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Background

* Wild coho stocks: weak link in mixed stock
fisheries

* Enhancement program initiated in watersheds
managed for wild stocks (North Puget Sound and
North Coast of Washington)

» Goal of enhancement program: “Increase and
stabilize key coho production habitats”




Objective: Restore coho salmon refugia
habitat lost due to human activities

Restore/recreate off-channel
spawning/rearing areas and tributaries

Restore lost habitat within ‘wall-based’ and
floodplain channels

Natural seeding through straying, spring/fall
juvenile migrations
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J Wall-based Floodplain Channel, Clearwater River, WA




Floodplain Cross-section, Wall-based Channels

Habitat
Inventory and
Assessment
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Initiated in 1980°s using aerial photos, maps, field surveys
Surveys ongoing on North Coast and North Sound

Identify and Prioritize:
- Impassable human-made barriers
- Stable hydrology (avoid summer low flow limitations)
- Groundwater interception channels (North Sound)




NORTH SOUND PROJECTS

PROJECT LOCATIONS
Projocts corrgalotod threugh 2001
SKACIT BASIN SITES STILLAGLIARS! | BASIN SITES
T. Park Slough Exension 1. Cranite Falls
2. Mewdulern Ponck 2. Ranssn P
‘u 3. County Line Poncks A Hazed Pond
J 4. Casccke Pk 4. Fertaown Porwh
5 1 Prand 5. Colel Basin
l 6. Hlarrisewn Prandd 6. Aarsh Cro
7 Co Charwe! 7. Spring Creck (2 proj.)
A, Suiattle Shoush
2 o Shoungh 5. Canpon
ARLA LOCATION 10, Litthe Carey's Crock 10, Onecr Prard
— 1. Marsh Pond T3, Renwmn Creek Restoration
12, Benirwlary Creck 12, Trows Croek
FENT T3 At Lade
. Barnabey Siough 14, Ducaling Howde
15, Tayior Channel 15, Lake Bosworth
16, Grouso Aush 16, Schoohard Crock (3 proj)
17 ©¥Hrian Slough 17 Pilchack Tribs. (2 pro))
18, WF Chnmreh Creek 8. Knans
19, Lornezan Creek
20, ko2
21, Butson warib
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NORTH COAST PROJECTS
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A5, MR Springs
6.

Sty Exterviion
47, Lear Croek Speioms

17, lear Croek Springs 36, Prwell Springs
18. Lipper Mosley Springs 37, Roetstock Speings
19, Bogachiel Pand 38, Rayenier Chanmed
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Hoh River Valley
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Dismal Pond, Hoh River, pre-construction




Dismal Pond, under construction

Dismal Pond, restoration complete




Dismal Pond, 2000

Dismal Pond, 1995
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Hoh Flows vs Immigrant Coho
Dismal Pond '91/92
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PROJECT LOCATIONS
Projocts corrgalotod threugh 2001
SKACIT BASIN SITES STILLAG ARSI BASIN SITES
T. Park Slough Exension 1. Cranite Falls
3 Heer Pearchs 2. Pt
'u Y Line Poneds . Hazel
N 4. Casccke Pk 4. Fewtson Porch
5. Cascncke Ml Pond 5. Galel Hasin
| 6. Harriscsn Prand 6. hbarah Crock
7. Constant Channed 7. Spring Creck (2 proj.)
A, Suiatthe Shex A Kackrrry
a. s 5 Camyon
10, Little Carcy's Grook 16, Cher Pond
I 1 1. Marsh Pond T3, Renwmn Creek Restoration
12, Benirwlary Creck 12, Troust Creck
i 13, Habos Chanmel T3 At Lade
| 14 Barnabey Shough 14, Ducaling Howde
15 Layior Channel 15, Lake
16, Grouso Aush 16, Schoohard Crock (3 proj)
17 ©¥Hrian Slough 17 Pilchack Tribs. (2 pro))
18, WF Chnmreh Creek 18 K
19, Lornezan Creek
20, ko2




Gold Basin Restoration Site
S. Fork Stillaguamish

Hillside Springs

Collapsed Crib Dam
Replaced By Log

Giold Basin Mill Pond

Fishway Constructed At
Barrier Culvert

S. Fork Stillaguamish River

Gold Basin Site, abandoned mill pond




Gold Basin Site,
mill pond outlet
restored access

Gold Basin Site, SF Stillaguamish
highway culvert pre-construction




Gold Basin Site, highway culvert fishway

Gold Basin Restoration Site Outlet, S Fk Stillaguamish
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NORTH SOUND PROJECTS

