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Glossary of Terms 

escapement 
That portion of an anadromous fish population that escapes 
the commercial and recreational fisheries and reaches the 
freshwater spawning grounds. 

lentic Meaning or regarding things in standing water. 
lotic Meaning or regarding things in running water. 

special-status species  
Species with a special legal or conservation status from the 
federal or state government, such as threatened, endangered, 
and sensitive species. 

stranding 
The separation of fish, fish redds, or macroinvertebrates 
from their primary water body (river or reservoir), leading to 
injury or mortality.  

target species 
Species specifically searched for during animal and plant 
surveys.  
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wetlands 

Using the U.S. Army Corps of Engineers’ (USACE) definition 
(under Clean Water Act Section 404 regulations):  “…those 
areas that are inundated by surface or groundwater with a 
frequency sufficient to support and under normal 
circumstances do or would support a prevalence of 
vegetative or aquatic life that requires saturated or 
seasonally saturated soil conditions for growth and 
reproduction.”  
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1 INTRODUCTION 

1.1 Background 

The Eugene Water & Electric Board (EWEB) owns and operates the Carmen-Smith Hydroelectric Project 
(Project) on the McKenzie River, a tributary of the Willamette River in Oregon. The Project (Federal 
Energy Regulatory Commission [FERC] Project No. 2242) is located in Linn and Lane counties, 
approximately 70 miles east of the Eugene metropolitan area (Figure 1-1). The construction and operation 
of the Project in the McKenzie River basin is governed generally by the FERC through its licensing 
authority. 

The Project is currently operating under a 40-year FERC license, issued on May 17, 2019. To achieve this 
license EWEB worked with stakeholders to perform studies and EWEB filed a Final License Application 
(FLA) with FERC on November 24, 2006. During the pendency of the relicensing process, EWEB on 
November 30, 2016, submitted an Amended and Restated Offer of Settlement and Joint Explanatory 
Statement (SA) (EWEB 2016) as terms to include in the new FERC license. As part of the SA, EWEB is 
responsible for implementing an Aquatics Management Plan (AMP) and a Wildlife Management Plan 
(WMP). The Parties involved in the SA agreed to cooperate in implementing the SA and in EWEB’s 
implementation of the new license through the establishment of resource-specific work groups including 
a Fisheries Work Group (FWG) (SA Exhibit B Section 2) and a Wildlife Work Group (WWG) (SA Exhibit 
D Section 2). The FWG and WWG will function throughout the period the new license is in effect. In its 
May 2019 relicensing order, FERC incorporated the terms of the SA in the new 40-year license. 

On December 13, 2023, National Marine Fisheries Service (NMFS) submitted a letter to FERC, notifying 
FERC that due to delays in the construction of fish passage facilities as a result of the discovery of 
sinkhole upstream of the Project’s Trail Bridge Dam in 2021, reinitiation of consultation under section 7 of 
the Federal Endangered Species Act (ESA) of 1973 was required. On that same date, NMFS formally 
withdrew from the SA, indicating that it “will continue in its traditional role of working with [FERC] to 
implement fishways under the license.” 

On January 26, 2024, U.S. Department of Interior, Fish and Wildlife Service (USFWS) joined NMFS in 
notifying FERC that reinitiation of ESA section 7 consultation was necessary. On that same date, USFWS 
also formally withdrew from the SA, stating that it “intend[s] to remain engaged in relevant work groups 
and will continue to advocate for appropriate fish and wildlife mitigation at the Carmen-Smith Project, 
including timely and effective fish passage and fish habitat restoration.”  

A March 7, 2025, letter from EWEB to FERC stated that the investigations related to sinkholes were 
completed, that EWEB had been engaged with NMFS and USFWS on fish passage options, and that as a 
result, “EWEB anticipates filing a request with the Commission to approve certain changes to license 
requirements that it expects to result from its ongoing engagement with the Services.” 

On August 13, 2025, EWEB sent a letter to NMFS and USFWS, confirming the successful conclusion of a 
facilitated process to identify improvements to the fish passage requirements in the FERC license, namely 
a change in location for permanent trap and haul facilities, changes to the timing requirements for the 
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implementation of those improvements, and various mitigation measures to account for the delay in 
developing permanent trap and haul at the Project.  

Subsequently, on August 20, 2025, NMFS responded to EWEB with a letter expressing support for 
submitting these proposed changes to the Project license with FERC, followed by a similar letter from 
USFWS on August 27, 2025. On December 31, 2025, EWEB filed a notice of intent to file a license 
amendment application with FERC, in which it will seek FERC approval to implement the proposed 
changes to fish passage infrastructure and accompanying mitigation measures.  

Following EWEB’s facilitated engagement with NMFS and USFWS, EWEB engaged with the Oregon 
Department of Environmental Quality (ODEQ), Oregon Department of Fish and Wildlife (ODFW), and 
the entire FWG on the improvements to fish passage reached in the facilitated process with the federal 
Services. As a result of this engagement, EWEB’s license amendment proposal expanded to include a 
secondary trap facility, which will be located between Trail Bridge Dam and the new tailrace barrier that 
will be integrated with the new permanent trap and haul facility. 

This applicant-prepared Environmental Assessment (EA) evaluates and addresses the effects of the 
revised fish passage facilities, the new secondary trap facility, and various mitigation measures 
(described in Section 2) on environmental resources within the area of potential effect. 
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Figure 1-1 General vicinity of the Carmen-Smith Hydroelectric Project
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1.2 Project Description 

1.2.1 Existing Project Facilities  

The Project consists of two developments, the upstream 83.220-megawatt (MW) Carmen development 
and the downstream 8.775-MW Trail Bridge development. The Project stores water in three Project 
reservoirs: Carmen Diversion (on the McKenzie River), Smith (on the Smith River), and Trail Bridge (at 
the confluence of the McKenzie and Smith rivers and receiving water from both rivers). The Project 
includes two powerhouses (Carmen and Trail Bridge) and bypasses a 5.7-mile-long reach of the 
McKenzie River and a 2.5-mile-long reach of the Smith River. The McKenzie River bypassed reach is 
divided by Tamolitch Falls into two reaches: the 3.4-mile-long Upper Carmen bypassed reach, which 
extends from the Carmen Diversion Dam to Tamolitch Falls, and the 2.3-mile-long Lower Carmen 
bypassed reach, which extends downstream from Tamolitch Falls to Trail Bridge Reservoir. The Smith 
River bypassed reach extends 2.5 miles downstream from Smith Dam to Trail Bridge Reservoir. 

The 30-acre Carmen Diversion Reservoir, which is impounded by the 25-foot-high, 2,100-foot-long 
Carmen Diversion Dam on the McKenzie River at RM 87.5, has minimal storage. Water from the Carmen 
Diversion Reservoir is diverted into the 2.2-mile-long underground Carmen diversion tunnel that 
discharges water into the 178-acre Smith Reservoir located west of the Carmen Diversion Reservoir on the 
Smith River, a tributary of the McKenzie River. Spill from Carmen Diversion Dam is discharged to the 
Carmen bypassed reach and then flows into the Trail Bridge Reservoir located downstream on the 
McKenzie River.  

The 178-acre Smith Reservoir is created by the 235-foot-high, 1,100-foot-long Smith Dam, which is located 
at river mile (RM) 2.5 on the Smith River. From Smith Reservoir, water enters the 1.4-mile-long 
underground Smith power tunnel and travels to a surge chamber for the Carmen penstock. From the 
surge chamber, water flows through the 1,160-foot-long Carmen penstock to the Carmen powerhouse, 
located at the upstream end of Trail Bridge Reservoir. The Carmen powerhouse contains two generating 
units with Francis turbines and two generators, each with a nameplate capacity of 41.61 MW, for a total 
authorized capacity of 83.220 MW. Spill from Smith Dam is discharged to the Smith River downstream of 
the dam and flows downstream through the 2.5-mile-long Smith bypassed reach into Trail Bridge 
Reservoir. 

Water from the Carmen powerhouse is discharged into the 71-acre Trail Bridge Reservoir, which is 
impounded by the 100-foot-high, 700-foot-long Trail Bridge Dam at RM 82 on the McKenzie River. Trail 
Bridge Reservoir is used as a re-regulating development. Water in the Trail Bridge Reservoir passes 
through the Trail Bridge penstock and Trail Bridge powerhouse or spillways before it is discharged to the 
McKenzie River downstream of Trail Bridge Dam. The Trail Bridge powerhouse contains one Kaplan 
turbine and one generating unit with an authorized capacity of 8.775 MW. The total capacity of the 
Carmen-Smith Project is 91.995 MW. 

1.2.2 Existing Project Operation 

The Project is operated as a peaking facility, using water stored in the three Project reservoirs to generate 
at the two Project powerhouses. The Carmen powerhouse is operated as a peaking development. On a 
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typical day, inflow into the Carmen Diversion and Smith reservoirs approximates outflow at the tailrace 
of the Trail Bridge powerhouse. 

Drawing water from the Smith Reservoir, generation at the Carmen powerhouse is reduced during low 
water conditions (usually occurring from August to late October), when inflow to Smith Reservoir is 
typically less than 500 cubic feet per second (cfs). During low water conditions, only one of the Carmen 
units is operated and generation mainly occurs during peak demand hours. For the rest of the year, when 
inflows are greater, both units typically operate with a total hydraulic capacity of 2,850 cfs. 

Trail Bridge Reservoir is used to re-regulate discharges from the Carmen powerhouse by filling when the 
Carmen powerhouse is generating and lowering when it is not generating. Because water is always 
released through the Trail Bridge powerhouse to the McKenzie River, generation at the Trail Bridge 
facility is continuous, providing base load generation that varies only with McKenzie River flows. The 
total hydraulic capacity of the Trail Bridge powerhouse is 1,780 cfs. Inflow exceeding 1,780 cfs passes 
through the spillway. Minimum flows in the Carmen and Smith bypassed reaches, including Smith 
bypassed reach ramping rates, are provided in accordance with Section 4.2 of the AMP. Ramping rates 
for Trail Bridge Reservoir and the McKenzie River downstream of Trail Bridge Dam are provided in 
accordance with Section 4.4 of the AMP. 

1.3 Purpose and Need for Action 

The purpose of the Proposed Action (described further in Section 2.1) is to amend the license to provide 
new and revised fish passage facilities at Trail Bridge Dam. The FERC must decide whether to approve 
the licensee’s proposed amendment and what conditions should be in any amendment order issued. 

This EA is being prepared to satisfy the FERC’s responsibilities under the National Environmental Policy 
Act of 1969 and the FERC’s implementing regulations. This EA examines the environmental effects of the 
Proposed Action and the No-Action alternative and is limited to the proposed change in the design, 
construction timing, and location of Project features. The No-Action alternative would require 
construction of Project features as approved in the May 17, 2019, license order. 

2 PROPOSED ACTION AND ALTERNATIVES 

2.1 Licensee’s Proposed Action 

The Proposed Action includes revisions to fish passage at Trail Bridge Dam. The Proposed Action is 
detailed by measures below. The applicable sections of analysis for each measure are presented in Table 
2-1. Each measure, identified by a descriptive title, is described below. The resources for which there are 
no reasonable effects (i.e., recreational and land use resources) are not included for further analysis.  
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Table 2-1  Reasonably Foreseeable Effects of Proposed Action 
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Primary Trail Bridge Dam 
upstream passage facility 

Upstream passage facility and integrated 
tailrace barrier in a revised downstream 
location 

√ √ √ √ √  √  

Secondary upstream passage 
facility 

Secondary and smaller trap and haul facility 
at base of Trail Bridge Dam    √    √  

Interim Trail Bridge Dam 
downstream passage 

Revised spillway operations for 
downstream passage  √  √    √  

Temporary upstream trap and 
haul program 

Trap and move adult bull trout and Chinook 
salmon upstream of Trail Bridge Dam from 
the spawning channel and the Trail Bridge 
tailrace 

  √      

Change in timing for 
completing actions previously 
licensed for the Project 

Revised timing of completing the following:  

• primary trap and haul facility  

• spawning channel modifications 

• existing tailrace barrier demolition 

• spillway and gate modifications 

  √      
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2.1.1 Trail Bridge Dam Upstream Passage Facilities 

Currently, the Project FERC license (Article 29) describes a required trap and haul facility at the base of 
Trail Bridge Dam and removal of the existing tailrace barrier within three years of FERC’s license 
issuance for the Project or final resolution of any administrative or judicial petition or appeals, or other 
formal agency adjudication. Under the Proposed Action for the amendment to FERC license, EWEB 
proposes the following changes to the FERC license: 

• Instead of placing the primary upstream trap and haul collection facility at the base of Trail 
Bridge Dam, as currently required under the FERC license, EWEB will locate the trap and haul 
collection facility several hundred feet downstream of the dam. This new placement is intended 
to avoid the negative hydraulics in the tailrace downstream of the dam. 

