NW FISH PASSAGE TRAINING
AND FACILITIES WORKSHOP

DAY 2



North Fork Lewis River
Fish Passage Program

September 21, 2011
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Primary Reintroduction Goal

“To achieve genetically viable, self-
sustaining, naturally reproducing,
harvestable populations above
Merwin Dam greater than minimum
viable populations”

From Lewis River Settlement Agreement, November 2004
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Collection and Transport Schedule
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Target Species and Upstream Transport Goals

ADULT UPSTREAM TRANSPORT

SPECIES COAL
Winter Steelhead* 500
Spring Chinook 2,000 (+100,000 juveniles)
Early Coho 9,000

* Broodstock composed entirely of wild origin
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Hatchery Intervention

— All wild anadromous populations (with the exception of winter steelhead
and fall Chinook) are near extinction in the Lewis River

— To meet transportation goals hatchery fish must be used to support
program for a minimum period of 15 years

— Natural production will lower hatchery production on a 1:1 basis assessed
every 5 years based on Ocean Recruit analysis

— Ultimate goal is to achieve self sustaining runs without the need of
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Habitat Preparation Plan

Annual transportation of up to 2,000 coho and spring Chinook
upstream of Swift Reservoir for a period of 5 years prior to
completion of Swift downstream collector (2007 to 2011)

— ODbjectives
o Totill gravel and prepare
spawning areas

o To provide early nutrients
Into spawning areas

A PACIFICORP COMPANY
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Habitat Availability and Smolt Production Potential

Production Potential

AVAILABLE

Smolts
AREA  STEEAM
Winter Spring Early TOTAL

Mil

(Miles) Steelhead Chinook Coho
Swift 74 27,000 61,000 177,000 265,000
Yale 16 2,500 5,000 55,000 62,500
Merwin 6 3,000 0 19,000 22,000
TOTAL 96 32,500 66,000 251,000 349,500

* Production potential represents average number (rounded) from EDT analysis
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Acclimation and release ponds

— Acclimation Sites

o 33,000 1+ Chinook per site (3 sites total)
o0 Intended to imprint smolts to upper watershed
o Acclimation from April to early June (access concerns)

: : : ) i : Location of
o All spring Chinook to be wire tagged in adipose fin Release Pond
o0 10 % to be pit tagged to assess site performance (RM 7.2)

Release Ponds

12-24 hour hold to assess mortality
Reduce related transport stress
Volitional release at night

O O O
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Performance Standards

METRIC STANDARD DESCRIPTION
i o Adults actively migrating past and
Adult Trap Efficiency 98% ol by dhedm
Juvenile Collection Efficiency 95% Juveniles available and collected
Collection Survival 99.5% Juvemles. collected that leave release
(smolts) ponds alive

Injury <2%
Overall Downstream o Juveniles entering reservoirs that survive

: 80% ) ,
Survival to enter river downstream of Merwin Dam
Ubstream Passage Survival o Adults that survive collection and

p ge >u 99-5% transport

%PACIFICORP ENERGY

A PACIFICORP COMPANY

© 2000 PACIFICORP | PAGE 11



Annual Monitoring and Evaluation
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Quantify overall juvenile downstream survival

Estimate collection efficiency

Estimate juvenile and adult collection survival

Determine juvenile Injury

Quantify the number, by species, of juvenile and adult collection

Estimate the number of juveniles (production) entering Swift reservoir

Determine juvenile migration timing

Quantify adult upstream passage survival

Estimate adult trap efficiency

Develop estimates of ocean recruits

Determine compliance of upstream and downstream passage facilities with hydraulic design criteria
Determine spawn timing, distribution and abundance of transported anadromous adults and bull trout
Determine interactions between anadromous and resident fish

Evaluate when reintroduction goals are achieved

Determine habitat use of Swift bypass reach

Maintain compliance and monitoring requirements with 401 certification

Estimate population size of fall Chinook, spring Chinook and coho in lower river

Determine spatial and temporal distribution of adults in lower river

Ecological interactions between juvenile hatchery, wild smolts and resident species (e.g., bull trout)
Determine juvenile abundance and residence time

Conduct redd and carcass survey

Planning, reporting and data analysis of all activities
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Merwin Dam (EXxisting)

Existing Trap
Entrance (33 cfs)



Presenter
Presentation Notes
Acknowledge PM Arnold Adams and technical team of B&V R2, nhc, Bates, AAA, and Nordlund



180 feet of head

3 unit for a total of MW. 

