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Main Objectives of a Restoration
Approach

e ldentify freshwater life stages that limit
salmon population recovery

e ldentify restoration scenarios that provide the
largest benefit to salmon populations

e Develop monitoring designs to inform the
above objectives and to help determine
effectiveness of actions



Influences on Habitat Productivity:
From “Riverscapes” to Fish
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Developing a Restoration Approach

e Q1: How have habitats
changed and altered
Fish Populations?



Developing a Restoration Approach

e Q2: What are the root
causes of habitat and
biological change? Humans
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d. Analysis and selection of actions

Q1: How have habitats [N
changed and altered
fish populations?

Connec-

tivity

Flow Floodplain Riparian
regime alteration functions

How has habitat L
changed from . |‘| gm;mm”
historical conditions H Hﬂ B: beaver ponds
(e.g., how much e
habitat of various |4 N
types has been lost)? Biological effects and

selection of actions relative
to restoration goals

s v

Coho salmon Chinook Steelhead

100% D: delta habitats

Percent loss

How important is
each habitat type to
each species?

60%

30%

0%

Beechie et al. (2010) DMF TB DM F TB DMFTB
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Percent of potential increase

a



Reechie et al. (2013)
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Example from Skagit Basin: Restoration Priorities

SWC 2010 Target Areas

1st Tier

B CEstuary

Floodplain - Mixed Stock Rearing

2nd Tier
Nearshore Marine

Major Chinook Spawning
Flocdplain - Single Stock Rearing

3rd Tier
Potentially Sediment Impaired

Beechie et al. (2013)



Understanding Historical and Current
Habitat Capacity Can Inform
Restoration Planning

- An approach to evaluating historical and current habitat capacity in

the Columbia Basin is in process at the NWFSC

Empirically estimate capacity by fitting stock-recruit models to
available data.

Estimate existing habitat availability (via stream reach mapping)
and historical availability (by combining existing stream reaches
with geomorphic channel types

- Assign fish densities (derived form stream surveys) to each
channel type

Can then also estimate capacity under different scenarios of
habitat amount and access on broad spatial scales.
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Land use may change
available fish habitat

Five land cover classes (250 m):

Five channel types:

Shrub
Grass
Forest
Urban
Crop

Island-Braided
Braided
Meandering
Straight
Confined
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Stratified sample of CRB

e 150 sites for each:
e Land cover (5)
e Channel type (5)

e Distributed throughout
CRB

e Currentn=1673
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Production capacity

Apply fish densities to
habitat area

Sum channel type areas

Side channel : mainstem area ratio

Island Braided Meandering Straight

Channel type

Estimate total habitat area
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| 23 sites with estimates of juvenile production
| and spawner abundance

’ Jl ‘l. .
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Mean expansio

B Populations at Capacity

B Populations below Capacity

100 200
95% observed parr (1000's)
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B Populations at Capacity

B Populations below Capacity

100 200 300
95% observed parr (1000's)
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Mean expansio

O
B Populations at Capacity

B Populations below Capacity

100
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e Methow
e John Day Middle Fork

e Upper Grande Ronde River

e Chiwawa River
¢ John Day Upper Mainstt

e Twisp R.
e Entiat River
¢ Minam River
e |[mnaha R.

e Red River

e | ostine River

. o (ctmstifeRrSalnuppBiv&almon River
e Pahsimeroi River

e South Fork Salmog Wq_%ﬁ.pﬁki:g\;gpk

e Marsh Creek e Secesh River
e Hayden Creek
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Estimating Habitat Availability In The
Wenatchee River

® How much habitat could the
Wenatchee potentially
provide?

Hew much habi
[0 SAlMERIAS?:
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Wenatchee Habitat Availability

Varies by Basin

Chiwawa

\
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Age-0 Chinook Summer Capacity

Total habitat and habitat composition drive capacity estimate.