• To discourage adult bull trout (Salvelinus confluentus) and Upper Willamette River (UWR) Spring 
Chinook salmon (Oncorhynchus tshawytscha) from migrating upstream of the permanent trap and 
haul collection facility at its new location, EWEB will construct a new tailrace barrier immediately 
upstream of the primary upstream trap and haul collection facility entrance. 

• A secondary and smaller, trap and haul facility will be constructed, operated and maintained at 
the base of Trail Bridge Dam, between the dam and the new tailrace barrier. The primary purpose 
of the second facility is to provide upstream passage of adult bull trout that may be residing in 
the tailrace after passing downstream through the spillway.  

• If the Project does not meet license performance standards by the 6th migration season as 
described in Article 29 of the FERC license, EWEB will begin planning and designing an 
alternative solution for fish passage at Trail Bridge Dam, including volitional passage, and/or 
dam removal. 

• If the Project does not meet license performance standards by the 8th migration season (instead of 
the 10th migration season as described in Article 29 of the FERC license), EWEB under the 
Upstream Fish Passage Evaluation Program of Article 29 will implement an alternative to 
permanent trap and haul upon FERC approval, such as volitional passage or Trail Bridge Dam 
decommissioning. 

• There will be a delay in construction for three permanent upstream trap and haul facility actions 
previously licensed for the Project (i.e., constructing the primary trap and haul facility, 
modifications to the spawning channel, and demolition of the existing tailrace barrier), to be 
completed by December 31, 2032. There will be a delay for the downstream passage facility action 
previously licensed for the Project (i.e., the spillway modification), to be completed by December 
31, 2030.  

• To mitigate for delays in developing permanent fish passage at the Project, EWEB will continue 
to implement the established temporary upstream trap and haul program in coordination with 
ODFW, USFWS, and NMFS, for purposes of providing upstream passage for UWR spring 
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Chinook salmon and bull trout above Trail Bridge Dam, until the permanent trap and haul 
facility and integrated tailrace barrier downstream of Trail Bridge Dam and spillway 
modifications are constructed and operational. 

2.1.1.1 Primary Trap and Haul Facility with Tailrace Barrier  

Under the Proposed Action, the Primary Trap and Haul Facility (with integrated tailrace barrier 
described below) will be located several hundred feet downstream of Trail Bridge Dam and Powerhouse 
and upstream of the Spawning Channel (Jacobs 2026a). The facility will collect UWR spring Chinook 
salmon, bull trout, and other native migratory fish. Fish will be released upstream of Trail Bridge Dam. 
The Primary Trap and Haul Facility will operate year-round and will be located so that it does not impact 
Powerhouse access or operations & maintenance (O&M) requirements. 

The Primary Trap and Haul Facility will include two entrances of different sizes and hydraulic 
differentials to accommodate the primary species of concern. A large entrance with a keyhole weir will 
provide hydraulic differentials ranging from 12 to 18 inches to accommodate salmon. The second 
entrance is a smaller 24-inch-wide by 48-inch-high entrance that will maintain a hydraulic differential of 6 
inches to accommodate bull trout. Two additional gates and pools upstream of this smaller entrance will 
make up the hydraulic differential between the two entrances and facilitate access to the main entrance 
pool. 

The entrance pool will include a wall diffuser to provide water supply attraction flows. The trap pool will 
include a 24-inch-wide fixed opening with a vee-trap fyke and a brail with an integral fish hopper. A fish 
counter at the vee-trap and a video system located above the trap pool will allow for real-time monitoring 
of fish in the trap. 

The total flow rate will vary from approximately 76.3 to 123.7 cfs, depending on both the target hydraulic 
differential at the salmon entrance and the tailwater surface elevation. Water will be supplied via gravity 
from the river upstream of the tailrace barrier. Five brush cleaned cylindrical wedge wire intake screens, 
meeting the fry-criteria screening requirements with 1.75 mm openings and a maximum 0.4 fps approach 
velocity (NMFS 2022), will be provided. 

Under the Proposed Action, EWEB will construct a new tailrace barrier (in association with the Primary 
Trap and Haul Facility) that will be constructed across the river channel, immediately upstream of the 
fish entrances (Jacobs 2026b). The barrier will be a combination velocity and vertical drop exclusion 
barrier. 

2.1.1.2 Secondary Tailrace Trap and Haul Facility  

To provide an upstream pathway for bull trout from the tailrace above the proposed tailrace barrier, 
under the Proposed Action, EWEB will construct a smaller, secondary, trap and haul facility at the base of 
the Trail Bridge Dam between the dam and the new tailrace barrier. The primary purpose of the 
secondary facility is to provide upstream passage of adult bull trout that may be residing in the tailrace 
after passing downstream through the spillway. The facility will include the following: 

• Trap unit: 
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– Steeppass at 20% slope 

– False weir at top of steeppass, 

– Approximately 3 cfs of pumped water upwells through adjustable directional veins at false 
weir 

– Fry criteria screen 

• Live box sized to meet NMFS criteria (NMFS 2022) for predicted maximum number of fish. 

• Water to water transfer of fish from live box to transfer truck. 

• Trap would initially be operated 5 days/week year-round (similar to AMP Section 4.1.2, 4, and 
5a) with changes to timing made after determination of fish use and safety considerations for 
operation during the winter months. 

2.1.1.3 Change in Timing of Previously Licensed Upstream Passage Facility Actions 
and Temporary Trap and Haul Program 

Under the Proposed Action, improvements for upstream fish passage at the Trail Bridge Dam, including 
constructing the primary trap and haul facility, modifications to the spawning channel, and demolition of 
the existing tailrace barrier, will be completed by December 31, 2032, instead of the deadline established 
by Article 33 of the FERC license (i.e., within 3 years after the later of license issuance or final resolution 
of any administrative or judicial petition or appeals, or other formal agency adjudication). 

To mitigate for delays in developing upstream fish passage at the Project, under the Proposed Action, 
EWEB will continue to implement the interim upstream fish passage program. Under the Proposed 
Action, for purposes of mitigating delays in developing permanent fish passage at the Project, EWEB will 
continue to work with the NMFS, USFWS, ODFW, and the other members of the FWG to improve UWR 
spring Chinook salmon production and re-establish populations above Trail Bridge Dam by continuing to 
implement the interim upstream fish passage program for the purposes of providing upstream passage 
for bull trout and UWR spring Chinook salmon above Trail Bridge Dam until such time permanent 
upstream fish passage has been completed and is operational. EWEB will continue to coordinate 
adjustments to the temporary collection/trapping system with the NMFS, USFWS, and ODFW. 

2.1.2 Trail Bridge Dam Downstream Passage 

Under the Proposed Action, improvements for downstream fish passage at the Trail Bridge Dam spillway 
will be operational by December 31, 2030, instead of the deadline established by Article 33 of the FERC 
license (i.e., within 3 years after the later of license issuance or final resolution of any administrative or 
judicial petition or appeals, or other formal agency adjudication). 

To mitigate delays in developing permanent downstream fish passage at the Project, under the Proposed 
Action EWEB will spill year-round for downstream fish passage, and EWEB will implement full spill 
(Trail Bridge Powerhouse off) between at least August 15th and October 31st (or longer if weather/flows 
safely allow). For the remainder of the year, EWEB will operate the Trail Bridge Powerhouse in low load 
mode with a maximum flow of 500 cfs through the plant (to maintain necessary power plant reliability 
for the safe routing of water during upcoming construction of spillway modifications). All remaining 
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flow will go through the spillway. Under the Proposed Action, the flow regime downstream of Trail 
Bridge Dam will not change.  

2.2 Alternatives Considered but Dismissed 

Through a facilitated process in 2024–25, EWEB, NMFS, and USFWS developed a conceptual framework 
for a revised fish passage approach. This framework reflects updated dam safety information and new 
modeling that shows highly complex flows in the Trail Bridge Dam tailrace. NMFS and USFWS 
concluded that these conditions would prevent migrating UWR spring Chinook salmon and bull trout 
from reliably detecting the attraction flows for the permanent trap-and-haul facility. 

As EWEB, NMFS, and USFWS were nearing resolution of key issues on fish passage at the Project 
through the facilitated process, EWEB initiated parallel engagement with ODFW, ODEQ, United States 
Forest Service (USFS), and the entire FWG to align the federal fish agencies’ conceptual framework with 
the remaining settlement parties’ priorities. EWEB held a series of technical meetings to advance 
engineering design of the relocated trap and haul facility and invited representatives from NMFS, UFWS, 
ODFW, and ODEQ starting in December 2025 and concluding in March 2026 to evaluate additional 
alternatives and agree on a path forward. Topics discussed at these meetings included dam safety 
considerations, results of bathymetry, water surface level data, decisions on which 2D and computational 
fluid dynamics (CFD) models to run, results of 2D and CFD modeling, investigations on tailrace barrier 
height and precise location, tailrace barrier configuration, attraction water supply source and 
configuration, adaptive management for facility operation, and potential designs for the secondary 
facility. Following these technical meetings, it was determined that the Proposed Action (which was 
expanded to include the new secondary trap facility immediately below Trail Bridge Dam and upstream 
of the new tailrace barrier) was the most feasible and potentially effective alternative, and other 
alternatives were excluded from further consideration.  

2.3 No-Action Alternative 

The No-Action alternative (No-Action) represents conditions that would be reasonably expected to occur 
in the foreseeable future if the Proposed Action were not implemented. The No-Action is the baseline 
from which the impacts of the Proposed Action and any action alternatives are compared. Under the No-
Action, FERC would not approve the requested Trail Bridge Fish Passage alternative, and EWEB would 
install fish passage facilities as stipulated in the Project license, issued on May 17, 2019, as described 
below.  

2.3.1 Trail Bridge Dam Upstream Passage Facilities 

The Project FERC license (Article 29) requires EWEB to design and construct a Trail Bridge Dam trap and 
haul facility, and remove the tailrace barrier to allow Chinook salmon, bull trout, and other native 
salmonids access to the trap and haul facility. Under the No-Action, the trap and haul facility would be 
located at the base of Trail Bridge Dam, upstream of the existing tailrace barrier (which would be 
demolished), and would be designed consistent with NMFS fish passage criteria.  

Under the No-Action, EWEB would be required to completely demolish the tailrace barrier and 
construction of the Trail Bridge Dam trap and haul facilities subject to FERC approval, within 3 years 
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after the later of license issuance or final resolution of any administrative or judicial petition or appeals, 
or other formal agency adjudication relating to Section 4.1.2 of the Aquatics Management Plan, Exhibit B 
to the November 2016 Amended and Restated Settlement Agreement. Based on license issuance in May 
2019, this equates to May 2022, although EWEB’s most recent Master Plan schedule establishes a 2031 
anticipated date for completing construction.  

2.3.2 Trail Bridge Dam Downstream Passage 

The Project FERC license (Article 33) requires EWEB to design, construct, operate, and maintain the Trail 
Bridge dam spillway, gate and hoist system, and attraction water supply (AWS) for downstream fish 
passage at Trail Bridge Dam. Under the No-Action, EWEB would design, construct, operate, and 
maintain the Trail Bridge Dam spillway, gate and hoist system, and AWS for the purpose of supporting 
year-round safe, timely, and effective downstream passage of fish consistent with the NMFS criteria.  