Maximum PH flow ~11,000 cfs.  

Existing entrance, 33 cfs, manually crowd and separate

Haul to a nearby hatchery for spawning

Works to support the hatchery program


New Merwin Fish Passage Facilities

New Trap Sorting Facility
Entrance

L\ | Attraction Water | AN -

- A\ 3 Pump Station
~1(400cfs)
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Presenter
Presentation Notes
New facility consists has a 400 cfs initial capacity that feeds to a new sorting facility.

Supported with:

new attraction water pump station

Fish Lift

Transport pipe


Merwin Fish Passage Facilities

7
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¥ Attraction Water Pipe New Trap

N Water Pump Entrance
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Presenter
Presentation Notes
Pump station is 400 cfs capacity and a capacity for an additional 200 cfs.

Pumps will be turbine driven pumps that draw about 20 cfs each from the reservior to drive a 200 cfs pump the draws water from the tailrace.

Feed an 8’ diameter pipe to the new trap entrance

New entrance has several pools that lead to a new fish lift. 

Fish lift has automated crowder and false weir to draw them into transport flume.


Fish Lift, Transport Flume, and Pre-Sort Tank

Transport Pipe

Fish Lift

R

Pre-Sort Holding
Tank
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Presenter
Presentation Notes
Lift leads to a transport pipe a pre-sort tank with can hold approximately 3700 adults.


Sorting Facility (inside)

Drive-under

Holding
Tanks

Electro-

Anesthesia

LT 39Vd | dH021dI]

Pre-
Tank
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Presenter
Presentation Notes
From pre-sort tank, go through a false weir into electro-anastesia baskets for sorting



5 large tanks sized for a transport into a 1800 gal fish truck, and smaller tanks as well.



Tanks are elevated to enable fish truck to drive under.






Sorting Area Construction
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Presenter
Presentation Notes
Initiated work in sorting area requires stabilizing a rock face and building a retaining wall


B

Pump Station Construction



Presenter
Presentation Notes
Access to the pump station area required a temporary bridge over the Merwin Spillway


Construction Access for Pump Station
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Presenter
Presentation Notes
Design to accommodate typical spillway flows



On schedule to trap fish by end of 2012.
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Presenter
Presentation Notes
400 feet head , 2200 feet long 240MW. Maximum PH flow 9000cfs. Water depths in excess of 300 feet.

No existing fish passage in construction

Intake and spillway on left abutment is only outlet from reservoir

Reservoir fluctuations of up to 122 feet.

Wanted to located FSC as close to intake to without bottoming out when the reservoir is down.
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Swift Reservoir Fish Facility

Floating Surface Mooring Spillway and

Collector Tower Turbine Intake
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Transition
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Full-Depth
Exclusion Nets
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Presenter
Presentation Notes
Major components of the FSC as a fish would see them

Full depth exclusion nets down to 100 feet. Have a solid upper section in the top 15 feet, then smaller fry net section, and more coarse smolt section. Net is submersible to pass debris during high flows.

Flows transistion into a net transition structure which is a steel framed, HDPE line structure

Floating surface collector – recirculates 600 cfs. FSC also has a passive sorting area and sampling area on board. FSC can be de-ballasted to perform maintenance and modifications.

FSC  held in place with pile supported mooring tower, in 150 feet of water with stair tower and bridge crane to load fish and supplies.

Fish removed from area across a 6-span 660 foot long trestle.


FSC Hydraulics (600 cfs)
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Presenter
Presentation Notes
Flow created by 14 50HP submersible pumps.

Water drawing across wedgewire screens and tuned through perforated plate baffles.

600 cfs drawn in with 5 cfs entering the sorting area.

Slowly accelerate up to 8 feet per second.
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Sorting Area on Floating
Surface Collector

STATHNAT FROM TOP
DECK 70 SO0RTING
DECK

SWOLT SAMPLE HOLDDMG
TARK 46D HORFER (T
BUTH S1ES:

PR FLUME

SUOLT FLUKE

%PACIFICORP ENERGY

A PACIFICORP COMPANY


Presenter
Presentation Notes
Fish enter the sorting area and cross a wetted separtor for grouping by fry, smolt, and adults. 

Fish are crowded to the aft of the facility to a fish hopper for loading up to the mooring tower.

Approximately 10% of the fish will be set aside with for sampling, which is performed on the main deck level.


