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FINAL Meeting Notes 

Lewis River License Implementation 
Aquatic Coordination Committee (ACC) Meeting 

June 14, 2007 
Ariel, WA 

 
ACC Participants Present (16) 

  
Jim Byrne, WDFW 
Clifford Casseseka, Yakama Nation (via teleconference) 
Eric Kinne, WDFW 
George Lee, Yakama Nation 
Erik Lesko, PacifiCorp Energy 
Jim Malinowski, Fish First  
Kimberly McCune, PacifiCorp Energy 
Bryan Nordlund, NMFS (via teleconference) 
Todd Olson, PacifiCorp Energy 
Frank Shrier, PacifiCorp Energy 
Shelley Spalding, USFWS (via teleconference) 
Karen Thompson, USFS 
Steve Vigg, WDFW  
John Weinheimer, WDFW 
Shannon Wills, Cowlitz Indian Tribe (via teleconference) 
Mike Burger, BioSonics, Inc.  
 
Calendar: 
 
July 11, 2007 TCC Meeting Merwin Hydro 
August 8, 2007 TCC Meeting Merwin Hydro 
August 9, 2007 ACC Meeting and Habitat Prioritization Synthesis 

Subgroup Meeting 
Merwin Hydro 

 
Assignments from June 14th Meeting:    Status: 
Kinne: Provide Shrier with data regarding portable raceways.  Complete – 7/20/07 

Shrier: Acquire more detail on the HTI 1997 hydroacoustic study, 
including what equipment was used and report back to the ACC 
relating to the differences of the study compared to that of BioSonics 
hydroacoustic study.  

In progress 

Lesko: Modify the HPP to include (1) language that states, “the Swift 
portion of the HPP will continue for five years prior to the 
installation of the Swift downstream collector”; and (2) comments 
from ACC representatives indicating value in monitoring adult coho 
movements in the upper basin after release.   

Complete – 6/25/07 

Shrier: Review the Acclimation Pond Plan and send revision to the 
technical committee for final review and approval. The goal for 
completion is July 2007. 

Pending Engineering 
Review – Plan 
delayed until Oct. 07 

McCune: Email a copy of the draft FERC letter to Steve Vigg 
regarding the Swift No. 2 project surge arresting protector (SAS). 

Complete – 6/15/07 
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Assignments from May 10th Meeting:    Status: 
Shrier/McCune: Schedule BioSonics to provide a presentation on the 
Yale Entrainment Study at the June 14, 2007 ACC meeting.  

Complete – 5/11/07 
MaryLou Keefe 
presenting. 

 
Opening, Review of Agenda and Meeting Notes 
 
Frank Shrier (PacifiCorp Energy) called the meeting to order at 9:10 a.m. Shrier 
conducted a review of the agenda for the day. In addition, Shrier requested a round-table 
introduction for the benefit of new attendees and for those participating via conference 
call.  
 
Shrier requested comments and/or changes to the ACC Draft 5/10/07 meeting notes. No 
changes were requested and ACC attendees present approved the meeting notes at 
9:20am. 
 
Relicensing Schedule Update 
 
The National Marine Fisheries Service (NMFS) BiOp is very close to submittal to the 
Federal Energy Regulatory Commission (FERC). PacifiCorp now estimates issuance of 
licenses for around November 1, 2007.   
 
Eric Kinne (Washington Department Fish and Wildlife - WDFW) requested PacifiCorp 
get back to him on or before August 9, 2007 regarding if they should take Spring 
Chinook eggs this fall as part of Section 8.4.1 of the Settlement Agreement. 
 
Nutrient Enhancement – Jim Malinowski 
 
Jim Malinowski (Fish First) provided copies of correspondence with WDFW 
(Attachment A) regarding state wide allocation of hatchery origin salmon and steelhead 
carcasses. Malinowski informed the ACC that Fish First will continue to focus their 
efforts on nutrient enhancement and keep the ACC informed as they proceed.  
 