Under the No-Action, EWEB would be required to complete construction of spillway modifications and 
begin operations subject to FERC approval, within 3 years after the later of license issuance or final 
resolution of any administrative or judicial petition or appeals, or other formal agency adjudication 
relating to Section 4.1.2 of the Aquatics Management Plan, Exhibit B to the November 2016 Amended and 
Restated Settlement Agreement. Based on license issuance in May 2019, this equates to May 2022, 
although EWEB’s most recent Master Plan schedule establishes a 2031 anticipated date for completing 
construction.  

3 ENVIRONMENTAL ANALYSIS 

This section describes the environmental setting for the Proposed Action, the scope of the effects analysis, 
and analysis of the environmental effects of the Proposed Action. Sections are organized by resource area. 
Under each resource area, the current conditions are described first. Current operation and status of the 
Project under the existing license (i.e., No-Action) is the baseline against which the environmental effects 
of the Proposed Action are compared, including an assessment of the effects of proposed mitigation, 
protection, and enhancement measures, and any potential cumulative effects. Consistent with FERC 
(2009) NEPA analysis of the Carmen-Smith 2019 license issuance, the applicant finds there would be no 
effects to recreation, air quality, land use, or socioeconomics; therefore, these resource areas are not 
discussed further. The findings are discussed in Section 5.0, Findings of No Significant Impact, of this EA. 

3.1 General Description 

The Proposed Action (described in Section 2.1) for the license amendment application related to trap and 
haul and other changes to the license addressing fish passage will occur at the Trail Bridge Dam 
development and between the base of Trail Bridge Dam and the Carmen-Smith Spawning Channel 
(Affected Environment, Figure 3-1).  
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Figure 3-1 Location of Proposed Action (Affected Environment) 
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3.2 Scope of Cumulative Effects Analysis 

According to the Council on Environmental Quality’s regulations for implementing the National 
Environmental Policy Act (NEPA, 40 CFR §1508.7), a cumulative effect is the impact on the environment 
that results from the incremental impact of the action when added to other past, present and reasonably 
foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes such 
actions. Cumulative effects can result from individually minor but collectively significant actions taking 
place over time, including hydropower and other land and water development activities. 

Based on review of the Proposed Action, and consistent with FERC (2009) NEPA analysis, the following 
resources have been identified with the potential to be cumulatively affected by the Proposed Action in 
combination with other activities in the McKenzie River Basin: (1) terrestrial resources; (2) water 
resources; and (3) aquatic resources. 

3.2.1 Geographic Scope 

The geographic scope of analysis for cumulatively affected resources is defined by the physical limits or 
boundaries of: (1) the proposed action’s effect on the resources, and (2) contributing effects from other 
hydropower and non-hydropower activities within the McKenzie River Basin. Because the proposed 
action can affect resources differently, the geographic scope for each resource may vary. 

The geographic scope for analysis of water and aquatic resources encompasses the headwaters of the 
McKenzie River that occur upstream of the project, all waters within the project area, and the mainstem 
McKenzie River downstream of Trail Bridge dam to its confluence with the Willamette River. For 
terrestrial resources, the geographic scope encompasses the upper McKenzie River and Smith River 
drainage basins. 

3.2.2 Temporal Scope 

The temporal scope of cumulative effects analysis includes a discussion of past, present, and reasonably 
foreseeable future actions and their effects on terrestrial, water, and aquatic resources. Based on the term 
of the license, the analysis considers up to 30 years into the future, concentrating on the effect on UWR 
spring Chinook salmon, adfluvial and fluvial bull trout, and wildlife from reasonably foreseeable future 
actions. The historical discussion is limited, by necessity, to the amount of available information. The 
present resource conditions are based on studies in support of the relicensing process, and more recent 
data. 

3.3 Proposed Action and Action Alternatives 

3.3.1 Geology and Soils 

3.3.1.1 Affected Environment 

The Trail Bridge passage facilities will be located in the vicinity of Trail Bridge Dam which is located at 
the faulted boundary between the eroded, uplifted Western Cascades and the volcanic High Cascades 
physiographic provinces. The West Cascades exhibit well-developed drainage systems with deep valleys. 
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In contrast, the drainage systems of the High Cascades are more poorly defined because of the province’s 
highly pervious and relatively young volcanic geology.  

The rock in the Cascade Mountains is nearly all volcanic in origin. The Western Cascades consist of a 
thick sequence of late Eocene-age to late Miocene-age extrusive, layered volcanic rocks, with minor 
Pliocene to Pleistocene-age intracanyon lavas derived from the High Cascades or rare local vents. The 
upper McKenize River flows through a north-south-trending trough that forms the boundary of the two 
geologic provinces described. This trough has been subject to intermittent blockage by lavas emanating 
from recent volcanism east of the project site. Damming of the river resulted in the formation of lakes 
where lacustrine sediments were deposited. Many of these sediment layers were covered by lava flows; 
and the cycle repeated, resulting in complex interbedding of sediments, lavas, and other pyroclastic flows 
throughout the upper McKenzie River. White Branch fault zone, an active fault zone, is present near the 
Project area, to the west of the Cascade crest. Three active sinkholes are present in the Trail Bridge 
Reservoir, upstream of the Project Area.  

3.3.1.2 Environmental Effects 

The effects of the Proposed Action on geology and soils are associated with the revised location of the 
primary upstream passage facility and integrated tailrace barrier. However, there is no change in 
construction effects or operations effects relative to construction of the No-Action. It is anticipated that 
under the Proposed Action and the No-Action, the primary trap and haul facility and tailrace barrier will 
be constructed according to best management practices, which are expected to minimize turbidity in the 
McKenzie River downstream of Trail Bridge Dam and erosion within the Action Area.  

Under both the Proposed Action and the No-Action, during the partial demolition and stabilization of the 
old tailrace barrier, sediment stored upstream of the velocity barrier is proposed to be naturally 
mobilized downstream with associated spikes in turbidity during higher flows during the first winter) 
would be the same. There would also be disturbance in the vicinity of the existing velocity barrier during 
the in-water period of the year of removal under both alternatives. There could be erosion and suspended 
sediment associated with areas where soils are exposed (e.g., staging areas, roads, etc.). 

To minimize the effects of ground disturbance during the construction of the primary upstream passage 
facility under both alternatives, the licensee would implement BMPs to control soil erosion by wind or 
water and keep eroded sediments and other construction-related pollutants from moving off the Project 
site. A Temporary Erosion and Sediment Control Plan (TESC Plan) would cover all project activities, 
including material sources, disposal sites, and offsite mitigation areas as applicable. EWEB’s contractor 
would procure and obtain a NPDES 1200-C Construction Stormwater Discharge Permit and comply with 
applicable laws, rules and regulations, and other permits that may be required for implementing the 
Proposed Action. Activities would conform to the Oregon DEQ Construction Stormwater Erosion and 
Sediment Control Manual.  

There would be no effects on geology and soil resources from the changes to the FERC license under the 
following actions: construction and placement of the secondary, upstream passage facility; interim Trail 
Bridge Dam downstream passage; temporary upstream trap and haul program; and change in timing for 
completing actions previously licensed for the project. Overall, construction of the primary fish passage 
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facility and integrated tailrace barrier in a revised downstream location described under the Proposed 
Action will have the same effects on geology and soils as the No-Action.  

3.3.2 Terrestrial Resources 

3.3.2.1 Affected Environment 

The Trail Bridge passage facilities will be located in the vicinity of Trail Bridge Dam, which supports a 
mixed coniferous forested area dominated by Douglas fir and hemlock, with an understory of vine, 
maple, rhododendron, salal, sword fern, and various forbs and herbaceous plants. The area is bordered 
by the Carmen Smith Spawning Channel, and by EWEB infrastructure necessary for project operation 
(gravel roads, power plant, hoist, etc.). In general, wildlife resources include nesting, roosting, and 
foraging birds. The bird community consists of chickadees, nuthatches, woodpeckers, spotted owl, and 
hummingbirds, among others. Small mammals such as squirrels, mice, and tree-roosting bats occur in the 
general area, and invertebrates associated with woody debris and dense canopy closure. Albeit the small 
footprint of the Proposed Action, potential suitable habitat for the Cascade axetail slug (Carinacauda 
stormi), western bumble bee (Bombus occidentalis), zigzag darner (dragonfly, Aeshna sitchensi), bald eagle 
(Haliaeetus leucocephalus), northern spotted owl (Strix occidentalis caurina), bufflehead (Bucephala albeola), 
purple martin (Progne subis), fringed myotis (Myotis thysanodes), pallid bat (Antrozous pallidus), and 
Townsend’s big-eared bat (Corynorhinus townsendii townsendii) exists.  

EWEB consulted with USFWS and USFS on the effects of habitat removal associated with fish passage 
facility construction on sensitive terrestrial species (northern spotted owl). On June 4, 2015, USFWS 
issued a Biological Opinion (BO, USFWS 2015) that concluded that these activities at the anticipated 
levels would not jeopardize the continued existence of northern spotted owls, nor would it adversely 
modify spotted owl critical habitat. 

3.3.2.2 Environmental Effects 

The Proposed Action and No-Action Alternative were evaluated for potential effects on terrestrial species 
and their habitat in terms of (1) noise disturbance, and (2) habitat loss or modification. The analysis was 
performed using information provided by the USFS in April 2026, including GIS data on northern 
spotted owl activity centers and habitat types (nesting, foraging, dispersal, and unsuitable).  

The proposed disturbance from noise during construction and habitat removal of the upstream passage 
facility and integrated tailrace barrier in a revised downstream location, are the same under the Proposed 
Action as under the No-Action alternative. There would be no effects on terrestrial resources from the 
changes to the FERC license under the following actions: placement of the secondary, upstream passage 
facility; interim Trail Bridge Dam downstream passage; temporary upstream trap and haul program; and 
change in timing for completing actions previously licensed for the project. Overall, construction of fish 
passage facility described under the Proposed Action will have the same effects on terrestrial resources as 
the No-Action.  
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3.3.2.3 Cumulative Effects 

Adverse effects on terrestrial resources in the upper McKenzie River Basin are predominantly attributed 
to timber harvesting, road construction, powerline corridors, fire suppression, the introduction of exotic 
species, as well as the presence of hydropower facilities such as the Project. No elements of the Proposed 
Action will increase cumulative effects on terrestrial resources relative to the No-Action alternative.  

3.3.3 Water Resources 

3.3.3.1 Affected Environment 

The McKenzie River has high water quality with cold, clear, highly oxygenated water, and supports 
resident and anadromous fish species. The McKenzie River originates from the Cascade Mountains in 
Oregon, passing through a volcanic landscape that filters sediments while maintaining its cold 
temperatures underground before emerging at Clear Lake, upstream of Carmen Diversion Reservoir. It 
provides drinking water for 200,000 people in the Eugene, Oregon area. Studies have shown that Project 
reaches and reservoirs are generally within Oregon DEQ’s criteria for dissolved oxygen, pH, temperature, 
turbidity, and toxic substances. 

After the issuance of the FERC license, EWEB submitted a Water Quality Management Plan (WQMP) to 
comply with the conditions in the Federal Clean Water Act (CWA) Section 401 Water Quality 
Certification issued by ODEQ for the Project license. The WQMP, in combination with the 401 Water 
Quality Certification, provide ODEQ reasonable assurance that the Project meets all applicable water 
quality standards.  

3.3.3.2 Environmental Effects 

The primary effects of the Proposed Action on water resources are associated with the primary upstream 
passage facilities (i.e., the revised, downstream location of the primary upstream passage facility). 
However, there is no change in construction effects of the Proposed Action relative to construction of the 
No-Action. It is anticipated under both actions that the trap and haul facility and tailrace barrier will be 
constructed according to best management practices, which are expected to minimize turbidity in the 
McKenzie River downstream of Trail Bridge Dam. However, minimal turbidity is expected based on the 
presence of a temporary cofferdam during construction of the primary upstream passage facility.  