Uncertainty Is driven by fish/habitat association rather than measurement
error.
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Age-0 Chinook Capacity (1000's

o
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Informing life-cycle models

Habitat Analysis

Age-0 Chinook Capacity (1000

Liie=CyelerAnalysis
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Site-scale Data

Habitat (CHaMP)

T T T 1
4 [ 8 10 Meter

Detrended DEM (m)
por High : 10234

S Low:99.28

[ ] Water Extent
—— 10 cm Contours

Wl 0 5 10 15 20 25Meters
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Capacity (fish / m)

Partial Dependence Plots

Partial Dependence Plots
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Covariate Value

Watershed — Entiat — John Day — Lemhi — Minam — South Fork Salmon ~ Upper Grande Ronde — Wenatchee
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QRF Capacity Estimates
Juvenile Chinook
Fish per meter
e <15
o 15t3.0
30to45
¢ 451060
o >60 0

125 25 Km
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Historical Perspective

Lernni Basin Water Daveloormernt
Loss of Historically Available Complex Spawning and Rearing Habitat
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Lemhi Restoration Actions

Restoration Action

Tributary Reconnects

Removal of Irrigation Structures and
road culverts that Inhibit Fish Passage

Fish Screening to Reduce Entrainment
in Irrigation Canals

Eliminate Ditch Return Threats
Riparian Grazing Management

Enhance Side Channels and Secondary
Rearing Habitat

Lemhi River Stream Channel
Rehabilitation
Mainstem Pool Development

Maintain Fish Passage in the Lemhi

Obijective

Fish Passage

Fish Passage

Fish Passage

Fish Passage
Riparian Protection

Habitat
Improvement

Habitat
Improvement
Fish Passage and
Habitat
Improvement
Fish Passage




2013 Infrastructure
Lemhi Basin

Fish Sampling
Infrastructure

Legend

@ Rotary Traps
A PIT Tag Arrays

e Screw Traps
— Juvenile Production

* PIT Arrays
— Adult
e Numbers
e Distribution
— Juvenile

Connection Status

Full Connection

No Connection

Partial; Seasonal

e Survival
e Movement

e Distribution ﬁL'
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Habitat Sampling Sites

GRTS Sites

All Lemhi Sites
@ Annual
& Panel 1
& Panel 2

Panel 3

024 8 1216
e mmm Kilometers
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Summer Parr Capacity

Lemhi Chinook Summer Parr Capacity
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Productivity and Abundance
Modeled using FUTURE Texas Creek Reconnection and Lower
River Survival Improvements (increase by 50%)

Baseline

Wetted area: 1.27 km?
Pool area: 0.37 km?
Tributary reconnection
Wetted area: 1.7 km? (34%
Pool area: 0.46 km? (24%)

Increase Over-
Winter Productivity
by 50% |

Frrrp1rrr1]
0 H 10 20 Klomaters

= Avallable Habitat

D Drainage

Addy,
Spawning/Rearing
Habitat for Chinook
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Freshwater
exposure factors

fStream Temperature, Historic vs. 2040 (Z-score)

(> ESU Recovery Domain |
Climate water deficit
Z-score

D EsU Recovery Domain
Z-score (for August mean)
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Freshwater Exposure

Freshwater Exposure

4
3.5
3
2.5
2
1.5
1
0.5
0
Hydrology Floods Stream Temp Water Deficit
B Columbia River Chum M Lower Columbia River Chinook
Lower Columbia River Coho B Lower Columbia River Steelhead
B Mid Columbia Spring Chinook Middle Columbia River Steelhead
H Snake River Basin Steelhead M Snake River fall-run Chinook
M Snake River Sockeye M Snake River spring/summer-run Chinook

B Upper Columbia River spring-run Chinook M Upper Columbia River Steelhead

B Upper Willamette River spring-run Chinook m Upper Willamette River Steelhead
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Relative risk by life stage by ESU

Columbia River ESUs

Very *
High
3.5
i Chum
High Coho
3 Sockeye
Mod
2.5
Chinook Steelhea
2
1.5
Low 1
0.5
0
Egg Juvenile FW Estuary Marine Adult FW Life Cycle
B Lower Columbia River Chinook B Mid Columbia Spring Chinook Snake River fall-run Chinook

H Snake River spring/summer-run Chinook  m Upper Columbia River spring-run Chinook Upper Willamette River spring-run Chinook

H Columbia River Chum H Lower Columbia River Coho B Snake River Sockeye
H Lower Columbia River Steelhead m Middle Columbia River Steelhead B Snake River Basin Steelhead
H Upper Columbia River Steelhead W Upper Willamette River Steelhead
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