Steve Vigg (WDFW) informed the ACC that they have submitted an innovative project 
solicitation proposal to the Bonneville Power Authority (BPA) titled, Shad for Nutrient 
Enhancement, which is a pilot project to evaluate the efficacy of using the abundant 
Columbia River Shad run as a resource for stream nutrient enhancement throughout the 
Columbia Basin. Potential shad use would be evaluated by four criteria: availability, 
disease risk, fish product, and demand.  More details can be viewed in the Proposal 
provided by WDFW, see Attachment B.   
 
Yale Entrainment Report – Mike Burger, BioSonics, Inc.  
 
Mike Burger (BioSonics) presented a PowerPoint (Attachment C) for ACC attendees 
review to include a visual of a typical echogram, illustration of target strength, fish trace 
and a series of individual echoes.  
 
Burger discussed how the hydoacoustic trace formation program extracts fish traces from 
acoustic data based on the following: 
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• Echo Intensity (Target Strength) – does the echo meet a minimum 

threshold? 
• Echo Shape – does the echo have the appropriate shape relative to a 

theoretical echo? If the echo is distorted the echo is rejected.  
• * Location of Adjacent Echoes 
• * Linearity of Echoes 
• * Number of Echoes 

 
* Location, linearity and number are all factors BioSonics uses so they can confidently 
call it a fish.  
 
Noise bands are not classified as fish traces.  
 
Shrier informed the ACC attendees that he would try to get more detail on the HTI study 
from 1997, including what equipment was used and report back to the ACC relating to 
the differences of the hydroacoustic studies.  
 
Bryan Nordlund (NMFS) suggested that a possible reason for the difference could be 
single beam vs. split beam study.  
 
Any comments on the Yale Entrainment Report are due on or before June 15, 2007. 
 
<Break 10:15am> 
<Reconvene 10:25am> 
 
Phased approach to construction of the Merwin Fish Trap 
 
Olson informed the ACC attendees that PacifiCorp is proceeding with 30% design. He 
provided a PowerPoint presentation (Attachment D) which illustrates the existing Merwin 
Trap features.  Olson discussed the design consideration to include the foot print of the 
Merwin Powerhouse, the number of fish returning during a 24 hour period, the river 
flows under which the trap should be operational, the specific flow and flow hydraulics 
through ladder, the fish behavior, the automated features to minimize safety risks, and the 
ability to sort, hold fish, then place in transport trucks with minimum stress to fish. In 
addition, Olson provided a handout titled, Merwin Upstream Collection and Transport 
Facility Phased Implementation Proposal Summary, dated May 31, 2007 for more detail 
(Attachment D-1) 
 
Olson communicated to the ACC attendees that PacifiCorp proposes the build-out occur 
in two phases: 
 

Phase 1 Phase 2 
Corner trap Add entrance or 
Pump station Add pump 
400 cfs max 600 cfs max 
Fish lift Split flows between entrances 
Sorting facility  
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Olson requested feedback from the ACC on the phased approach. 
 
Nordlund would like further discussion on the timing between Phases 1 and 2, and he 
expressed concerns regarding if attraction flows were sufficient.  
 
Swift Surface Fish Collector Design Update 
 
Olson provided a PowerPoint presentation (Attachment E), which illustrates a number of 
options explored by the engineering design team.  Regarding access to the Fish Collector, 
PacifiCorp has decided on the access trestle as the best option. See the attachment for 
further location detail.  
 
Olson discussed the reservoir operations regarding seasonal elevation fluctuations, the 
needed year around operations, the juvenile fish behavior, hydraulic conditions, that it’s 
favorable for fish collection and the design velocities. In addition, Olson provided visual 
detail on the collection enhancement structure, trestle and mooring, and the sorting area.  
 
Olson informed the ACC attendees that the location of the debris boom is yet to be 
confirmed.  
 
George Lee (Yakama Nation) expressed that he is looking for more natural flow. He 
further expressed that the Yakama Nation will oppose the use of the Swift Surface Fish 
Collector for the life of the license. Shrier stated that according to the Settlement 
Agreement, PacifiCorp will revisit at year 17 of the new licenses. 
 
