharged by the MS4 permits contribute small amounts of persistent 
toxicants to water and sediments that exceed water and sediment effects threshold concentrations 
and that bioaccumulate throughout food webs. Receiving waters in the action area are impaired 
by increased temperature, reduced dissolved oxygen, reduced pH, E.coli, nutrients (including 
nitrogen, nitrate, and total phosphorus), sedimentation, and the PBTs of total PCBs, 2378-TCDD, 
4,4’-DDE, dieldrin, toxaphene, mercury, and copper (Tables 10 and 11; IDEQ 2016; WDOE 
2021; NMFS 2014a). 

Nonstructural control measures that eliminate runoff of contaminants and clean sediments and 
solids from stormwater drains, are expected to improve critical habitat PBFs throughout the 
action area. The proposed City/LCSC permit requires at least two pollutant reduction measures 
(one for Tammany Creek and one for Lindsay Creek) be implemented by the end of the five-year 
permit term. Structural pollution reduction measures that reduce water velocity, increase soil 
infiltration and bio-filtration with vegetation (McIntyre et al. 2015) are expected to further 
improve PBFs for water quality, substrate quality, and food. 
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2.6. 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 and 402.17(a)). 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. 

Some continuing non-Federal activities are reasonably certain to contribute to climate effects 
within the action area. However, it is difficult if not impossible to distinguish between the action 
area’s future environmental conditions caused by global climate change that are properly part of 
the environmental baseline versus cumulative effects. Therefore, all relevant future climate-
related environmental conditions in the action area are described in the environmental baseline 
(Section 2.4). 

Production and discharge of diverse contaminants by State and private entities in the action area 
is expected to be maintained at current levels or slightly increase into the future, with increasing 
population growth (EPA 2020). Various contaminants, including commercial and industrial by-
products, metals, nutrients, and pesticides, will likely continue to be delivered to the action area 
from upstream sources and local industries discharges and runoff. Increased awareness of toxic 
and carcinogenic effects and further state regulation may reduce use of certain contaminants; 
however, overall concentrations in discharges and runoff are not likely to be reduced for many 
years. The contamination of sediments should gradually improve with continued bans on legacy 
organochlorine-based pesticides; however, new compounds, continued discharges, and use of 
other persistent contaminants is expected to continue at current rates. 

States of Idaho, Washington, and Oregon are reasonably certain to continue managing water 
quantity in a fashion that perpetuates baseline upstream water consumption and reduced flows 
through the action area. Already depleted hydrographs of the upper Snake River measured at 
Hells Canyon Dam have recently been nearly halved during summer through winter months. 
These major impairments of water quantity are expected to continue and will exacerbate and 
perpetuate water quality impairments in the action area. Those present features of the action area 
will be further altered by the effects of climate change, as noted in the Environmental Baseline 
(Section 2.3, above). 

2.7. 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 
add the effects of the action (Section 2.5) to the environmental baseline (Section 2.4) and the 
cumulative effects (Section 2.6), taking into account the status of the species and critical habitat 
(Section 2.2), to formulate the agency’s 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) appreciably diminish the value 
of designated or proposed critical habitat as a whole for the conservation of the species. 
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Species 
Snake River fall Chinook salmon, Snake River spring/summer Chinook salmon, Snake River 
sockeye salmon, and SRB steelhead all migrate through the action area as adults on their way to 
spawning habitat upstream, and downstream as juveniles. Adults move through the action area 
relatively quickly (days) and generally stay in deeper water away from stormwater outfalls. 
Adult steelhead are the only exception to this; they may stage for several months near the Snake-
Clearwater confluence, and a few adults of the Asotin Creek population (Lower Snake River 
MPG) may spawn and their offspring rear in lower Tammany Creek. Juveniles of all four species 
tend to move through the action area more slowly on their downstream migration to the ocean, 
stopping to eat and rest in the action area. They tend to occur in shallow water habitats, and may 
be found in close proximity to stormwater outfalls. 

The two Chinook salmon ESUs and SRB steelhead DPS are listed as threatened, and Snake 
River sockeye salmon are listed as endangered. The abundance of all four species has declined 
since the last status review in 2016. The viability risk for most populations and MPGs are at high 
risk for Snake River spring/summer Chinook salmon and sockeye salmon, and marginally better 
for Snake River Fall Chinook and SRB steelhead. Current threats include climate change, 
predation, and degradation in freshwater habitats including poor water quality and increased 
temperatures, and mortality in the hydro system reach. To achieve recovery, all currently extant 
populations of Snake River spring/summer Chinook salmon will likely have to increase in 
abundance and productivity. Snake River fall Chinook salmon has only one extant population 
and diversity risk that needs to be reduced. A captive brood program is supporting Snake River 
sockeye salmon and substantial improvements in all four-risk parameters are needed for this 
species to recover, particularly with respect to survival improvements through the migration 
corridor. For SRB steelhead, more populations need to reach viable status through increases in 
abundance and productivity. 

