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MEMORANDUM 
 
TO:  Council members 
 
FROM: Karl Weist 
 
SUBJECT: Presentation on Willamette Biological Opinion, High Head Dam 
Passage and Flow Measures 
 
 
BACKGROUND: 
 
Presenter: Ian Chane, Columbia River Fish Mitigation Program Manager, US Army 

Corps of Engineers Portland District 
 
Summary: In 2008, the US Fish and Wildlife Service and the National Marine 

Fisheries Service issued Biological Opinions to address ESA-listed 
populations of Oregon chub, bull trout, salmon and steelhead. Those 
BiOps feature upstream and downstream passage actions and actions 
designed to address downriver temperature effects from operation of the 
Willamette Valley Project. 

 
Relevance: Actions taken under the Willamette Biological Opinions address Council 

strategies articulated in the 2014 Fish and Wildlife Program regarding 
anadromous fish mitigation in blocked areas and the use of hatcheries for 
reintroduction of salmon and steelhead stocks. Specifically, the actions 
taken under the BiOps address Fish and wildlife Program measure for 
reintroductions above projects in the Willamette River Basin – “The Corps 
and Bonneville should support and implement anadromous fish passage 
measures prioritized through the Willamette River Basin Biological 
Opinion.” 

http://www.nwcouncil.org/


 
  
 
Background:  The Willamette Valley Project consists of 13 federal dams developed to 

provided flood control, hydropower generation (power share purposes run 
from 23% at Cougar to 100% at Big Cliff), recreation, water quality, and 
irrigation benefits. Declines in populations of Willamette spring chinook 
and steelhead, along with resident bull trout and Oregon chub led to 
Endangered Species Act listings in 1993, 1998 and 1999. The 2008 
Biological Opinion for the Willamette Basin Flood Control Project set forth 
a series of proposed actions with a Reasonable and Prudent Alternative to 
mitigate for the effects of the Willamette Valley Project upon those listed 
fish populations. Based upon many of the actions taken under the BiOp, 
the US Fish and Wildlife Service delisted Oregon chub on February 17, 
2015. Oregon chub became the first delisted fish species due to recovery. 

 
 RPAs include both adult upstream and juvenile salmonid downstream 

passage. The BiOps set forth a series of actions to deal with downstream 
temperature effects, proscribed the development of hatchery genetics 
management plans for the continued production of hatchery fish in the 
Willamette basin, called for improved habitat for species below the 
projects, and established the Willamette Action Team for Ecosystem 
Restoration (WATER) to help oversee the implementation of the BiOp 
provisions. 

 
 The Corps created the Configuration/Operation Plan (COP) to help 

analyze and sequence the appropriate passage actions. Currently, most 
adult upstream passage actions have taken place or are in process. 
Juvenile passage alternatives are being studied by various WATER 
teams. Evaluations and designs should be in place in the near future, with 
construction to begin on certain juvenile passage facilities around 2020 
and continuing through the term of the BiOps in 2023. 

 
 Ian Chane of the Corps will brief the Council on all these passage efforts 

and the plans for Willamette BiOp implementation. 
 
More Info:  Please see attached excerpt from the Executive Summary of the 

Configuration and Operations Plan Phase II Report, October 2015. 
 
 http://www.nwp.usace.army.mil/Portals/24/docs/environment/biop/Willame

tteBiOp_Overview_FS.pdf 
 
  https://www.salmonrecovery.gov/BiologicalOpinions/WillametteBiOp.aspx 
 
  http://www.westcoast.fisheries.noaa.gov/fish_passage/willamette_opinion/ 
 
 
 

http://www.nwp.usace.army.mil/Portals/24/docs/environment/biop/WillametteBiOp_Overview_FS.pdf
http://www.nwp.usace.army.mil/Portals/24/docs/environment/biop/WillametteBiOp_Overview_FS.pdf
https://www.salmonrecovery.gov/BiologicalOpinions/WillametteBiOp.aspx
http://www.westcoast.fisheries.noaa.gov/fish_passage/willamette_opinion/
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Ian Chane, Columbia River Fish Mitigation 
(CRFM) Program Manager
U.S. Army Corps of Engineers
Portland District
14 June 2017

WILLAMETTE BIOLOGICAL 
OPINION IMPLEMENTATION



AGENDA

2

Overview of Projects & Biological Opinions

Accomplishments

A Look Ahead (Downstream Fish Passage) 
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13 multi-purpose 
dams and reservoirs

Downstream habitat effects

42 miles of bank 
protection/revetments

Hatchery Program

WILLAMETTE PROJECT BIOLOGICAL OPINIONS 



FOCUS
Anadromous Fish Passage (Four Subbasins)