2007 Habitat Preparation Plan (HPP) Comment 
 
Steve Vigg (WDFW) requested PacifiCorp modify the HPP in accordance with WDFW 
comments provided on May 31, 2007 where appropriate and  incorporate their letter 
(Attachment F) for the record.  
 
Lesko will modify the HPP to include (1) language that states, “the Swift portion of the 
HPP will continue for five years prior to the installation of the Swift downstream 
collector”; and (2) comments from ACC representatives indicating value in monitoring 
adult coho movements in the upper basin after release.   
 
Study Updates 
 
Shrier provided the following study updates: 
 
Swift Constructed Channel Concept Design – Completing wetland delineation now for 
upper and lower release. On schedule for construction of both projects in 2008. Comment 
period ended on 5/25/07 and PacifiCorp will provide a final document incorporating 
ACC comments.  
 
Swift Upper Release Design – Comment period ended on 5/25/07. PacifiCorp received 
several comments from WDFW and as such PacifiCorp is working with internal 
engineers to address these comments. 
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Large Woody Debris (LWD) Study – InterFluve is reviewing all comments received and 
modifying the plan as appropriate.  
 
Habitat Synthesis Tool –  Each subgroup participate is taking responsibility for a species 
to complete the additional links and photos that are needed. The goal of the subgroup is 
to have the work product ready before the next cycle of funding this year. Subgroup is 
meeting today after the ACC meeting.  
 
Hatchery Upgrades (Pond 15) – PacifiCorp has submitted 60% design drawings for 
review. All comments are due on or before June 15, 2007. The goal is to start 
construction early next year.  
 
Hatchery and Supplementation Plan (H&S) – Still waiting for completion of HGMPs. 
The goal is to complete the H&S Plan in December 2007.   
 
Acclimation Pond Plan - Shrier informed the ACC attendees that he will review the 
Acclimation Pond Plan and send to the technical committee for final review and 
approval. The goal for completion of Plan is July 2007. Kinne will provide Shrier with 
data for portable raceways.  
 
New Topics 
 
Swift 2 Powerhouse - Shrier informed the ACC that Cowlitz PUD lost use of one of the 
Swift No. 2 units last March 2007, which restricts PacifiCorp’s ability to make full use of 
the Swift No. 1 plant without sending water over the canal wasteway. PacifiCorp has 
discussed with the PUD about using the surge arresting structure (SAS).  Use of the SAS 
would be infrequent for both emergency and operational purposes. Emergency uses 
include operations of the SAS due to load rejections or unexpected outages at the Swift 
No. 2 Project. The Utilities expect that use of the SAS would be limited to approximately 
10 hours per month. Once Swift No. 2 units 21 & 22 are back on line, PacifiCorp will not 
need to use the SAS in the above manner. The Utilities have run this past the Services 
and have their approval, and will be sending a letter to FERC. 
 
Malinowski noted it would be better for excess water to be released through the SAS 
rather than over the wasteway. 
 
Vigg requested that PacifiCorp provide him a copy of the draft letter to the FERC.  
 
July ACC Meeting - The ACC agreed to cancel the July 12, 2007 meeting.  The regularly 
scheduled monthly meetings will resume on Thursday, August 9, 2007, 9:00am - 
3:00pm at the Merwin Hydro Facility. 
 