The environmental baseline in the action area is degraded. Riparian and floodplain habitat in the 
lower Clearwater River in the Lewiston UA is absent due to development. Hydropower, 
navigation, industry, agriculture, levees, and widespread bank armoring limit the availability of 
rearing habitat. The water and sediment in the action area have low to moderate levels of metals, 
pesticides, and low levels of other persistently toxic compounds, some of which bioaccumulate 
through food webs. These chemicals impair the growth and survival of juveniles in the action 
area as they are absorbed from the water (typically via the gills) or mostly by ingesting 
contaminated prey. The risk of lethality increases as body burdens are assimilated with extended 
rearing in the action area and in other contaminated downstream rivers during outmigration. 
Adults will likely have reduced immune response because of exposure to toxic compounds in the 
action area and may incur a few latent effects if carrying body burdens during warm 
temperatures. Adults do not feed much in freshwater and are unlikely to ingest contaminated 
prey. The source of the water quality degradation is from upstream areas as well as inputs from 
within the action area including existing stormwater inputs from roads and the Lewiston UA. 

The proposed action will continue the effects of water quality degradation through the existing 
stormwater system in the action area. There will be instances of acute lethal and sub-lethal 
effects near stormwater outfalls and in lower Tammany Creek. Most effects will be from 
temporary narcosis or altered avoidance behaviors that result in increased predation in main stem 
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rivers. Sedimentation and contamination of substrates and water quality will reduce growth and 
survival of incubating eggs and young juveniles of a few steelhead from the Asotin Creek 
population in lower Tammany Creek. Effects from a chronically reduced and contaminated prey 
base will reduce growth and survival for some juvenile fish, and will contribute to latent adverse 
effects of older juvenile fish further along the migratory corridor. During the five-year permit 
period we expect to see some reduction in pollutant loading as the nonstructural BMPs are 
implemented and further reductions are expected later in the permit period as the two structural 
BMPs are implemented or become more effective (e.g., plants mature, etc.). Despite the 
implementation of BMPs, the pollutant loading will still be at a level that it will contribute to 
reduced growth and survival of mostly the youngest juveniles from populations that migrate 
through the action area, and avoidance behaviors and possible sub-lethal effects for adults 
migrating upstream. These effects will tend to be episodic, during and immediately following 
storm events. 

All populations migrate through the action area, which has a baseline level of sediment and water 
quality degradation, but we considered the following: 

• Small contributions from stormwater, which occurs only during and immediately after 
storms; 

• Sediment contaminant concentrations are patchy and higher mostly in the lower 
Clearwater River and downstream reach of the Snake River; 

• Most contaminants partition to deep sediments if left undisturbed, and thus are not 
available for uptake; and 

• Larger yearlings migrate faster, may not feed or feed primarily on larger (less 
contaminated) terrestrial and semi-aquatic insects in the action area. 

Thus, we do not expect all populations or even all individuals to experience the increase in 
stormwater-related pollutant loading equally. The consequence is that only a subset of migrating 
juveniles will experience lethal and sub-lethal effects, and very few adults will experience sub-
lethal effects (avoidance and olfactory effects). 

The biggest concern to population-scale viability risk is a possible reduction in smaller, younger 
juveniles migrating downstream, and a potential impact to this life history strategy. Upstream 
tributaries with lower productivity and higher densities tend to produce smaller and younger 
migrants that are likely more vulnerable to stormwater contaminants because they spend more 
time in the action area feeding and resting, and they migrate later in the season when 
temperatures are warmer, there are more storms, and lower flows. While this is a concern, the 
contribution of the proposed permitted discharges is small and not enough to change the diversity 
risk for any one population or MPG. Population-scale abundance and productivity risk is 
unlikely to change as a consequence of the proposed action because too few fish from any 
population will be affected by the stormwater-related exposures, and because we anticipate 
pollutant loading will decline somewhat during permit implementation. 

The effects of the proposed action will not likely be great enough to appreciably reduce the VSP 
parameters of listed species within the action area. Collectively, because effects will not be 
substantial enough to influence population level viability ratings, the viability of the MPGs and 
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ESU/DPS are also not expected to be affected. Further, implementation of the proposed action is 
not expected to impede or delay recovery of the ESUs/DPS. 