HELLINCHAR

PROJECT LOCATIONS

Projocts corrgalotod threugh 2001
SKACIT BASIN SITES STILAG ARSI BASIN SITES
1. Park Sloegh Dxtension 1. Cranite Falls
2. Mewhalern Ponc 2. Renasn Pearel
‘u 3. County Line Ponck A Hazed Pond
N 4, Cascacke Park 4. Fewtson Porch
5. Cascace M Pond 5. Galel Hasin
| 6. Harrisesn Prond 6. Mursh Crock
7. Constant Chanmed 7. Spring Creck (2 proj.)
A, Siatthe Sleagh A Kackrren
3. Carey’s S a2
ARLA LOCATION 10, tinde Cancy’s Crock 10, Ener Poand
I 1 1. Marsh Pond T3, Renwmn Creek Restoration
a1 12, Bourehery Crook 12, Tronst Croek
i | 13, Hiabos Channed T3 At Lade
| 1 14, Barnaine Slesgh 14 Ducching Hende
[ 15 Layior Channe! 15, Lake ]
5 { . Groume Mash 16, Sehoxshyared Crock (3 projd
¥ J 17, OrBrian Slough 17, Piichuck Tribs. (2 proj.)
Wan 18, WF Chnreh Creek 18 K
o B 19, Lornezan Creek
20, Hiaboe-2

Newhalem Restoration Site,
Skagit River

Skagit River —,

Inlet Groundwater Channel
Ho. 2

Abandoned

Aggregate

Pond Outlet Channel
Inlet Groundwater Channel
No. 1

Hote: Total channel length = 1010 linear meters, pond = 81,000 sq.
meters




Groundwater
Channels, Newhalem
Restoration Site,
Skagit River

NEWHALEM PONDS

% Coho Spawner Contribution to Skagit

1991 1992 1993 1994 1995 1996 1997 1998
YEAR




Restored/Recreated Habitat Totals

North Sound
- 39 projects since 1991
- ~888,800 m? (220 acres)

North Coast
- 48 projects since 1987
. ~216,000 m? (52 acres)

Overall Habitat Area Restored: >1,100,000 m? (272 acres)

Monitoring
and
Evaluation

* Spawner Surveys ¢ 2-way weirs
* restored habitat use * Juvenile seasonal migrations
* density * rearing density

* overwinter survival

* growth




Adult Coho Spawner Surveys

m Density varied between 0.007 and 0.343
fish/m?

m Skagit mean density 0.39 fish/m?

m Stillaguamish mean density 0.21 fish/m?

Juvenile Immigrant/Emigrant Surveys

Measuring, Marking
Juvenile Migrants

Immigrant/Emigrant
Juvenile Trap




Marked Juvenile Coho

Overwinter Survival

m North Sound (3 trap sites, 8 sample yrs)
Overwinter survival 20% -50%

Ave = 40%

m North Coast® (14 trap sites, 53 sample yrs)

Overwinter survival 4% - 90%
Ave = 37%

* Hoh system = 34%, Bogachiel system = 39%




Mean Annual Smolt Production
Estimates*

m North Sound (11 Skagit traps, 5 Stillaguamish traps)
m ~182,000 smolts from 22 Skagit sites
m ~68,000 smolts from 25 Stillaguamish sites

m North Coast (17 Hoh traps, 10 Quillayute traps)
m ~16,000 smolts from 18 Hoh Sites
m ~32.000 smolts from 27 Quillayute sites

*As of 2001

NORTH SOUND PROJECTS

PROJECT LOCATIONS
Pregjocts corrgalotedd threagh 2001

SKACIT BASIN SITES STILAG ARSI BASIN SITES
T. Park Sioeagh Dtersion 1. Cranite Falls
2. Mewhalern Ponc 2. Pl
’ 3. County Line Ponds A Hazed
N 4, Cascacke Park 4. Fewtson Porch
5. Cascace M Pond 5. Galel Hasin
fl 6. Harrisesn Prond 6. Mursh Crock
7. Constant Chanmed 7. Spring Creck (2 proj.)
A, Siatthe Sleagh A Kackrrry
9 Carey’s Slough 8. Canyon
™ Q. Litthe Caroy's Crock 0. Oner Pond
— 1. Marsh Pond T3, Renwmn Creek Restoration
I a1 12, Bownclary Ereck 12, Trows Croek
13, Hiabos Channed T3 At Lade
..| S 14, Barnaine Slesgh 14 Ducching Hende
! [ 15 Layior Channe! 15, Lake
—— 16, Groumo Marsh 16, Schoohard Crock (3 proj)

17, C¥Brian Slough 17 Pilchuck Tribs. (2 pro))
18 K
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Hazel Project Site
N.F. Stillaguamish
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Smolts Out

No. of
Projects

Area/Basin

North Sound
Skagit
Stillaguamish

North Coast
Hoh 18

Quillayute 27

Habitat
Restored

(m?)

507,000
382,000

74,000
118,000

? 11 yr sampling average
® 3 yr sampling average (1981-1983)
¢ 20 yrs of Clearwater River sampling
‘6 yr sampling average: Bogachiel (1987-1990), Dickey (1992-1994)
¢ does not include 4 large projects on SF Stillaguamish

Total Project
Smolt
Production

182,000
68,000°

16,000
32,000

Production

1,015,0802
276,000°

80,000°
306,000¢

Smolts Trapped (x+1)

Basin Smolt Potential Project
Contribution
(% Total Basin)

18
24




Summary

* >1,100,000 m? high quality refugia habitat restored/recreated
by TAPPS (SSHEAR) since 1987

 Direct benefits: Significant coho production contribution to
North Sound and North Coast watersheds

* Indirect benefits: Creation of coho refugia habitat. Improved
ecosystem function

(www.wa.gov/wdfw/hab)