Agenda items for August 9, 2007  

 
 Study/Work Product Updates 
 Relicensing/BiOp Update 
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August 9, 2007 September 13, 2007 
Merwin Hydro Facility Merwin Hydro Facility 
Ariel, WA Ariel, WA 
9:00am – 3:00pm 9:00am – 3:00pm 
 
Meeting Adjourned at 11:45am 
 
Handouts 
 

o Final Agenda 
o Draft ACC Meeting Notes 5/10/07 
o Fish Carcass Koenings letter from Fish First, dated June 15, 2007 (Attachment A) 
o Fish First nutrient enhancement letter to WDFW, dated April 6, 2007 (Attachment 

A) 
o WDFW proposal: Shad for Nutrient Enhancement (Attachment B) 
o BioSonics, Inc. – Yale Entrainment Hydroacoustic PowerPoint (Attachment C) 
o Phased Approach to Construction of the Merwin Fish Trap PowerPoint 

(Attachment D) 
o Merwin Upstream Collection and Transport Facility Phased Implementation 

Proposal Summary, dated May 31, 2007 (Attachment D-1) 
o Swift Surface Fish Collector Design PowerPoint (Attachment E) 
o Letter from WDFW regarding the Habitat Preparation Plan, dated June 12, 2007 

(Attachment F) 
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FINAL Meeting Notes 

Lewis River License Implementation 
Aquatic Coordination Committee (ACC) Meeting 

Sub-Committee on Habitat Prioritization Synthesis 
June 14, 2007 

Ariel, WA 
 
ACC Participants Present (6) 

 
Jim Byrne, WDFW 
Erik Lesko, PacifiCorp Energy 
Jim Malinowski, Fish First 
Kimberly McCune, PacifiCorp Energy 
Frank Shrier, PacifiCorp Energy 
Steve Vigg, WDFW 
 
Calendar: 
 
August 9, 2007 ACC Meeting and Habitat Prioritization Synthesis 

Subgroup Meeting 
Merwin Hydro 

 
Assignments from June 14th Meeting:    Status: 
Byrne: Add the Lewis River mainstem bull trout data in the matrix. Complete – 8/9/07 

Shrier: Modify the HUC colors throughout the matrix document for 
consistency.  

Complete – 7/16/07 

Shrier: Modify the column that reads “Habitat Issues” to read 
“Specific Habitat Needs”.   

Complete – 6/14/07 

Shrier: Modify all cells, where appropriate, to wrap text.  Complete – 6/14/07 

Shrier: Modify “Funding” title to “Previous PacifiCorp Funding”.  Complete – 6/14/07 

McCune: Add the PacifiCorp funding detail in the matrix, where 
appropriate.  

Complete – 6/19/07 

 
Opening, Review of Agenda and Meeting Notes 
 
Shrier called the meeting to order at 12:10pm. 
 
Shrier reviewed the latest draft of the synthesis matrix with the subgroup attendees and 
discussion took place regarding updating of the new matrix to include grouping by HUC 
and color coded accordingly, what categories should remain, what makes sense and what 
should be removed.  Shrier informed the attendees that a few species remain incomplete 
and he will attempt to fill in the blanks. George Lee (Yakama Nation), Jim Byrne 
(WDFW) and Adam Haspiel (USFS) will be submitting additional data to Shrier before 
the next schedule meeting in August.  
 
Byrne indicated that the mainstem Lewis was not represented in the matrix for bull trout. 
Byrne will add the additional data. In addition, he requested that the HUC colors be 
consistent throughout the matrix document. 
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Erik Lesko (PacifiCorp) would like to include a ranking system of some sort to aid those 
who might use the tool but know nothing about the area.  
 
Byrne suggested the addition of more funding specifics for those projects that have been 
previous funded by PacifiCorp. McCune indicated that the information does exist in the 
Aquatic Funding Annual Reports and the addition did seem a bit redundant, although it 
can be easily extracted from the annual report. McCune will add the funding detail in the 
matrix where appropriate.  
 
Shrier will create another CD to include all the modifications and resubmit to the 
subgroup for review and comment after the August 9, 2007 ACC meeting.  
 