Cumulative effects from future non-Federal activities are expected to perpetuate current 
conditions, and similarly climate change is unlikely to change habitat conditions over the next 
five years (although the effects of climate change are already apparent in the current habitat 
condition). 

Thus, because the effects of the proposed action are unlikely to change the VSP of any of the 
MPGs in the action area, or change the trajectory towards recovery, and considering the current 
status of the species, baseline, and cumulative effects, the proposed action is unlikely to 
appreciably reduce the likelihood of the survival and recovery of the species analyzed in this 
opinion. 

Critical Habitat 
The proposed action will primarily affect the PBFs of water quality, substrate quality (including 
the spawning/incubation PBF for steelhead in Tammany Creek), and food. Benthic invertebrates, 
a primary prey species, will be negatively affected by the proposed action. Effects will be caused 
by pulses of stormwater that are expected to discharge low concentrations of a diverse range of 
conventional and chemical pollutants. Fine sediment, increased temperature, metals, nutrients, 
microplastics, and small amounts of PBTs are expected in the discharges, which will mostly 
partition to sediments in receiving water and either be buried by sedimentation or may be 
ingested by benthic invertebrates and accumulate into food webs where juvenile salmonids may 
ingest contaminated prey. Water quality will be degraded through small additions of mixtures of 
pollutants occurring during storm pulses. Substrate quality in LGR will then be degraded as 
persistent pollutants settle on substrates. These effects will occur at the scale of the action area, 
and will be most persistent around outfalls particularly during and immediately following storms, 
and to a lesser extent downstream as pollutants settle out in small, localized, quiescent habitats in 
LGR over the course of the five-year action. 

The pollutant loading from the permitted outfalls is expected to contribute to the degraded 
baseline conditions in the action area. The effects of climate change are not expected to change 
the conservation value of the PBFs in the action area over the next five years. 

The affected PBFs are localized near stormwater outfalls or in specific habitats of the action area, 
which comprise small proportions of critical habitat within the larger migration corridor. The 
project effects do not impede migration, and there are adequate less-contaminated feeding 
opportunities in adjacent reaches. Degraded spawning/incubation, water quality, substrate 
quality, and food PBFs in lower Tammany Creek will adversely affect critical habitat in one 
small stream within the critical habitat that one population of SRB steelhead uses (Asotin Creek 
population). There are adequate alternative spawning/incubation and feeding sites for that 
population, and the conservation value for spawning/incubation and feeding PBFs is not reduced 
at the scale of the designation of critical habitat. 

Thus, the proposed action will not likely reduce the conservation value of the PBFs for water 
quality, substrate quality and food at the scale of the designation for critical habitat for Snake 
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River fall Chinook salmon, Snake River spring/summer Chinook salmon, Snake River sockeye 
salmon, and SRB steelhead. 

2.8. 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, the effects of 
other activities caused by the proposed action, and cumulative effects, it is NMFS’ opinion that 
the proposed action is not likely to jeopardize the continued existence of Snake River spring-
summer Chinook salmon, Snake River fall Chinook salmon, Snake River sockeye salmon, or 
Snake River Basin steelhead or destroy or adversely modify their designated critical habitat. 

2.9. 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). On an interim basis, NMFS interprets “Harass” to 
mean, “create the likelihood of injury to wildlife by annoying it to such an extent as to 
significantly disrupt normal behavioral patterns, which include but are not limited to, breeding, 
feeding, or sheltering.” “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 ITS. 

2.9.1. Amount or Extent of Take 

The proposed action is reasonably certain to result in incidental take of ESA-listed species. 
NMFS is reasonably certain the incidental take described here will occur because: (1) MS4 
permits authorize discharges to waters that support ESA-listed species; (2) contaminant loads, 
individually or collectively, are likely to exceed levels deemed protective of anadromous 
salmonids; and (3) other water quality parameters may be allowed at levels that do not support 
optimal growth and survival. 

NMFS is unable to quantify the amount of take that is associated with the MS4 authorizations for 
the following reasons. The proposed action requires a selection of pollution reduction measures 
of variable efficacy be implemented at different times during the permits’ five-year terms. The 
number of ESA-listed fish that are exposed to untreated or incrementally reduced discharge of 
pollutants is unknown and is expected to vary annually as well as seasonally in response to a 
myriad of factors beyond the quality or amount of discharge. Furthermore, it is not possible to 
count the number of fish that may be adversely affected, as the majority of effects are anticipated 
to be sub-lethal or behavioral in nature. The actual exposure of ESA-listed fish to harmful 
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concentrations of pollutants and pollutant mixtures, and the duration of such exposures, is 
unpredictable. There is a large degree of variability in effects that could occur if fish were 
exposed to pollutant concentrations of sufficient magnitude and for a sufficient period of time. 
For these reasons, NMFS will use a surrogate to measure the extent of take caused by the action. 