- Downstream Juvenile Migration
- Spring Chinook and Winter Steelhead
- Downstream Adult Passage
- Bull Trout and Winter Steelhead Kelts

North Santiam (Detroit and Big Cliff)
spring Chinook & winter steelhead

South Santiam (Green Peter and Foster)
spring Chinook & winter steelhead

SF McKenzie (Cougar)
spring Chinook & bull trout

MF Willamette (Hills Creek, Dexter and Lookout 
Point) spring Chinook



AUTHORIZED PURPOSES/SYSTEM BENEFITS 

 Flood damage 
reduction

 Hydropower
 Navigation
 Irrigation
 Fish & wildlife
 Recreation
 Water quality
 Municipal &   

industrial water 
supply

Corvallis 1996

Portland 1894

Salem 1943



• CRFM
• Instream Flows/Ramp Rates
• Interim Temperature Control Operations 
• Interim Fish Passage Operations
• Adult Fish Collection Facilities 
• Trap and Haul / Out plant Sites
• Annual Fall Creek Drawdown
• RM&E (MF RM&E Plan)
• Foster Dam Spillway Weir (FY18)
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ACCOMPLISHMENTS TO DATE 



• O&M
• Bull Trout / Oregon Chub
• Revetment Assessments
• Hatchery Genetic Management Plans 
• McKenzie Hatchery Adult Collection Efficiency Improvements
• Willamette Fish Operations Plan
• Environmental Flows (HQ Funded Development)

• BPA Funded
• 2,580 Acres Purchased for Conservation

ACCOMPLISHMENTS TO DATE 
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WILLAMETTE BIOLOGICAL OPINIONS
Initial Budget Estimate (2008) $300M  
Implementation Costs FY08-FY16 = $193M 
Revised Budget Estimate (2015) $757M
- Includes downstream passage at Cougar and Detroit Dams (Phase 1 & 2)
- Continued RM&E to refine understanding of biology related to passage
Increase CRFM TPC to $2.8B ($449M increase for Willamette)



WILLAMETTE DAMS – FLOOD OPERATIONS

Flood Control
–Seasonal Operations (Rule Curve)

• Reservoir elevation changes/drafting/refill
–Columbia River (FCRPS) not operated for flood control

• Relatively stable reservoir elevations (no drafting and refill)
–Real-time Management (Forecast/Monitoring)

• Outcome – Rapid changes in reservoir elevations/inflow and outflow possible
–Project Configuration 

• Regulating Outlets and Spillway Gates designed for flood damage reduction operations (not designed with juvenile 
fish passage in mind)



WILLAMETTE DAMS – RULE CURVE
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WILLAMETTE DAMS – PROBLEM
OUTMIGRATION PERIOD 

 Flow
 Refill occurring, outflow reduced 

 less cue 
 Smaller gate openings

 Reservoir Condition
 Refill occurring = increasing 

reservoir area
 More “milling”

 Orifice depth = increase 
sounding distance
 Lowered efficiency
 Injury / mortality



WILLAMETTE BIOLOGICAL OPINIONS – IMPLEMENTATION
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RM&E Design Construction

Test & Modify

Earliest possible initiation of 
Plans and Specs for DET Phase 2

Recommended Plan Implementation Schedule

Test & ModifyConstruct

Earliest Decision Point on MF: 
Determine Feasibility & Review Need

Test & Modify

Construct

System RM&E & Other BiOp Actions

ConstructD/S Pass Design

Design?RM&E

Phase 2 D/S Passage

Lookout Point Dam
Middle Fork Basin

Cougar Dam
McKenzie Basin

Detroit Dam
North Santiam Basin

Test & ModifyConstructPhase 1 D/S Passage



WILLAMETTE BIOLOGICAL OPINIONS – DOWNSTREAM PASSAGE 

Fall Creek Dam (Fall Creek – MF Willamette)

Foster Dam (South Santiam River) FY2018

Cougar Dam (South Fork McKenzie River) FY2020

Detroit Dam/Temperature Control (North Santiam 
River) FY2021

Lookout Point Dam (MF Willamette River) –
pending research
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WILLAMETTE DAMS – OPERATIONAL OPPORTUNITIES (FALL CREEK 
DAM)

• Operation occurs during flood damage reduction 
• No hydropower 
• Limited spawning habitat downstream (turbidity)
• RO positioned low (run of river)
• Limited winter recreation interest