Next Meeting 
 
August 9, 2007 
Merwin Hydro Facility 
Ariel, WA 
1:00pm – 3:00pm 
 
Meeting Adjourned at 12:40pm 
 
Handouts 
 

o Final Agenda 
 



Attachment A 
 
June 15, 2007 
 
Dr. Jeffery P Koenings 
Director  
Washington Department of Fish & Wildlife 
600 Capital Way N 
Olympia, WA, 98501-1091 
 
Dear Dr. Koenings: 
 
Lew Atkins, the Assistant Director, Fish Program, responded to my recent letter concerning the 
Lewis River and state wide allocation of hatchery origin salmon and steelhead carcasses. He says 
that your agency is committed to using the best available science in managing the State’s fishery 
resources. The sad state of state salmon and steelhead stocks and numerous scientific studies 
indicating that the resource agencies’ role in allowing over-harvest of those stocks and the 
resultant starving of our streams of nutrients makes us question that statement.  
 
The truth is that your agency like the other state and federal agencies responsible for managing 
this precious Northwest resource have selectively applied available science. NW rural 
landowners have had extreme restrictions on land use near streams based on such science while 
the science is clear that over-harvest and resultant low spawning rates and low stream nutrient 
levels is the major problem and restrictions on hydro, hatcheries or habitat will have little benefit 
if the over-harvest and low nutrient level issues are not addressed. 
 
The data Mr. Atkins provided Fish First for 2006 (preliminary) state wide disposition of salmon 
and steelhead carcass biomass and the data the department provided for 2006 Lewis River 
Hatchery complex disposition is: 
 

Categories             Statewide Lewis River Hatcheries 
 
Native American Tribes   7.3%  13% (4% Treaty, 9% Non-Treaty) 
Food Banks   26.2%    3% (N Clark County Food Bank) 
Sold to American Canadian 13.3%  49% (no breakdown of food bank use) 
Live Fish Returned Upstream 14.7%           (Included in nutrient enhance total) 
Nutrient Enhancement  17.7%  31% 
Disposal On-station  19.9%    4% 
Education & Other    0.9%    0% 
 
Total             100.0%           100%   

 
This tabulation raises a number of questions: 
 

1. Why is the Native American tribe carcass allocation so much higher for the Lewis 
River complex than the statewide allocation? 

2. Why is the Clark County food bank allocation so much lower than the statewide 
allocation? 



3. Why is the “On-station” statewide disposal percentage so much higher than for the 
Lewis River complex level? 

 
Mr. Atkins stated that: 

 
 “After the fish become the property of American Canadian, although WDFW does not track 
the products, we do know that a portion goes to institutions and food banks. However, we 
do not have data on how eggs contained in the carcasses are utilized, other than the eggs are 
non-viable and not to be used for propagation. The total revenue to the State derived from 
the contract with American Canadian was $58,107.52 in 2005 and $31,427 in 2006.”  

 
This statement raises these questions: 
 

1. How can you determine how many pounds of biomass goes to food banks if you don’t 
insist on reports from Canadian American on disposition of the biomass sold to them? 
We have been told by Lewis River Hatchery complex staff that all of the biomass given 
to Canadian American was being processed for the Grays Harbor Food Bank. We do 
know of at least one incidence where a Canadian American truck loaded with hatchery 
carcasses traveled directly to the Canadian border. 

 
2. The salmon and Steelhead eggs contain significantly more nutrients per pound than other 

parts of the fish. Those nutrients would be better used in our streams than sold to the 
Japanese food markets as we understand Canadian American does. 

 
3. The revenue obtained from the sale of these carcasses seems extremely low compared to 

their value as stream nutrients. While we do not believe we should have to pay for 
carcasses we are placing in area streams at no cost to the state, Fish First requests that if 
the small revenue involved is critical, that we be given the right to buy for nutrient 
enhancement placement the biomass now being sold to Canadian American from the 
Lewis River hatcheries. We would increase the donation of food quality biomass to Clark 
County Food Banks from the current rather low level. 

 
Please revise Washington State Department of Fish and Wildlife’s hatchery carcass disposition 
policy to focus on restoring marine derived nutrients to all NW streams and particularly the 
Lewis River system. We have no problem with providing fish to the tribes for ceremonial and 
subsistence purposes and a reasonable percentage of the carcass biomass for food banks as long 
as detailed records are maintained to be sure none of the remaining biomass is used for purposes 
other than nutrient enhancement programs. None of the non-food portion of the carcass biomass 
from any hatchery should be transported out of the hatchery basin since that makes that biomass 
ineligible to be placed in any NW stream. 
 