The extent of incidental take anticipated and analyzed in the opinion is exceeded if: 

1. Implementation schedules of BMPs required by permits are not achieved. 
This surrogate functions as an effective re-initiation trigger because it is directly related 
to the amount of stormwater pollutant loading and thus harm to listed salmonids. Further, 
it is possible to monitor compliance with the implementation schedules of each permit 
and determine if the extent of take analyzed in this opinion is exceeded. 

2.9.2 Effect of the Take 

In the opinion, NMFS determined that the amount or extent of anticipated take, coupled with the 
scheduled implementation of permit requirements in the proposed action, is not likely to result in 
jeopardy to the species or destruction or adverse modification of critical habitat. 

2.9.3. Reasonable and Prudent Measures 

“Reasonable and prudent measures” are nondiscretionary measures to minimize the amount or 
extent of incidental take (50 CFR 402.02). 

The EPA shall: 

1. Minimize incidental take from MS4 discharges by including new pollutants for reduction 
and by revising some of the proposed BMPs. 

2. Ensure completion of a monitoring and reporting program to confirm that the terms and 
conditions in this ITS are effective in avoiding and minimizing incidental take from 
permitted activities and that the extent of take is not exceeded. 

2.9.4. Terms and Conditions 

The terms and conditions described below are non-discretionary, and the EPA or any applicant 
must comply with them in order to implement the RPMs (50 CFR 402.14). The EPA or any 
applicant has a continuing duty to monitor the impacts of incidental take and must report the 
progress of the action and its impact on the species as specified in this ITS (50 CFR 402.14). If 
the entity to whom a term and condition is directed does not comply with the following terms 
and conditions, protective coverage for subsequent discharges would likely lapse. 
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1. To implement RPM 1 (minimize take from MS4 discharges), EPA will ensure the 
following as permit conditions: 

a. The permits will include and implement by April 3, 2025 the conditions, set forth 
in 1.c. below, to reduce loading of the following Snake River stormwater 
impairment pollutants not considered in the proposed action: Total PCBs, 2378-
TCDD, 4,4’-DDE, dieldrin, toxaphene, mercury, dissolved oxygen, pH, and 
temperature. 

b. The permits will include and implement by April 3, 2025 the conditions, set forth 
in 1.c. below, to reduce loading of the following stormwater pollutants not 
considered in the proposed action: Copper, PAHs, and tire tread particles. 

c. The permits will include and implement conditions that reduce accumulated loads 
of impairment pollutants and copper, PAHs, and tire tread particles from the 
MS4s; specifically, requirements that permittees: 

 i. Clean storm drains and catchment basins of existing solids. 
 ii. Disconnect outfalls from older development sites. 
 iii. Minimize the installation of new outfalls from new development 

through implementation of onsite stormwater retention and/or 
treatment. 

iv. Maximize use of green infrastructure to manage/reduce sediment 
loading runoff. 

2. To implement RPM 2 (monitoring and reporting), in addition to the existing monitoring 
and reporting requirements specified in the permits, EPA will ensure the following as 
permit conditions: 

a. The permits will include monitoring and reporting requirements to address the 
implementation schedule for the pollutants identified in term and conditions 1.a 
and 1.b of this opinion. 

b. The permits will include monitoring and reporting requirements that demonstrate 
progress towards the implementation and completion of the terms and conditions 
identified under 1.c. of this opinion. 

c. The permits will include monitoring and reporting requirements that assess the 
pollutant load reductions associated with the proper removal and cleaning of 
solids found in storm drains and catchment basins. 

2.10. 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 
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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). 

Conservation recommendations for this consultation are as follows: 

1. Reduce use of common-use herbicides and pesticides that degrade into weak acids (e.g., 
atrazine, glyphosate) or that include persistent ingredients or additives. 

2. Develop and implement long-term terrestrial and riparian vegetation management plans 
(VMPs) within SWMPs that will include establishing and maintaining vegetation where 
practicable. VMPs should be designed to improve riparian function along Lindsay and 
Tammany Creeks and ephemeral drainages throughout the Lewiston UA. These VMPs 
should consider and implement actions that buffer air deposition of pollutants, provide 
shade to reduce temperature, reduce erosion, and increase forage production to receiving 
waters. 

These conservation recommendations will help increase survival and productivity of most Snake 
River salmon and steelhead populations, contribute to cleaner water and air, cooler temperatures, 
and increase the quantity, quality, and conservation value of critical habitat in Tammany Creek 
and the Clearwater and Snake Rivers. 