There would be no effects on water resources from the changes to the FERC license under the following 
actions: placement of the secondary, upstream passage facility; interim Trail Bridge Dam downstream 
passage as the flow regime does not change; temporary upstream trap and haul program; and change in 
timing for completing actions previously licensed for the project. Overall, construction of primary fish 
passage facility and integrated tailrace barrier in a revised downstream location described under the 
Proposed Action, will have the same effects on water resources as the No-Action.  

3.3.3.3 Cumulative Effects 

Water resources in the McKenzie River watershed are generally high, characterized by cold, clear water 
with low contaminant levels; however, water quality is strongly influenced by episodic disturbances. 
These include storm-driven runoff, wildfire effects, and localized inputs from urban areas and septic 
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systems. Heavy rainfall events often mobilize sediments, nutrients, and contaminants from roads, 
developed areas, and burned landscapes, producing short-term spikes in turbidity and pollutant 
concentrations. These episodic pulses have become more pronounced following large wildfires such as 
the 2020 Holiday Farm Fire, which was observed to increase erosion, landsliding, and the frequency of 
high-turbidity events during storms since that event.  

Water temperature is a focal water-quality concern in the McKenzie River basin, particularly during 
summer. Although much of the watershed is naturally buffered by cold groundwater inputs, many 
reaches experience elevated water temperatures due to a combination of reduced snowpack, earlier 
summer baseflows, and anthropogenic influences. In addition, instream flow regulation, riparian 
disturbance, and channel alterations can reduce shading and increase water residence time, contributing 
to thermal impairment in some tributaries and bypass reaches. In these areas, stream temperatures can 
exceed criteria for cold-water species at times.  

Hydrologic alteration and geomorphic change further influence both water quality and temperature by 
modifying flow regimes and sediment dynamics. Dams and diversions alter the timing and magnitude of 
flows, reduce sediment supply, and affect downstream thermal patterns, while low summer flows 
amplify warming and reduce dissolved oxygen availability. Cumulatively, these factors interact with 
climate-driven changes (e.g., declining snowpack and increasing air temperatures) to increase the 
sensitivity of the watershed to thermal stress and episodic water-quality degradation. 

The very minor effects on water quality associated with construction of fish passage facilities will not 
result in an increase in cumulative effects on water resources in the watershed, especially relative to the 
No-Action alternative, which will produce the same effects on water quality.  

3.3.4 Aquatic Resources 

The fisheries information contained in this section was collected in part during implementation of studies 
during the Carmen-Smith Relicensing, as well as all recent available data and research conducted within 
the vicinity of the Proposed Action.  

3.3.4.1 Affected Environment 

Implementation of the Proposed Action has the potential to affect aquatic resources, including special-
status species1, occurring in the vicinity of Trail Bridge Dam, as described below. 

The U.S. Department of Agriculture, Forest Service (USDA Forest Service, 1995) identified approximately 
20 fish species that occur in the upper McKenzie River, of which 7 species (including sculpin that were 
not identified to species) were observed during sampling for the Fish Population Distribution and 
Abundance study within the Project Area. The Project is within the distribution of UWR spring Chinook 
salmon and bull trout. Resident trout, including rainbow trout (Oncorhynchus mykiss), bull trout, and 

 
1  This document defines special status species as those that are (1) listed, proposed for listing, or candidate for listing 

as threatened or endangered under the federal Endangered Species Act (ESA); (2) federal species of concern, (3) 
state endangered, threatened, sensitive, or candidate by the state of Oregon, or designated as (4) a USDA Forest 
Service sensitive species, or (5) USDA Bureau of Land Management sensitive species. 
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coastal cutthroat trout (Oncorhynchus clarkii clarkii) are found in Project reservoirs and bypass reaches. 
Non-native brook trout (Salvelinus fontinalis) are also found upstream and downstream of all Project dams 
and bypass reaches.  

Special-status fish species 

Fish species with federal or state special regulatory status (special-status) in the upper McKenzie River 
basin include bull trout, UWR spring Chinook salmon, steelhead, lamprey, and coastal cutthroat trout. 
The distribution, regulatory status, and relative abundance of each of these species are discussed in detail 
below.  

Bull trout 

In the Willamette River basin, bull trout historically occurred in the Clackamas, North Santiam, South 
Santiam, McKenzie, Middle Fork Willamette, and Long Tom river basins (Goetz 1994). The McKenzie 
River basin currently supports the only known, viable bull trout population in the Willamette River basin 
(Buchanan et al. 1997). Three bull trout subpopulations or local populations have been identified in the 
McKenzie River basin (USFWS 1998):  

• McKenzie River and tributaries downstream of Trail Bridge Dam (also called the mainstem 
McKenzie local population),  

• McKenzie River and tributaries upstream of Trail Bridge Dam (also called the Trail Bridge 
Reservoir local population), and 

• South Fork McKenzie River and tributaries upstream of Cougar Dam (also called the South Fork 
McKenzie River local population). 

The Project is within the range of two of these bull trout local populations: the mainstem McKenzie local 
population, and the Trail Bridge Reservoir local population (USFWS 1998). On June 10, 1998, the USFWS 
issued a final rule listing the Columbia River and Klamath River populations of bull trout as threatened 
under the authority of the ESA. The Project Area is within federal lands and was therefore excluded from 
the final rule designating critical habitat in October 2004 (USFWS 2004).  

The following section focuses on the two local populations that are in the vicinity of the Project. A 
summary of South Fork McKenzie River bull trout local population status and recovery efforts can be 
found in Section 4.2.2.1.3 of EWEB (2002). Restoration of connectivity between the mainstem McKenzie 
River, Trail Bridge, and the South Fork McKenzie River local populations is a goal of both the USFWS 
and the McKenzie River Bull Trout Working Group (USFWS 2002). 

Distribution 
McKenzie River local population 
Bull trout downstream of Trail Bridge Dam are distributed between the mouth of the McKenzie River 
upstream to Trail Bridge Dam, including portions of the lower South Fork McKenzie River, lower Blue 
River, and Horse, Separation, Deer, Olallie, and Anderson creeks. Bull trout in this local population are 
believed to spawn primarily, if not exclusively, in Anderson and Olallie creeks. Most spawning takes 
place in approximately 3.8 km (2.4 mi) of stream in Anderson Creek, with less spawning in Olallie Creek 
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(USFWS 2002). Bull trout regained access to approximately 3.2 km (2.0 mi) of spawning and rearing 
habitat in Olallie Creek upstream of Highway 126 when a culvert blocking fish passage was replaced in 
1995. 

Juvenile bull trout are distributed in the mainstem McKenzie River at least as far as 13 km (8 mi) 
downstream of Anderson and Olallie creeks to just downstream of the Lost Creek confluence (ODFW 
2001, as cited in USFWS 2002). Sexually immature bull trout rearing in the mainstem McKenzie River 
occurs as far downstream as EWEB’s Leaburg-Walterville Hydroelectric Project. Adults overwinter in the 
mainstem McKenzie River as far downstream as the Willamette River (RM 0). 

Trail Bridge Reservoir local population 
The best available information on the distribution of bull trout in the Trail Bridge Reservoir local 
population is based on extensive sampling conducted as part of the Fish Population Distribution and 
Abundance study for the prior relicensing of the Project. A summary of bull trout distribution is provided 
here. Bull trout were observed in Trail Bridge Reservoir, Sweetwater Creek, the lower Carmen Bypass 
Reach, and the Smith Bypass Reach. Primary spawning areas were in Sweetwater Creek and the Carmen 
Bypass Reach upstream of Trail Bridge Reservoir to Kink Creek. Construction of Trail Bridge Reservoir in 
1963 inundated a barrier in the lower reach of Sweetwater Creek, providing access for bull trout to that 
stream. However, the culvert under Highway 126 blocked fish passage until an additional culvert was 
built that provided passage in 1992, providing access to 2.4 km (1.5 mi) of potential spawning and rearing 
habitat (Ziller and Taylor 2000, as cited in USFWS 2002).  

Bull trout rear primarily in the same reaches where spawning occurs. Based on field observations, bull 
trout rearing habitats in the Study Area for large juveniles (150–250 mm [5.9–9.8 in]) are mostly in the 
Carmen Bypass Reach. Rearing of subadults and adults occurs exclusively in Trail Bridge Reservoir. Fry 
were observed to outmigrate from tributaries to Trail Bridge Reservoir, but no bull trout fry were 
identified in the reservoir, although char fry were observed in the Smith arm of the reservoir that could 
not be identified to species.  

Based on the best available scientific information, no bull trout occur upstream of Tamolitch Falls. Bull 
trout are believed to be absent from both Carmen and Smith reservoirs. Thorough surveys for bull trout 
were conducted in the Smith River upstream and downstream of Smith Reservoir, and in Smith 
Reservoir. No bull trout were detected, and habitat conditions in the Smith River upstream of Smith 
Reservoir do not appear suitable to support bull trout there. 

Current abundance 
In an early stock status review of bull trout in Oregon, Buchanan et al. (1997) upgraded the status of the 
mainstem McKenzie River local population to “of special concern” because of (1) the 1990 changes in 
angling regulations that preclude fishing for bull trout in the Willamette Zone; (2) increased redd counts, 
primarily in Anderson and Olallie creeks; (3) large numbers of outmigrating fry in Anderson Creek; and 
(4) increased numbers of staging adult bull trout in the mainstem McKenzie River. ODFW (2005) listed 
the status of the Trail Bridge local population as “at risk”, and the USFWS (1999) listed the status of all 
three populations as “threatened” under the ESA.  
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Redd counts in Anderson Creek peaked in the late 1990’s at 85 redds and have declined since then to 
around 30–35 redds, accompanied by a decline in the number of outmigrating fry. Although bull trout 
abundance in the McKenzie River basin has remained low, more recent monitoring provides improved 
resolution of population status relative to early assessments. Basin-wide monitoring through at least 2025 
indicates continued persistence of the McKenzie River population as the only naturally derived, 
self-sustaining bull trout population in the Willamette River basin, while abundance remains limited and 
unevenly distributed among spawning areas. 

The best available data on current bull trout outmigrant production is from a USDA Forest Service 
operated rotary screw trap in Anderson Creek (unpubl. data 2017). From 2010–2016, an estimated average 
of 4,014 fry and 685 juvenile age 1+ have outmigrated from Anderson Creek. Annual production appears 
relatively consistent between years, although overall there is less production than was observed in the 
late 1990’s. No other tributary has recent juvenile outmigrant data.  

Historically, the best available information on the abundance of bull trout in the Trail Bridge Reservoir 
local population is from the Fish Population Distribution and Abundance study conducted in Fall 2004 
(Stillwater Sciences 2006a). During that period, 15 completed bull trout redds and 22 completed redds of 
unknown species were observed in the Lower Carmen Bypass Reach and 9 completed redds were 
observed in Sweetwater Creek. Assuming half of the unknown redds were bull trout, and each redd was 
constructed by one pair, then the spawning population in the two reaches combined was estimated to be 
70 bull trout adults. Nineteen (19) completed bull trout redds and 43 completed redds of unknown 
species were observed in Fall 2005 in the same reaches. Applying the same assumptions as 2004, the 
spawning population was estimated to be around 81 bull trout adults. These estimates of the spawning 
population are also an estimate of the adult population, if adults spawn every year. However, if adults 
spawn every other year, as has been observed in the Trail Bridge population and in other bull trout 
populations (Baxter and Baxter 2002), then the spawning population is underestimated.  

Estimates of the adult population in 2004 (including adults that did not spawn) were 141 based on the 
modified Petersen estimator, 254 bull trout greater than 200 mm (7.9 in) fork length (FL) based on use of a 
baited video station and a modified Petersen estimator of passive integrated transponder (PIT)-tagged 
bull trout, the observed number of passes of tagged and untagged bull trout through the PIT tag 
antenna’s range, and the known number of bull trout tagged. In addition, estimates of 111 subadults and 
adults in 2004, and 105 in 2005, were made based on a computer program that uses mark a recapture 
analysis called Program MARK (White and Burnham 1999).  