Sincerely, 
 
 
Gary Loomis 
President Fish First 
June 15, 2007 
 



Cc: Christine Gregoire 
Brian Sonntag 
Brian Baird  
Norman Dicks 
Don Benton 
Richard Curtis 
Jim Dunn 
Bill Fromhold 
Jim Moeller 
Ed Orcutt 
Craig Pridemore 
Deb Wallace 
Joseph Zarelli 
Jerry Gutzwiler 
Miranda Wecker 
Dr. Kenneth Chew  
 Gary Douvia 
Conrad Mahnken, Ph.D 
Chuck Perry 
Will Roehl 
Fred Shiosaki  
Shirley Solomon 

  
 



















































ECHOGRAM



Fish Trace



Fish Trace = Series of individual echoes



Trace Formation Program

Extracts Fish Traces From Acoustic Data Based On:

•Echo Intensity (Target Strength)
•Echo Shape
•Location of Adjacent Echoes
•Linearity of Echoes
•Number of Echoes



Echo Intensity

Echo Shape

Does the echo meet a minimum threshold?

Does the echo have the appropriate shape relative 
to a theoretical echo?



Location of Adjacent Echoes

Tracking
Window Etc.

Linearity of Echoes

Number of Echoes in the Trace
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Existing Merwin Trap Features

Trap Entrance

Merwin Trap 
Entrance Location

– Single Trap, 35cfs
– Fish hopper to truck
– No sorting facility
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Merwin Trap – Design Considerations

– Foot print of Merwin Powerhouse
– Number of fish returning during a 24 hour period
– River flows under which the trap should be 

operational
– Specific flow and flow hydraulics through ladder
– Fish behavior
– Automated features to minimize safety risks
– Ability to sort, hold fish, then place in transport 

trucks with minimum stress to fish
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Merwin Trap – Phased approach to construction

Sorting Facility

Fish Lift

Fish 
Conveyance Pipe

Pump Station

Phase I Trap
Entrance

Phase II Trap
Entrance

– Phase I
Corner Trap
Pump Station
400cfs Max
Fish Lift
Sorting Facility

– Phase II
Add Entrance 
or
Add Pump
600cfs max
Split flows 
Between 
Entrances



  
 

825 NE Multnomah, Suite 1500 
Portland, Oregon 97232 

 

 
May 31, 2007 
 
Merwin Upstream Collection and Transport Facility 
Phased Implementation Proposal Summary 
 

• Propose Phased Implementation 
o Phase I 

 Corner Trap (see Appendix C) 
 400cfs attraction flow 
 Three to five year trap performance and fish behavior study 

o Phase II pending study outcome 
 Add second entrance (see Appendix D), OR 
 Add 200cfs attraction flow (see Appendix E), OR 
 Combination of both 

 
• Phased implementation will support the 95% ATE goal and will better implement 

resources where needed.   Even if it is determined that Phase II enhancements are 
needed, the proposed three to five year study period will not significantly impact 
the long-term success of the re-introduction program.   

o Attraction flows provided by Phase I will meet or exceed NMFS 
guidelines during the Summer Steelhead and Spring Chinook peak runs 
(see Appendix A and Appendix B).   

o The proposed 400 cfs attraction flow is more than 10 times the existing 
flow of 35 cfs which is already successful in collecting Winter Steelhead 
and Coho brood stock and will support the H&S plan. 