Floating Surface
Collector Assembl

-
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Presenter
Presentation Notes
Constructed on land, and will be moved to a dry reservoir bed, and then the reservoir will be raised for floating the FSC.

3.5 million pounds

170 feet long, 60 feet wide, 28 feet tall (w/o building)


B
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Presenter
Presentation Notes
Mooring tower construction is difficult.

Batter pile structure with ground anchors.






Lessons Learned (so far)

— Start Early

u Due to the complexity of these projects, every phase will
require extensive effort. It is very difficult to make up
time.

— Actively engage stakeholders to avoid surprises
u Facility design review
u Permitting (duration)
u Internal Stakeholders (funding, operations, procurement)

— Learn from others

u Someone else probably has developed a component that
you will use, and has ideas to improve upon it.

u Thanks to all that have helped us!
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Downstream Fish Passage Lessons from @
the Baker River Hydroelectric Project
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Matt Macartney
Principal Engineer — Mechanical

Nick Verretto
Resource Scientist — Fisheries September 21, 2011
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Presenter
Presentation Notes
This map shows the location of the Baker River Project Area.  It is 2hrs north of Seattle, NW WA
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Presenter
Presentation Notes
This slide shows photographs of the two project areas and a map of the project, and the map on the left shows what the area looked like before the dams were installed: Today, the Project consists of 2 dams, 2 reservoirs …

Sockeye and coho predominant species, esp shore-spawning sockeye in original lake

Project consists of 2 dams, 2 reservoirs …

Sockeye and coho predominant species, esp shore-spawning sockeye in original lake


2 Francis units
5,050 cfs - 90.7 MW

tailwater 443’

312’ height
736’

Upper Baker Dam

728’ full pool

424’

T

50’ range

678’ min. pool l

Depth 285’
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(70’ @ LB)

Reservoir fluctuations

Load following

5k-cfs hydraulic capacity


Presenter
Presentation Notes
This diagram shows a side view of the dam and water levels for the reservoirs, which can fluctuate. Each dam ~300’ high, peaking – so important generation resource, 50-70’ pool range, 5000-cfs hydraulic capacity

Each dam ~300’ high, peaking – so important generation resource, 50-70’ pool range, 5000-cfs hydraulic capacity
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Downstream Passage

= Entrainment

= Ski-jump spillway
“Gulpers”
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Presenter
Presentation Notes
This shows the original downstream passage lower baker. Picket weir since 1896 for hatchery trap

Ski jump spillway worked but req’d pool above gates and lost water so developed surface collectors (“gulpers”) during UB construction

Entrainment means “no passage”

90-cfs LB gulper hydraulic capacity, UB 165-cfs
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Components — FSC ENERGY

Floating Surface Collector
“dry-dock” configuration
4 primary pumps
4 secondary pumps
500/1,000-cfs flow
trap-&-haul
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Presentation Notes
What are the components of the new Baker downstream facilities?
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Presenter
Presentation Notes
How does it work?
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New FSC Development PE ey
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Presenter
Presentation Notes
NTS provides gradual physical & hydraulic transition from vertical face of net into the FSC

Net serves as barrier to entrain entrainment and as guidance structure
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Design Goals - FSC ENERGY

Siting, Etc.
Fish behavior / flow pattern
Dam safety / spill
Access / transport
Net geometry / longevity
Relocate capability


Presenter
Presentation Notes
After agreeing in relicensing on an updated surface collector, these were some of the design goals - with focus on performance
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Presenter
Presentation Notes
Studies to identify fish behavior and flow patterns assisted the decisions
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Presenter
Presentation Notes
Hydraulic goals were: initial velocity close to ambient at net/NTS face and gradual acceleration to capture pt with no extreme channel changes

When costs escalated exponentially as they better reflected the reality of a 247’ x 101’ structure, a VE session was conducted, resulting in . . .


Revised Hydraulics
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Presenter
Presentation Notes
. . . a change to the following hydraulics and footprint – 32% of original!
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Presenter
Presentation Notes
This was the resulting hydraulic profile

So what was our big take-away from all this? – Some criteria should be treated more . . .
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Presenter
Presentation Notes
. . .”like guidelines”
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Upper Baker Floor Flow Control

QPENED CLOSED

Photo 4-2 Typical Floar Screen Baffis — Perspective 2

Photo 4-2 Typical Floor Screen Baffle = Full Closed, Perspective 1
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Lower Baker Flow Control




Lower Baker Flow Control




Lower Baker Flow Control
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