Redd count data collected downstream of Trail Bridge Dam from 2010 through 2016 indicate continued 
bull trout spawning within Anderson Creek, Ollalie Creek, and the mainstem McKenzie River, including 
Carmen-Smith Spawning Channel, with an average of 50 redds (range 44-55) observed across these areas 
(USDA Forest Service, unpublished data, 2017). Recent (2010–2016) redd counts upstream of Trail Bridge 
Dam have averaged 44 redds (range of 33 to 54) in Carmen Bypass Reach and Sweetwater Creek 
combined. Although counts in Sweetwater Creek declined to 4 redds in 2010, counts remained consistent 
in the range of 11 to 20 redds per year from 2012 through 2016.  
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More recent monitoring indicates that spawning abundance upstream of Trail Bridge Dam has remained 
relatively stable through 2021. Monitoring conducted from 2018 through 2021 (Zymonas et al 2024) 
indicates that upstream bull trout abundance and spawning activity above Trail Bridge Dam are now 
strongly influenced by annual upstream transport of adult bull trout. From 2003 through 2021, 217 adult 
bull trout were transported upstream of Trail Bridge Dam, including 65 individuals during the 2018–2021 
monitoring period alone. Monitoring data indicate that transported adults comprise a substantial portion 
of the spawning population observed upstream in recent years, including in Sweetwater Creek and the 
Upper McKenzie River. 

Genetic analyses further indicate that upstream McKenzie River spawning populations historically 
exhibited reduced genetic diversity consistent with long‑term isolation; however, upstream transport of 
adults has increased genetic exchange among spawning areas and reduced the degree of isolation 
previously observed (Bohling 2019). While bull trout abundance in the McKenzie River basin remains 
low, these data indicate improved demographic and genetic connectivity relative to conditions described 
in early status assessments. 

Recent monitoring and interim passage activities conducted between 2022 and 2025 provide updated 
information on the status of bull trout in the upper McKenzie River basin. The number of adult bull trout 
captured in the Trail Bridge Dam tailrace and the Carmen‑Smith Spawning Channel and transported 
upstream increased substantially during this period, culminating in a record high of 62 adults 
transported in 2025, for a total of 180 bull trout transported during this period (Yann and Romer 2026). 
Spawning ground surveys conducted upstream of Trail Bridge Reservoir and in Sweetwater Creek 
indicate that spawning activity during recent years remains elevated relative to historical conditions 
documented during the 1990s, with higher redd counts observed from 2021–2025. 

PIT‑tag detections from the 2025 spawning season indicate that transported adults were retained 
upstream of Trail Bridge Dam, with no documented downstream fallback during that period (Yann and 
Romer 2026). Spawning surveys downstream of the dam also indicate that downstream populations 
remain robust, although there was a significant decrease in Anderson Creek redds in 2025 and the reason 
for the decline is unclear. Overall, recent data indicate that bull trout in the upper McKenzie River are 
showing improved adult abundance and spawning activity in recent years, and transport and passage-
related efforts appear to have been largely successful.  

Spring Chinook salmon 

Spring Chinook salmon are native to the McKenzie River basin and belong to the Upper Willamette River 
Evolutionary Significant Unit (ESU). Spring Chinook salmon in this ESU are listed as threatened under 
the ESA and include all naturally spawned spring Chinook salmon populations in the Clackamas River 
and in the Willamette River and its tributaries above Willamette Falls (NMFS 2005a). Seven artificial 
propagation programs are considered part of this ESU, including spring Chinook salmon produced by 
the McKenzie River Hatchery (NMFS 2005a). NMFS designated critical habitat for this ESU that includes 
stream channels within the designated reaches, extending laterally to the ordinary high-water line (NMFS 
2005b). The upstream extent of designated critical habitat on the McKenzie River includes Trail Bridge 
Reservoir and the Smith Bypass Reach to just above its confluence with Trail Bridge Reservoir, and the 
Carmen Bypass Reach to Tamolitch Falls (NMFS 2005b). Since 1997, ODFW has released, when available, 
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up to 140 hatchery adult spring Chinook salmon upstream of Trail Bridge Dam to provide bull trout with 
an additional food source (i.e., juvenile salmon) and to increase nutrient inputs into the system. Hatchery 
Chinook salmon that are trapped and released above Trail Bridge Dam may differ from naturally 
produced Chinook salmon (should wild fish be re-introduced above Trail Bridge Dam) in their behavior 
and spawning success. However, NMFS considers the behavior and success of the released hatchery fish 
to be an indication of how naturally produced Chinook salmon would respond if they had access to the 
same habitat (i.e., via upstream fish passage facilities).  

Prior to the construction of major dams in the Willamette River basin, the McKenzie River produced 
about 40% of the spring Chinook salmon spawning upstream of Willamette Falls (Lower Willamette 
River, near Portland) (Howell et al. 1988). In more recent years, McKenzie River spring Chinook salmon 
escapements have accounted for 11–23% of the Willamette River basin escapement. Natural production 
upstream of Leaburg Dam has been estimated by comparing the number of adipose-fin-clipped fish 
passing the dam with the number returning to the McKenzie Hatchery. The proportion of naturally 
produced fish spawning upstream of Leaburg Dam has increased in recent years from 54% in 1994 to 80% 
in 2000 (ODFW 2002). Because of the relatively high proportion of naturally spawning fish in the basin, 
the McKenzie River population is considered by NOAA Fisheries to be the only significant natural 
production in the Upper Willamette River ESU (NMFS 1999).  

Fall Chinook salmon are not native to the McKenzie River, but occasionally occur there as hatchery 
strays. Hatchery fall Chinook salmon were released in the McKenzie River between 1966 and 1968 (FERC 
1996). Fall Chinook salmon continued to be released in the Willamette River near the mouth of the 
McKenzie River at least through the 1980s, and adults returning from these releases have been suspected 
of straying into the McKenzie River and spawning (Howell et al. 1988).  

Distribution 
The natural barrier to fish passage in the mainstem McKenzie River that historically defined the upstream 
extent of anadromous fish distribution is Tamolitch Falls, located at approximately RM 85, about two 
miles upstream of Trail Bridge Reservoir. No permanent fish passage facilities exist at Trail Bridge Dam 
(RM 82), which now forms the upstream-most barrier to spring Chinook salmon migration in the 
McKenzie River.  

During relicensing studies, PIT-tagged adult Chinook salmon were observed entering the Sweetwater 
Creek culvert although not successfully passing upstream, and were observed spawning in the Carmen 
and Smith bypass reaches. Many of these adults behaved like “strays,” and were detected at PIT-tag 
antennas at two or more tributaries before selecting the Carmen Bypass Reach or Smith Bypass Reach for 
spawning.  

Fry outmigrated from the Carmen Bypass Reach and Smith Bypass Reach, and were observed to rear in 
Trail Bridge Reservoir. A few fry and juveniles were also observed rearing in the Carmen Bypass Reach, 
but none were observed during winter snorkel surveys in Smith Bypass Reach. Based on snorkel surveys 
and reservoir trapping, most juvenile rearing occurred in Trail Bridge Reservoir.  
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Based on scale analysis and captures by the rotary screw trap in the Trail Bridge tailrace, Chinook salmon 
fry outmigrate from Trail Bridge Reservoir during the spring, with age 0+ smolts outmigrating during the 
fall, and age 1+ smolts outmigrating during the spring, which indicates rearing of up to one year in Trail 
Bridge Reservoir.  

Abundance 
In 2019, NMFS updated the Recovery Plan Preparation and Implementation Priorities and the Recovery 
Plans sections of the 1990 Listing and Recovery Priority Guidelines (84 FR 18243). In 2024, NMFS (2024) 
completed a 5‑year status review of the UWR Chinook salmon and concluded that the population should 
remain listed as threatened, and that the recovery priority should be listed as ‘3C,’ a designation 
indicating a high degree of threat, a high potential for recovery if management actions are implemented, 
and a high degree of conflict with human activities.  

Escapement of McKenzie River spring Chinook salmon averaged 17,000 fish from 1945 to 1960 (FERC 
1996), with the peak numbers of 38,000 fish occurring in the 1950s. Since 1970, escapement has fluctuated 
between 3,000 and 12,800 fish, with an average of about 6,100 fish. Numbers of adults passing over 
Leaburg Dam since 1970 have ranged from 800 to 7,100 fish, with an average of about 2,600 fish. Few 
adult spring Chinook salmon (< 350) returned to the McKenzie Hatchery prior to 1977; hatchery returns 
since 1977 have ranged between 700 and 6,800 fish, and averaged 2,549 fish through 2008 (K. Kremers, 
McKenzie River Hatchery Manager, ODFW, pers. comm., 2009). 

Chinook salmon adult abundance in the Carmen-Smith Spawning Channel was estimated during 
sampling for the Fish Population Distribution and Abundance study (Stillwater Sciences 2006a). Estimates of 
adults in the spawning channel are likely a combination of naturally produced fish migrating up the 
McKenzie River, and of hatchery adult Chinook salmon released into Trail Bridge Reservoir that have 
fallen back over the dam and moved into the spawning channel. During fall 2004 spawning surveys, 70 
spring Chinook salmon redds were observed, and in fall 2005, 52 spring Chinook salmon redds were 
observed. Spawning surveys have been conducted at the spawning channel since its construction in 1961. 
The number of observed redds varies annually, with the lowest count (5) occurring in 2014, and the 
highest count (93) occurring in 2004. Trends in abundance at the spawning channel track trends in 
abundance in the McKenzie River basin, based on comparing redd counts at the Carmen-Smith Spawning 
Channel with counts of adult spring Chinook salmon at Leaburg Dam. Recent (2010–2016) redd count 
data from ODFW (unpubl. data 2017) has observed an average of 31 redds (range of 5 to 45) in the 
spawning channel.  

In the early 2000s ODFW released 40–140 hatchery adult spring Chinook salmon annually upstream of 
Trail Bridge Dam; and between 2010 and 2016 outplanting of Chinook salmon adults averaged 87 adults 
per year (range from 41 to 140) with some placed in the reservoir, often half or more placed in the Smith 
Bypass Reach. In addition, in 2009, 2010 and 2016 ODFW placed eggs in artificial redds in the Smith 
Bypass Reach. In 2010, 50 adults were placed in the Smith Bypass Reach, and a total of 11 redds were 
observed. In the Carmen Bypass Reach since 2010 there has been between 0 and 24 redds observed per 
year, with an average of 5 redds per year (ODFW unpubl. data 2017). Despite efforts to reintroduce adults 
upstream of Trail Bridge Dam in 2022 and 2023, spawning activity upstream of the dam remained 
limited, with only a single spawning pair documented in the Smith River in 2022 after the release of 46 
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Chinook (22 wild; 24 hatchery) and no documented redds above Trail Bridge Dam in 2023 when 13 wild 
Chinook were released. Radio‑telemetry results from 2022 indicate low spawner retention upstream of 
Trail Bridge Dam, with 19 of the 22 transported wild Chinook falling back downstream prior to spawning 
(Yann and Romer 2026).  

Adult returns to the Carmen‑Smith Spawning Channel generally declined after 2022, followed by a slight 
increase in 2025, with approximately 40 adults observed in 2022, followed by approximately 20 in 2023, 
11 in 2024, and 16 in 2025 (Yann and Romer 2026).  

Lamprey species 

Pacific lamprey (Entosphenus tridentatus) are distributed from Baja California to the Bering Sea in Alaska 
and Asia (Scott and Crossman 1973, Moyle 2002), and have been observed passing Leaburg Dam and 
spawning in the McKenzie River basin (ODFW 2003). On January 23, 2003, the USFWS was petitioned to 
list Pacific lamprey and three other species of lamprey as threatened or endangered under the ESA 
(Klamath-Siskiyou Wildlands Center et al. 2003). In 2004, the USFWS concluded that there was no 
substantial scientific or commercial information indicating that listing lamprey was warranted. USFWS 
will not be initiating a further status review in response to the petition (USFWS 2004). 