 
• Objective is to develop a study in collaboration with the agencies that includes 

measurable performance metrics and benchmarks.  These metrics have not yet 
been specified, but may include the following: 

o Trap collection efficiency 
o Tailrace behavior 
o Fallback rate 
o Stress indicators (descaling, etc.) 
o Others 



Appendix A 
Species Run Time Summary 
 

• Spring Chinook 
o Almost all Spring Chinook will return when attraction flows meet or 

exceeds NMFS guidelines.   
o H&S Plan  

 Select 65 Natural Origin Returns (NORs) as broodstock  
 Actions to occur for 15 years then review.  
 Adults from juvenile supplementation program to be transported 

upstream upon return to Merwin trap. 
• Summer Steelhead 

o Almost all Summer Steelhead will return when attraction flows meet or 
exceed NMFS guidelines.   

o H&S Plan 
 Hatchery broodstock requirement is about 300 adults which is 

consistently met with current trap and 35cfs attraction flow. 
 No proposed changes for summer steelhead. 

• Winter Steelhead  
o Most Winter Steelhead will return when attraction flows are less than the 

5% of design peak recommended in the NMFS guidelines.  However, 
attraction flows will be no lower than 3% of design peak which is equal or 
better than other similar facilities in the region. 

o Hatchery broodstock requirement is only 60 adults, which is consistently 
met with existing trap and attraction flows of 35cfs. 

o H&S Plan 
 Select 50 NORs beginning March 1 to produce 50,000 smolts  
 Actions to occur for 15 years then review.  
 Adults from juvenile supplementation program to be transported 

upstream upon return to Merwin trap. 
• Coho 

o Almost all Early Coho return when attraction flows meet or exceed NMFS 
guidelines.   

o Late Coho will return when attraction flows are less than the 5% of design 
peak recommended in the NMFS guidelines.  However, attraction flows 
will be no lower than 3% of design peak which is equal or better than 
other similar facilities in the region. 

o Hatchery broodstock requirements are currently met with current trap 
attraction flow of 35 cfs. 

o H&S Plan – A target of 9,000 adult early coho based on EDT habitat 
capacity to be transported and released upstream of Swift Dam.   

o The majority of adult coho are trapped and handled at the Lewis River 
ladder.   



Appendix B – Design Peak Flows, Attraction Flows and Run TimeS 



Design Peak Flows, Attraction Flows and  Run Times
Ariel Monthly Average Daily Flow Exceedance 1959-2006*

(Attraction Flow as 5% of Exceedance* up to 400cfs)
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*Reference 1-18-07 Memo "Merwin Upstream 5% Exceedance Flow Estimates" 



Appendix C - Corner Trap Plan 







Appendix D- Pump Bay Trap Plan (Center of Powerhouse) 







 
 
Appendix E - Bay 4 Pump Station Schematic 
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General Site Plan

Merwin Dam Site

Sorting Facility

Fish Lift

Fish 
Conveyance

Pump Station

Phase I Trap
Entrance

Phase II Trap
Entrance
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Phase I 

Corner Trap, Attraction Flow: 400cfs max

Two 200cfs Pumps
in Bay 4

Conveyance Pipe

400cfs Max Trap 
Entrance and Ladder

One 8cfs Pump
in exist pump bay
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Phase II

Add trap entrance and/or 200cfs Pump for 600cfs max

Conveyance Pipe

Three 200cfs Pumps
in Bay 4

580cfs Max Trap 
Entrance and Ladder

One 8cfs Pump
in exist pump bay

450cfs Max
Trap Entrance
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Swift Fish Collector - Location

D
  a  m
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Swift Fish Collector - Design Considerations

– Reservoir and Probable Maximum Flood operations
Operational between elevations 900 to 1000 ft msl. 

– Year around operations
– Juvenile fish behavior
– Hydraulic Conditions

Favorable for fish collection
Gradual increase in velocity until fish are captured

– Floatation
Facility must stay level to achieve the design velocities
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Swift Fish Collector 
Primary Attraction 
Water Pumps

Secondary 
Dewatering Pumps

600 cfs 7 cfs200 cfs

Sorting AreaCollection 
Enhancement 
Structure
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Swift Fish Collector – Trestle and Mooring

Alternative Dock and 
Trestle Location
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Swift Fish Collector – Sorting Area
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