2.11. Re-initiation of Consultation 

This concludes formal consultation for the EPA’s National Pollution Discharge Elimination 
System Municipal Stormwater Permits (IDS028061 and IDS028258), Lewiston, Idaho. 

As 50 CFR 402.16 states, re-initiation 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 ITS 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 on 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. 

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

Section 305(b) of the MSA directs Federal agencies to consult with NMFS on all actions or 
proposed actions that may adversely affect EFH. Under the MSA, this consultation is intended to 
promote the conservation of EFH as necessary to support sustainable fisheries and the managed 
species’ contribution to a healthy ecosystem. For the purposes of the MSA, EFH means “those 
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity”, 
and includes the physical, biological, and chemical properties that are used by fish (50 CFR 
600.10). Adverse effect means any impact that reduces quality or quantity of EFH, and may 
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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) of the MSA also requires NMFS to recommend measures that 
can be taken by the action agency to conserve EFH. Such recommendations may include 
measures to avoid, minimize, mitigate, or otherwise offset the adverse effects of the action on 
EFH [CFR 600.905(b)] 

This analysis is based, in part, on the EFH assessment provided by the EPA and descriptions of 
EFH for Pacific Coast salmon (PFMC 2014) contained in the fishery management plans 
developed by the PFMC and approved by the Secretary of Commerce. 

3.1. Essential Fish Habitat Affected by the Project 

The action area, as described in Section 2.3 of the above opinion, except for areas above natural 
barriers to fish passage, is also EFH for Chinook salmon and coho salmon (PFMC 2014).  

3.2. Adverse Effects on Essential Fish Habitat 

Based on the information provided in the BE and the analysis of effects presented in the ESA 
portion of this document, NMFS concludes that the proposed action will have the following 
adverse effects on EFH designated for Chinook and coho salmon: (1) temporary reductions in 
water quality from impairment pollutants delivered in stormwater runoff from the Lewiston UA 
and associated roadways, incremental temperature and sediment increases from runoff of 
exposed and impermeable surfaces; (2) temporary pulses and small reductions in substrate 
condition from loads of PBTs, PAHs, and heavy metals in runoff from various sources within the 
Lewiston UA; (3) temporary reductions of food for salmonids associated with loss of vegetation 
from impermeable surfaces and toxicity of contaminants to some prey species; and (4) small 
contributions of contaminated prey to salmonids within the EFH that contribute to chronic sub-
lethal reductions in fitness (reduced growth, energy reserves, behavioral avoidance) and survival 
of salmonids within the EFH. 

3.3. Essential Fish Habitat Conservation Recommendations 

NMFS determined that the following conservation recommendations are necessary to avoid, 
minimize, mitigate, or otherwise offset the impact of the proposed action on EFH. 

1. The permits will reduce loading of the following Snake River stormwater impairment 
pollutants not considered in the proposed action: Total PCBs, 2378-TCDD, 4,4’-DDE, 
dieldrin, toxaphene, mercury, dissolved oxygen, pH, and temperature. 

2. The permits will reduce loading of the following stormwater pollutants not considered in 
the proposed action: Copper, PAHs, and tire tread particles. 
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3. The Permits will include conditions to reduce accumulated loads of impairment 
pollutants and copper, PAHs, and tire tread particles from the MS4s; specifically: 

 i. Clean storm drains and catchment basins of existing solids. 
 ii. Disconnect outfalls from older development sites.  
 iii. Minimize the installation of new outfalls from new development through 

implementation of onsite stormwater retention and/or treatment. 
iv. Maximize use of green infrastructure to manage/reduce sediment-loading 

runoff. 

Fully implementing these EFH conservation recommendations would protect, by avoiding or 
minimizing the adverse effects described in Section 3.2, above, for Pacific Coast salmon. 

3.4. Statutory Response Requirement 

As required by section 305(b)(4)(B) of the MSA, EPA 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 timeframes for the federal agency response. The 
response must include a description of measures proposed by the agency for avoiding, 
minimizing, mitigating, or otherwise 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 EPA 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 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. 
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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 EPA. Other 
interested users could include IDEQ, ITD, permittees, citizens of Lewiston, Idaho and 
surrounding affected areas, and others interested in the conservation of the affected ESUs/DPS. 
Individual copies of this opinion were provided to the EPA. The document will be available 
within 2 weeks at the NOAA Library Institutional Repository
(https://repository.library.noaa.gov/welcome). The format and naming adhere 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. 

https://repository.library.noaa.gov/welcome%5d
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