Western brook lamprey (Lampetra richardsoni) have a distribution spanning from California northward to 
southeastern Alaska, and can be found as far inland as the Columbia drainage in Oregon (as far as the 
Yakima River), and the Sacramento-San Joaquin drainages in California (Kostow 2002, Moyle 2002). 
Western brook lamprey are considered by ODFW (2003) to potentially occur in the McKenzie River 
watershed. On January 23, 2003, the USFWS was petitioned to list Western brook lamprey as threatened 
or endangered under the ESA (Klamath-Siskiyou Wildlands Center et al. 2003), as described above for 
Pacific lamprey.  

No lamprey species were observed anywhere in the Project area during sampling for the Fish Population 
Distribution and Abundance study (Section 5.4.4). Although applied widely across the Project area, neither 
snorkel surveys, video monitoring, nor rotary screw trapping detected lamprey. However, electrofishing 
is considered the only reliable method for detecting lamprey ammocoetes (larval stage). Electrofishing 
was only used in the upper Carmen Bypass Reach and yielded no lamprey.  

Coastal cutthroat trout 

Cutthroat trout are distributed in perennial streams throughout the mainstem McKenzie River and its 
tributaries, including areas upstream of Tamolitch Falls. Cutthroat trout in the basin may be found in 
smaller, higher-gradient reaches above the distribution of rainbow trout, with many populations in the 
basin being isolated above barriers in small headwater streams (Howell et al. 1988, as cited in FERC 1995). 
The abundance of most populations in the basin is unknown (ODFW 2003).  

The best available information on coastal cutthroat trout in the Project area is from the Fish Population 
Distribution and Abundance study. With the exception of reservoirs where hatchery rainbow trout were 
stocked, coastal cutthroat trout was the dominant native species observed in the Project area. Cutthroat 
trout were ubiquitous, with the exception of the upper Carmen Bypass Reach downstream of Carmen 
Diversion Dam (based on surveys described in the Fish Entrainment study). Cutthroat trout abundance 
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was low only in the Project reservoirs, where hatchery rainbow trout introduced by ODFW are numerous 
during spring and summer. A few potential cutthroat/rainbow trout hybrids were observed, but 
hybridization was not evaluated in detail.  

Cutthroat trout PIT-tagged in the Carmen-Smith Spawning Channel appeared to move out of, and then 
back into, the channel. The apparent movements were also reflected in the fluctuating numbers of 
cutthroat trout in the channel, which peak in the fall. Of 32 cutthroat trout PIT-tagged in the lower 
Carmen Bypass Reach, 13% (4) were subsequently detected downstream (e.g., at the lower Carmen 
Bypass Reach antenna, the Smith Bypass Reach antenna, at Trail Bridge Reservoir, etc). Of five PIT-
tagged cutthroat trout in Sweetwater Creek, none were detected downstream or in the reservoir. PIT-
tagged cutthroat trout leaving the Carmen Bypass Reach were detected moving into the Smith Bypass 
Reach and then back up into the Carmen Bypass Reach.  

Juvenile and adult cutthroat trout were captured at the rotary screw trap in the Carmen Bypass Reach but 
were rare (n=1) at the rotary screw trap below Trail Bridge Dam. Some portion of the cutthroat trout 
population is likely migratory; rearing in the reservoir was documented by reservoir trapping.  

Steelhead 

Steelhead (anadromous rainbow trout) are not native to the McKenzie River. Only summer-run steelhead 
occur in the basin. Summer steelhead were introduced into the basin in 1968 and 1969 but did not 
establish a viable spawning run until after 1972 (FERC 1995). Skamania River steelhead stock is currently 
used; the previously-used Siletz stock was susceptible to a disease organism that naturally occurs in the 
basin (Howell et al. 1988, as cited in USDA Forest Service 1995; ODFW 2003). Spawning has been 
documented in most suitable tributaries upstream of Leaburg Dam, such as Deer and Lost creeks, and in 
some tributaries below the dam (FERC 1995). All hatchery-reared steelhead smolts are released after the 
first week in April from the Leaburg Fish Hatchery, just downstream of Leaburg Dam, to reduce the 
potential for interactions between native trout, steelhead, and spring Chinook salmon.  

Other fish species  

Other native and non-native fish species found in the upper McKenzie River during surveys for the Fish 
Population Distribution and Abundance study or documented by the USDA Forest Service (1995) include: 

• rainbow trout, Oncorhynchus mykiss 

• mountain whitefish, Prosopium williamsoni 

• brook trout, Salvelinus fontinalis 

• Paiute sculpin, Cottus beldingi 

• reticulate sculpin, Cottus perplexus 

• mottled sculpin, Cottus bairdi semiscaber  

• shorthead sculpin, Cottus confuses 

• torrent sculpin, Cottus rhotheus 
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Information on these species is provided below. 

Rainbow trout 

Resident rainbow trout are native to the McKenzie River and are distributed in the mainstem McKenzie 
River upstream to Tamolitch Falls and in the lower portions of medium-sized to larger tributaries 
upstream of Leaburg Dam, including Indian, Gate, Marten, Deer, Quartz, and Horse creeks and the Blue, 
South Fork McKenzie, and Smith rivers (Howell et al. 1988, as cited in FERC 1995). Little is known 
regarding trends in abundance of wild rainbow trout in the basin (FERC 1995).  

Rainbow trout were observed throughout the Project area during surveys for the Fish Population 
Distribution and Abundance study (Section 5.4.4.1), with the exception of Sweetwater Creek and Kink 
Creek. In Trail Bridge Reservoir, over 85% of the rainbow trout captured in reservoir traps were hatchery 
fish, in Smith Reservoir 99% were hatchery fish, and in Carmen Diversion Reservoir 100% of the rainbow 
trout captured were hatchery fish. The proportion of rainbow trout in the Project area that were hatchery 
releases could not be determined accurately in the stream reaches, where few rainbow trout were 
handled (it was often not possible to see adipose clips during snorkel surveys). Based on Howell et al. 
(1988), only hatchery rainbow trout or naturalized progeny of hatchery rainbow trout are found in 
Carmen Diversion Reservoir, or in the McKenzie River upstream of Carmen Diversion Reservoir.  

Hatchery rainbow trout were observed in all Project reservoirs prior to the first stocking of the season, 
indicating that they are able to survive the winter. Based on rotary screw trap captures and snorkel 
surveys, rainbow trout are spawning and rearing in the McKenzie River upstream of Carmen Diversion 
Reservoir, the Smith River upstream of Smith Reservoir, the Smith Bypass Reach, the lower Carmen 
Bypass Reach, and in the Carmen-Smith Spawning Channel.  

Mountain whitefish 

Mountain whitefish are a native salmonid found in the mainstem and larger tributaries of the upper 
McKenzie River basin (USDA Forest Service 1995, ODFW 2003). Previous sources listed the upstream 
distribution of mountain whitefish in the McKenzie River as ending at Trail Bridge Dam (ODFW 2003). 
However, mountain whitefish were observed during the Fish Population Distribution and Abundance study 
in reservoir traps in Trail Bridge Reservoir and Smith Reservoir; and one adult was detected by the Vaki 
Riverwatcher moving upstream in the Carmen Bypass Reach. This species is one of the most abundant 
fish in the mainstem McKenzie River (ODFW 2003). In the McKenzie River, upstream movements of 
whitefish over Leaburg Dam peak from April through June (FERC 1995).  

Non-native brook trout 

Brook trout, a char species native to the eastern U.S., were first introduced into the McKenzie River in the 
early 1900s and have since established naturally reproducing populations in the upper basin, including 
Hackleman Creek, the upper mainstem McKenzie from Clear Lake to Trail Bridge Reservoir, and in the 
upper reaches of Horse Creek, Blue River, and the South Fork McKenzie River (USDA Forest Service 
1995, ODFW 2003). Populations also occur in Carmen Diversion, Smith, and Trail Bridge reservoirs 
(Howell et al. 1988, as cited in FERC 1995). Isolated coastal cutthroat trout populations in Hackleman and 
Parks creeks may be at particular risk of extirpation from competition with introduced brook trout 
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(USDA Forest Service 1995). Bull trout/brook trout hybrids have been found in the lower Carmen Bypass 
Reach and Trail Bridge Reservoir.  

Brook trout were observed during surveys for the Fish Population Distribution and Abundance study and 
the Fish Entrainment study throughout the Project area, with the exception of Sweetwater Creek, Kink 
Creek, and Deer Creek. They were the dominant species observed in the upper Carmen Bypass Reach, in 
Carmen Diversion Reservoir, and in the McKenzie River upstream of Carmen Diversion Reservoir. 
During surveys in June, August, and October 2004, brook trout were captured below Carmen Diversion 
Dam. Captured fish were fin-clipped, and were later recaptured in winter and spring of 2005, during 
periods when spill was not occurring. These recaptures indicate that a resident brook trout population 
exists below Carmen Diversion Dam.  

The absence of brook trout in Sweetwater Creek may be due to the flow orifice at the inlet of the 
Sweetwater Creek culvert, or to velocities and turbulence within the culvert. Captures of brook trout fry 
at the Carmen Bypass Reach rotary screw trap indicate that brook trout are spawning successfully in the 
Carmen Bypass Reach. 

Based on genetic analysis of tissue samples, brook trout are hybridizing with bull trout in the Project area, 
as discussed in the Aquatic Habitat Connectivity report. During spawning surveys, small char were 
observed on redds with adult bull trout females, but whether these were small bull trout, or brook 
trout/bull trout hybrids, is unknown.  

Sculpin species 

Sculpins appeared to be abundant throughout the Project area during surveys conducted for the Fish 
Population Distribution and Abundance study and Fish Entrainment study, although they were not identified 
to the species. All life stages of sculpin were particularly abundant downstream of Carmen Diversion 
Dam, in the upper Carmen Bypass Reach. Based on the propensity for sculpin to remain close to the 
substrate, they are probably not entrained in the spills over Carmen Diversion Dam; rather, they are a 
resident population in the upper Carmen Bypass Reach.  

Benthic Macroinvertebrates 

To provide an integrated assessment of the combined effects of potential stressors on the aquatic 
ecosystem, multi-metric scores were calculated based on additional invertebrate assemblage metrics 
(Stillwater Sciences 2006b). Comparisons between scores observed for reference sites and the sites farther 
downstream did not indicate impairment associated with Project operations. The observed lower 
taxonomic richness at the upper McKenzie River site is characteristic of headwater stream reaches in the 
Pacific Northwest located downstream of coldwater lakes (R. Wisseman, Aquatic Biology Associates, 
Corvallis, Oregon, pers. comm., July 2005). In examining the biological conditions compared with other 
locations sampled within the ecoregion, the calculated metrics from this study indicate an overall lack of 
habitat complexity specific to the Project area (R. Wisseman, Aquatic Biology Associates, Corvallis, 
Oregon, pers. comm., July 2005). As discussed in the Fluvial Geomorphic Processes and Channel 
Morphology study (Stillwater Sciences 2006c), although the general lack of low-gradient riffles within the 
Project area may be due in part to the steepness of the river gradient, the lower frequency of debris jams 
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and scour pools than at other locations within the region may also contribute to the lack of low-gradient 
riffles that provide habitat for benthic macroinvertebrates. 

3.3.4.2 Environmental Effects  

Trail Bridge Dam Upstream Passage Facilities 

Primary Trap and Haul Facility with Integrated Tailrace Barrier 

The Carmen-Smith FERC license (Article 29) describes a required Trail Bridge Dam trap and haul facility 
and removal of tailrace barrier (No-Action) consistent with NMFS passage criteria. Under the Proposed 
Action (amendment to FERC license), EWEB will design, construct, operate, and maintain permanent 
upstream trap and haul facilities by 2032, consistent with NMFS passage criteria. Relative to the No-
Action, the Proposed Action moving the primary Trail Bridge Dam upstream passage facility fish trap 
entrance several hundred further downstream and will be operational later than anticipated in the No-
Action.  