HIGH HEAD DOWNSTREAM FISH PASSAGE 
FACILITIES IN THE PACIFIC NORTHWEST

Upper Baker, 2008

Pelton Round Butte, 2010

Swift, 2012

Cushman, 2015



WILLAMETTE BIOLOGICAL OPINION IMPLEMENTATION – COUGAR DAM

• Downstream Fish Passage (FY20-FY22)
• Temperature Control Structure Completed (Separate Appropriation) 



WILLAMETTE BIOLOGICAL OPINION IMPLEMENTATION – DETROIT DAM

• Phase 1 Temperature Control (FY21-FY23)
• Incorporate long term passage design needs (FY23-FY25) 
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Warm

Cold

Dam

Too cold

Downstream Effect: 
Temperature

PROBLEM: 

Water is too cold during the 
summer

SUMMER

Adult salmon stop migrating to 
spawning grounds, impacts on 
steelhead rearing

WILLAMETTE BIOLOGICAL OPINION IMPLEMENTATION – DETROIT DAM
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Reservoir drawn 
down for flood 
operations

Cold

Dam

Too warm

PROBLEM: 

Water is too warm during the 
fall and winter

FALL/WINTER

Salmon eggs in gravel 
die or hatch too early

Downstream Effect: 
Temperature

WILLAMETTE BIOLOGICAL OPINION IMPLEMENTATION – DETROIT DAM
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Dam

Correct temp

Warm

Cold

Correct 
temperature

MIX

“surface spill”

SOLUTION: 
Temperature Control Operation

Downstream Effect: 
Temperature

Detroit Dam 2007 – 8

Detroit Dam 2009?

WILLAMETTE BIOLOGICAL OPINION IMPLEMENTATION – DETROIT DAM
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New Intake 
Structure

Dam

Correct temp

Warm

Cold

SOLUTION: 
Temperature Control 
Structure

Correct 
temperature

Downstream Effect: 
Temperature

WILLAMETTE BIOLOGICAL OPINION IMPLEMENTATION – DETROIT DAM



CRFM FY 2017: $18.68M (Capability )
• Develop Middle Fork Willamette RM&E plan to inform future passage actions
• Foster Fish Weir modifications for downstream passage
• Design work for Detroit phase 1 downstream fish passage
• Design work for Cougar downstream fish passage
• Contract for Fall Creek Adult Fish Collection Facility water supply system improvements 
• High head bypass engineering evaluations for volitional juvenile fish passage 
• Evaluate interim operations for Middle Fork Willamette juvenile downstream fish passage 

CRFM FY 2018: $20.32M (Presidents Budget) 
Fall Creek Dam Adult Fish Collection Facility construction completion
• Foster Fish Weir construction (construction award in FY17)
• High head bypass engineering evaluations for volitional juvenile fish passage 
• Design work for Detroit phase 1 downstream fish passage
• Initiate P&S for Cougar Dam juvenile downstream fish passage
• On-going Middle Fork Willamette subbasin research

WILLAMETTE 5 YEAR PLAN (FY17 AND FY18)

22



CRFM FY 2019: 
• Design work for Detroit Dam juvenile downstream fish passage (phase 1)
• Complete P&S for Cougar Dam juvenile downstream fish passage
• Perform final modifications and oversight of  Foster Fish Weir construction
• On-going Middle Fork Willamette subbasin research (FY19 check-in)

CRFM FY 2020: 
• Initiate P&S for Detroit Dam juvenile downstream fish passage (phase 1)
• Award Cougar Dam juvenile downstream fish passage construction contract for 1st year of construction
• On-going Middle Fork Willamette subbasin research

CRFM FY 2021: 
• Complete P&S for Detroit Dam juvenile downstream fish passage (phase 1) and award construction 

contract for 1st year of construction
• Continue  2nd year of construction of Cougar Dam juvenile downstream fish passage
• On-going Middle Fork Willamette subbasin research (FY21 check-in)

WILLAMETTE 5 YEAR PLAN (FY19-FY23)
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CRFM FY 2022: 
• Continue 3rd year of construction of Cougar Dam juvenile downstream fish passage
• Continue 2nd year of construction of Detroit Dam juvenile downstream fish passage (phase 1)
• On-going Middle Fork Willamette subbasin research

CRFM FY 2023: 
• Complete construction of Cougar Dam juvenile downstream fish passage and initiate performance 

evaluations
• Continue 3rd year of construction of Detroit Dam juvenile downstream fish passage (phase 1)
• On-going Middle Fork Willamette subbasin research

WILLAMETTE 5 YEAR PLAN (FY19-FY23) CONTINUED

24



Questions?

WILLAMETTE BIOLOGICAL OPINIONS - IMPLEMENTATION 
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