Under the No-Action trap and haul design, the primary Trail Bridge Dam upstream passage facility fish 
trap entrance was located upstream of the tailrace barrier and in the vicinity of the base of Trail Bridge 
Dam. Computational fluid dynamics (CFD) modeling was used to assess water velocity and direction at 
the entrance to the trap (Figure 3-2) at 700 cfs, which is a typical flow during the adult migration season. 
Under the No-Action alternative, modeling indicated potential for water “recirculation” within the 
tailrace creating an eddy where water was flowing in an upstream direction against the right bank 
downstream of the fish entrance. The FWG was concerned that these non-laminar water velocities would 
reduce attraction of adults migrating upstream, potentially affecting their ability to find the entrance, 
resulting in migration delay. In contrast, the Proposed Action primary Trail Bridge Dam upstream 
passage facility entrance is located downstream of an integrated tailrace barrier and is modeled to 
experience uniform and laminar flow (Figure 3-3). The improved primary Trail Bridge Dam upstream 
passage facility trap entrance design and location under the Proposed Action is anticipated to reduce the 
potential for adult migration delay, relative to the No-Action primary Trail Bridge Dam upstream 
passage facility.  
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Figure 3-2 CFD modeling of the No-Action trap and haul alternative entrance at 700 cfs 

 
Figure 3-3 CFD modeling of the Proposed Action trap and haul alternative entrance at 700 cfs 
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Under the Proposed Action, and No-Action, the primary upstream passage facility will be constructed to 
NMFS (2022) criteria. Under the Proposed Action, and No-Action, some short-term, negative effects to 
fish species from crowding, handling, transport and release are anticipated. Under both alternatives, 
despite best design and handling practices, some level of migration delay, injury or mortality may occur. 
However, given the design requirements of the facility (e.g., water to water transfer, no or limited direct 
“hands-on” transport, etc.), these effects are anticipated to be minor and short-term (NMFS 2018, USFWS 
2018, Kock et al. 2021). It is anticipated that nearly all of the transported fish would survive with no long-
term effects. 

Based on design of the proposed velocity barrier, total dissolved gas (TDG) is not anticipated to exceed 
ODEQ criteria (110%) or impact fisheries resources. This will be achieved by design elements that 
dissipate water velocity prior to the plunge downstream of the barrier, keeping entrained bubbles near 
the surface, and limit turbulence structures that trap bubbles at depth. 

Under the Proposed Action, and No-Action, based on the Aquatic Habitats and Instream Flows study, and 
the Population Dynamics of Bull Trout and Spring Chinook Salmon study, it is anticipated that spring 
Chinook salmon production will increase due to access to additional spawning habitat in reaches 
upstream and additional rearing habitat provided by the reservoir. Bull trout are anticipated to benefit 
from genetic exchange and habitat connectivity between populations and habitat above and below Trail 
Bridge Dam. Based on the Population Dynamics of Bull Trout and Spring Chinook Salmon study, if the habitat 
in the McKenzie River below Trail Bridge Dam is not entirely saturated, then the overall population of 
bull trout in the McKenzie River basin may be larger with passage than under current conditions. All 
native salmonid species are anticipated to benefit from habitat connectivity between areas downstream 
and upstream of Trail Bridge Dam, including increased access to food resources, and ability to fulfill a 
migratory life history.  

There is no change in construction effects of the Proposed Action relative to construction of the No-
Action. It is anticipated that the trap and haul facility and tailrace barrier will be constructed according to 
best management practices, which are expected to minimize turbidity in the McKenzie River downstream 
of Trail Bridge Dam. Disturbance (e.g., noise, turbidity) during construction would affect any fish in the 
Trail Bridge tailrace area (most likely bull trout and native trout species), and fish in the Carmen-Smith 
Spawning Channel. If fish move upstream to escape construction disturbance, they could be in close 
proximity to the Trail Bridge draft tubes. However, minimal turbidity is expected based on the type of 
cofferdam construction planned. Habitat loss is anticipated in the tailrace during the time when 
cofferdams are constructed and afterwards with the new tailrace barrier. The spawning habitat just 
upstream of the spawning channel where bull trout have been observed spawning may be disturbed or 
removed. 

Overall, the primary trap and haul facility described under the Proposed Action will provide the same 
benefits to aquatic resources as the No-Action. However, with an improved location and integrated 
tailrace barrier, the facility under the Proposed Action will provide reduced migration delays and a 
benefit to aquatic resources compared to the No-Action.  
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Secondary Tailrace Trap and Haul Facility  

It is anticipated that migratory adult bull trout or other migratory species could potentially migrate 
downstream over the Trail Bridge Spillway, and forage or hold within the large tailrace pool downstream 
of Trail Bridge Dam. To migrate upstream past Trail Bridge Dam under the Proposed Action, these 
individuals could migrate downstream over the tailrace barrier and enter the primary upstream passage 
facility. In addition, under the Proposed Action, EWEB will construct a secondary, smaller upstream 
passage facility at the base of the Trail Bridge Dam between the dam and the new tailrace barrier. This 
secondary facility will provide an additional upstream migration pathway from the tailrace to habitat 
upstream of Trail Bridge Dam. 

The Secondary Tailrace Trap and Haul Facility under the Proposed Action provides a benefit to upstream 
migrating bull trout and other aquatic resources relative to the No-Action alternatives, which provides 
only one trap entrance.  

Change in Timing of Previously Licensed Upstream Passage Facility Actions and Temporary 
Trap and Haul Program 

The Carmen-Smith FERC license (Article 33) describes upstream passage facility commitments within  3 
years after the later of license issuance or final resolution of any administrative or judicial petition or 
appeals, or other formal agency adjudication. The current Master Plan schedule indicates construction by 
2031. Under the Proposed Action the earliest permanent upstream fish passage will be placed into service 
is December 31, 2032. In addition, under the Proposed Action, there will be the presence of the secondary 
upstream passage facility by December 31, 2032. The benefits of the secondary upstream passage facility 
to aquatic resources are described in the previous section (i.e., providing an additional upstream 
migration pathway from the tailrace to habitat upstream of Trail Bridge Dam). 

Prior to construction of permanent upstream passage facilities under the Proposed Action or No-Action, 
Trail Bridge Dam will continue to function as a barrier to upstream fish passage and potentially for a 
longer duration under the Proposed Action than under the No-Action. This reflects the existing condition 
at the Project rather than a new impact created by the Proposed Action. This barrier to upstream passage 
results in a lack of access to rearing and spawning habitat upstream of the dam and displacement to other 
spawning habitat downstream of Trail Bridge Dam, with potential indirect effects on productivity until at 
least 2032. 

To mitigate for delays in developing permanent upstream fish passage at the Project, under the Proposed 
Action, EWEB will continue to work closely with the NMFS, USFWS, ODFW, and the other members of 
the FWG to implement the interim upstream fish passage program until the Permanent upstream passage 
facilities are operational.  

Trap and haul is a demonstrated, effective method to assist migration of adults upstream past barriers 
(Lusardi and Moyle 2017, Kock et al. 2021). Most recently (migration season of 2025), the temporary trap 
and haul facility already in operation at Trail Bridge Dam successfully trapped adult bull trout and 
Chinook salmon to access habitat upstream of Trail Bridge Dam, without apparent injury or mortality. It 
is anticipated that operation of the temporary trap and haul will continue to help mitigate for the impacts 
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of the Trail Bridge Dam fish passage barrier prior to the operation of the permanent facility and benefit 
aquatic resources.  

Although the change in timing for completing actions previously licensed for the Project would allow 
Trail Bridge Dam to function as a barrier to upstream fish passage potentially for a longer duration under 
the Proposed Action than under the No-Action, the temporary trap and haul program under the 
Proposed Action provides a benefit to upstream migrating bull trout and other aquatic resources relative 
to halting the ongoing trap and haul program under the No-Action.  

Trail Bridge Dam Downstream Passage 

The Carmen-Smith FERC license (Article 33) describes downstream passage facility commitments within 
three years of FERC’s relicensing order for the Project, i.e., by 2022. Under the Proposed Action there will 
be no change to downstream passage facilities, and the earliest permanent downstream fish passage will 
be placed into service December 31, 2030. There is no change in flow regime downstream of Trail Bridge 
Dam under the Proposed Action compared to the No-Action.  

The Proposed Action permanent downstream passage facilities will be operational later than anticipated 
in the No-Action. Prior to operation of permanent downstream fish passage at Trail Bridge Dam, 
downstream passage will continue through the turbine or over un-modified spillway. Downstream 
passage through the turbine or over the spillway is anticipated to result in potential injury and potential 
mortality. However, a survival study of fish passing down the Trail Bridge un-modified spillway found 
survival of > 99% (Normandeau 2007). Fish survival through the Kaplan turbine was estimated at to be 
between 73% and 97%, with larger fish having lower survival than smaller fish (Normandeau 2006). 
Under the Proposed Action, EWEB will maximize spill for downstream fish passage and EWEB will 
implement full spill (Trail Bridge Powerhouse off) between at least August 15th and October 31st (longer 
if weather/flows safely allow) so that downstream passage through turbines will not occur. For the 
remainder of the year, EWEB will operate the Trail Bridge Powerhouse in low load mode with a 
maximum flow of 500 cfs through the plant (to maintain necessary power plant reliability for the safe 
routing of water during upcoming construction of spillway modifications). All remaining flow will go 
through the spillway.  

The Proposed Action to maintain spill at Trail Bridge Dam will continue to significantly improve 
downstream passage relative to historic practice and provide high survival rates of downstream 
migrants. Fish populations upstream and downstream of Trail Bridge Dam will benefit from genetic 
connectivity, the expression of multiple life histories (e.g., fluvial or adfluvial), and the opportunity to 
migrate downstream with prey migrations with improved downstream passage opportunities resulting 
from increased spill. In addition, downstream passage may also result in a lower residence time of fish 
species in Trail Bridge Reservoir, which could lower their exposure to predation from hatchery fish and 
adult bull trout, and to stranding risk associated with reservoir fluctuations.  

Based on PIT-tag detections, when downstream passage facilities are provided at Trail Bridge Dam, a 
portion of bull trout subadults and adults will pass downstream over the dam during the fall after 
spawning and return in early summer. Regardless of the response of the population to accessing 
additional habitat, populations upstream and downstream of Trail Bridge Dam would be expected to 
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benefit from genetic connectivity, the expression of multiple life histories (e.g., fluvial or adfluvial), and 
the opportunity to migrate downstream with prey migrations (e.g., Chinook smolts).  

Access to habitat in the mainstem McKenzie River downstream of Trail Bridge Dam could increase the 
overall amount of adult habitat for the upstream population, and thus the population size could increase. 
If, however, habitat conditions for adults downstream of Trail Bridge Dam are not as suitable as those 
upstream of the dam (e.g., increased angling pressure, less food availability) or if the habitat is already 
occupied, the health of the population upstream of Trail Bridge Reservoir could be reduced (i.e., if the 
bull trout in Trail Bridge Reservoir are a source population, and the population downstream of Trail 
Bridge Dam is stable or in decline). These two potential scenarios are discussed in detail in the Population 
Dynamics of Bull Trout and Spring Chinook Salmon technical report.  

Overall, with the substantial operational requirements to increase spill at Trail Bridge Dam, the potential 
change in implementation of permanent downstream fish passage facilities under the Proposed Action 
will have no effect on aquatic resources relative to the No-Action alternative.  
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3.3.4.3 Cumulative Effects 

Actions within the McKenzie River watershed that may affect or have affected aquatic resources in 
combination with the Project include: construction and operation of Leaburg and Walterville dams on the 
lower mainstem of the McKenzie River and other dams on its major tributaries, timber harvesting, 
removal of large woody debris (LWD) from stream channels, agricultural development, introduction of 
non-native brook trout, stocking of hatchery trout, angling mortality, and reduction of the anadromous 
prey base for bull trout.  

Historically, Chinook salmon migrated upstream into the project area as far as Tamolitch Falls, located 
about 2 miles upstream of Trail Bridge reservoir. Construction of Trail Bridge dam blocked access to 
about 4 miles of the mainstem McKenzie River, and a small amount of potential habitat in the Smith 
River. Significant loss of spawning and rearing habitat has occurred in the lower McKenzie River from 
channelization, diversion, timber harvest and agricultural development. Access to spawning habitat in 
major tributaries was blocked by the construction of Cougar dam on the South Fork of the McKenzie 
River, and the Blue River dam on the Blue River. Flow regulation at Cougar dam for flood control has 
disrupted flow patterns in the mainstem McKenzie River, resulting in channel confinement and lost 
access to floodplains, which has adversely affected rearing habitat. Although fish passage is provided at 
the downstream Leaburg and Walterville dams, the projects affect rearing habitat by reducing 
streamflows in bypassed reaches.  

Native non-anadromous salmonids in the project area (coastal cutthroat trout, rainbow trout, bull trout, 
and mountain whitefish) likely had fluvial life histories, including migration between rearing and 
spawning habitats. Construction of dams in the basin has inundated riverine spawning habitat and 
restricted movement of these species. As a result, some populations have adopted an adfluvial (lake-
rearing) or resident life history strategy. In addition, removal of woody debris, channel confinement and 
lost access to floodplain habitats has reduced the quantity or quality of habitat available to these species. 
Introduction of non-native brook trout in the early 1900s has also contributed to the decline of native 
resident salmonids through competition and potential hybridization with bull trout.  

Construction and operation of the Project have affected habitat conditions for migratory fish by 
inundating riverine habitat, reducing flow in bypassed reaches and reducing the recruitment of LWD and 
spawning gravel downstream of Smith diversion, Carmen diversion, and Trail Bridge dams. Entrainment 
of fish through the project powerhouses likely causes mortality to some fish, and water level fluctuations 
in Trail Bridge reservoir likely cause some stranding mortality of fry and juvenile fish. 

Amending the license to include the Proposed Action would result in the implementation of measures 
that would enhance conditions for migratory fishes. These measures include provision of improved and 
expanded volitional passage to habitat upstream of Trail Bridge dam. As a result, amending the license 
under the Proposed Action would result in cumulative beneficial effects on migratory fish species within 
the watershed. 
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3.3.5 Cultural and Historic Resources 

3.3.5.1 Affected Environment 

Historic properties are cultural resources listed or eligible for listing in the National Register of Historic 
Places (National Register). Historic properties can be buildings, structures, objects, districts (a term that 
includes historic and cultural landscapes), or sites (archaeological sites or locations of important events). 
Historic properties also may be resources of traditional religious and cultural importance to any living 
community, such as an Indian Tribe or a local ethnic group, that meet the criteria for listing on National 
Register; these properties are known as traditional cultural properties. Cultural resources must possess 
enough physical and contextual integrity to be considered historic properties.  
 
The Historical and Archaeological Resources study (HRA and Stillwater Sciences 2004) evaluated the cultural 
history of the Project area. A total of 23 archaeological sites and 15 isolated finds were documented 
within the surveyed area. All of these resources were identified as pre-contact Native American lithic 
scatters and isolated lithic scatters. No historic period sites or isolates were identified. License Article 19 
requires EWEB to implement its Historic Properties Management Plan (HPMP) and the Programmatic 
Agreement executed on May 17, 2010, between the Commission and the Oregon SHPO, which includes 
measures to protect cultural resources at the Project. 

3.3.5.2 Environmental Effects 

EWEB prepared a HPMP (Oetting and Kramer 2008) designed to address potential effects to eligible and 
unevaluated resources in the vicinity of the Project. The HPMP includes procedures for site monitoring, 
staff training, curation of cultural artifacts, reporting, public education, and interpretation, and 
inadvertent discoveries of archaeological materials and human remains. The HPMP also includes a 
Manual for Built Resources for the Carmen-Smith Hydroelectric Project system (Kramer 2008) which has 
been determined eligible for the National Register. The HPMP was prepared in consultation with the 
Oregon SHPO, the Willamette National Forest, and other consulting parties and is appended to the 
Settlement Agreement. Parties to the Settlement Agreement include the Oregon PRD, which includes the 
Oregon SHPO, the Willamette National Forest, the Confederated Tribes of the Grand Ronde Community 
of Oregon, the Confederated Tribes of Siletz Indians of Oregon, and the Confederated Tribes of the Warm 
Springs. FERC agreed that the measures identified in the HPMP are adequate to protect historic 
properties located.  

Under the Proposed Action (as with the No-Action), EWEB will adhere to the HPMP. Because the 
primary upstream passage facility and integrated tailrace barrier is in a revised downstream location 
under the Proposed Action, EWEB will perform a desktop survey of the proposed project area and 
identify any previously located archeological sites within the construction footprint. Based on the 
presence of the previously identified archeological (located outside of the proposed project area), EWEB 
will work under its existing Archaeological Resources Protection Act Permit to perform shovel probes to 
further evaluate and delineate the project area, ensuring appropriate management of unlikely cultural 
and historic resources that are present in the revised downstream location under the Proposed Action. 
Although there are differences between the footprint of the Proposed Action and No-Action alternatives 
that could potentially affect cultural and historic resources, by following the requirements of the HPMP, 
no significant effects on cultural and historic resources are anticipated.  
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3.3.6 Aesthetics  

The aesthetics information contained in this section was collected in part during implementation of 
studies during the Project’s relicensing, as well as all available data and research conducted within the 
vicinity of the Proposed Action.  

3.3.6.1 Affected Environment 

The Proposed Action trap and haul facilities footprint is bound by existing roads, Trail Bridge Dam, 
McKenzie River, and steep terrain.  

3.3.6.2 Environmental Effects  

Under both the No-Action and Proposed Action, the primary and secondary trap and haul facilities will 
be visible from the McKenzie River National Scenic Trail, although the view will be buffered by mature 
forests. The site clearing footprint for the primary upstream passage facility was made as small as 
possible to minimize tree clearing and visible viewshed changes from the existing access road. Under 
both the No-Action and Proposed Action, construction of passage facilities will decrease the aesthetics of 
the natural environment in the area near Trail Bridge Dam and may result in increased river ramping 
downstream of the Project during construction. The experience from the McKenzie Wild and Scenic River 
is limited because no whitewater boating occurs in the river immediately downstream of Trail Bridge 
Dam. Therefore, no significant effects on aesthetic resources are anticipated. 

3.4 Effects of No-Action Alternative 

Under the No-Action, EWEB’s amendment application would not be approved, and EWEB would be 
required to design and construct a Trail Bridge Dam trap and haul facility and remove the tailrace barrier 
as well as modify the spawning channel and spillway per the schedule described in FERC license. Under 
the No-Action, the primary trap and haul facility would be located downstream of Trail Bridge Dam, 
upstream of the existing tailrace barrier (which would be demolished). EWEB would also be required to 
design, construct, operate, and maintain the Trail Bridge dam spillway, gate and hoist system, and AWS 
for downstream fish passage at Trail Bridge Dam. Under the No-Action alternative the primary trap and 
haul fish trap entrance would be located upstream of the tailrace barrier and in the vicinity of the base of 
Trail Bridge Dam and there would be no secondary upstream passage facility or temporary upstream 
trap and haul program.  

Computational fluid dynamics (CFD) modeling indicated potential for water “recirculation” within the 
existing tailrace, creating an eddy where water was flowing in an upstream direction against the right 
bank downstream of the fish entrance. It is anticipated that these non-laminar water velocities would 
reduce attraction of adult fish migrating upstream, potentially affecting their ability to find the entrance, 
resulting in migration delay. Under the No-Action, the temporary trap and haul program would not 
occur during the time prior to completing the primary upstream passage facility. Although there is a 
delay with the Proposed Action for completion of the primary upstream passage facility, the delay is 
mitigated through the implementation of the temporary upstream trap and haul program. In addition, 
under the No-Action, there would be no secondary upstream passage facility, which would remove an 
additional upstream migration pathway from the tailrace to habitat upstream of Trail Bridge Dam 



Applicant Prepared Environmental Assessment for the Carmen-Smith Hydroelectric Project 

Stillwater Sciences August 2026 
37 

compared to the Proposed Action. Therefore, the No-Action could result in deleterious effects on aquatic 
resources, which would be avoided by implementing the temporary upstream trap and haul program 
and secondary upstream passage facility under the Proposed Action.  

No appreciable effects of the No-Action relative to the Proposed Action would be anticipated for geology 
and soils, terrestrial resources, water resources, cultural and historic resources, or aesthetics.  

4 COMPARISON OF ALTERNATIVES 

In this section, we compare the environmental effects of EWEB’s proposal (Proposed Action), and the No-
Action. Under both action alternatives, proposed construction of the primary fish passage facility and 
tailrace barrier and the demolition of the existing tailrace barrier would disturb wildlife and remove 
important wildlife habitat. However, the proposed Wildlife Management Plan and Vegetation 
Management Plan would help protect special-status plant and wildlife species. 

Under both action alternatives, a fish passage facility meeting NMFS criteria would be constructed at 
Trail Bridge Dam to improve passage for spring UWR spring Chinook salmon and bull trout. Aquatic 
and geology and soils resources would be protected by implementation of the construction management 
plan and water quality management plan, and by implementation of biological monitoring and adaptive 
management measures. Overall, the No-Action alternative proposes a more aggressive schedule for 
implementation, and the Proposed Action proposes improved flow dynamics for migrating fish at the 
trap entrance, a secondary upstream fish migration pathway from the tailrace to habitat upstream of Trail 
Bridge Dam, and a temporary trap and haul program for fish.  

Under both action alternatives, the construction of the primary fish passage facility and integrated 
tailrace barrier, spawning channel modifications, and existing tailrace barrier demolition have the 
potential to affect cultural resources in the vicinity of Trail Bridge Dam. FERC has executed a 
Programmatic Agreement with the Oregon SHPO for the protection of cultural and historic properties 
from the effects of construction, operation, and maintenance of the actions. The Programmatic Agreement 
includes an HPMP, which ensures that action-related effects to historic properties located within the APE 
are appropriately considered in compliance with Section 106 of the National Historic Preservation Act, 
and that cultural resources are properly managed. 

Under both action alternatives, construction of the primary and secondary passage facilities will decrease 
the aesthetics of the natural environment in the area near Trail Bridge Dam and may result in increased 
river ramping downstream of the actions during construction of the primary passage facility. Impacts on 
aesthetics are buffered by mature trees that block the view from the McKenzie River National Scenic 
Trail, and a relatively small construction footprint.  

5 FINDINGS OF NO SIGNIFICANT IMPACT 

The construction elements of the Proposed Action (e.g., constructing the primary trap and haul facility 
with integrated tailrace barrier and secondary tailrace trap and haul facility) and operation of the primary 
trap and haul facility would have no effects on geology and soils, terrestrial resources, water resources, 
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aquatic resources, cultural resources, and aesthetics compared to the No-Action. Several operations 
related elements of the Proposed Action that are not included under the No-Action alternative (e.g., 
operation of the secondary tailrace trap and haul facility, temporary trap and haul program, and revised 
spillway operations at Trail Bridge Dam) would provide benefits to upstream and downstream migrating 
aquatic resources due to the presence of an additional trap entrance, the temporary trap and haul assisted 
migration, and maintaining spill at Trail Bridge Dam. As with the No-Action, the operation of the 
Proposed Action would result in river flow regulation that could affect fish populations within the Trail 
Bridge area by variability in habitat suitability and would continue to obstruct some fish migrations and 
expose some fish to turbine entrainment mortality. Overall, however, environmental resources would 
receive greater protection and enhancement under the Proposed Action than under the No-Action 
alternative.  

On the basis of this analysis, adoption of the Proposed Action would not constitute a major federal action 
significantly affecting the quality of the human environment. 
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