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Groups working on freshwater habitat & restoration

 Watershed Program — Phil Roni

» CHaMP & ISEMP programs — Chris Jordan
* Ecotoxicology Program — Nat Scholz

* Life cycle modeling efforts — Rich Zabel

» FE/Landscape Ecology Team - SWFSC
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Research Relevant to Protected Species &
Freshwater Habitat and Restoration

 Assessments for Protected Species including

* Habitat restoration strategies at various spatial
scales (Assessments)

» Effects of climate change on recovery and
restoration strategies (Prioritization)

* Habitat use, quantity & quality to assess restoration
actions (Evaluation)
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Start to Finish Restoration

Set watershed
restoration goals
v
Assess & inventory
watershed conditions
v
Identify problems &
potential actions
v
Review & select appropriate
restoration techniques
v
Prioritize
restoration actions
% y
%, Design restoration
’4'0 project & monitoring
% v
Implement restoration
& monitoring
v
Publish results & modify
goals & management

Stream and Watershed Restoration: A Guide to Restoring Riverine Processes and Habitats, First Edition. Philip Roni and Tim Beechie.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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Roadmap for Talk

Set watershed
restoration goals

Assess & inventory
watershed conditions

\\_V
Identify problems &
potential actions

v

Review & select appropriate

restoration techniques

v
Prioritize

restoration actions

Design restoration
project & monitoring

Implement restoration
& monitoring

v
Publish results & modify
goals & management

Stream and Watershed Restoration: A Guide to Restoring Riverine Processes and Habitats, First Edition. Philip Roni and Tim Beechie.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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Assessments
Model of Watershed Function
* How have habitats

changed and how have
biota responded? W

 \What are the root causes
of habitat and biological
change?
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Assessments Skagit Example:

How have habitats changed?
700 -

600 -
500 -
400 -
300 -
200 -

100 -

Loss in habitat (thousands of (smolts)

Main Trib Pond S.C. Delta Lake

-100 -

Stream and Watershed Restoration: A Guide to Restoring Riverine Processes and Habitats., First Edition. Philip
Roni and Tim Beechie, 2013 John Wiley & Sons, Ltd.
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How have inputs & connections changed?

Summary maps of change in sediment supply, hydrology, and
migration barriers in the Skagit River Basin
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Sediment Hydrology Migratory barriers

Stream and Watershed Restoration: A Guide to Restoring Riverine Processes and Habitats., First Edition. Philip
Roni and Tim Beechie, 2013 John Wiley & Sons, Ltd.
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Habitat use & habitat quantity & quality data to
determine & assess restoration actions

d. Analysis and selection of actions

e SraTie el change 2 causes Landscape processes - Identify &
o] [Toen] [ [ quantify the causes of habitat change
regime aiteration unctions 1\
 100% o doaavias Habitat condltllons - Idgnt|fy & quqntlfy
= o H H F: floodplan abrat the loss of habitat quantity and quality
g B: beaver ponds
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Biological effects and
selection of actions relative
to restoration goals

Biota - Selection of restorative actions is
determined by the biological
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& 2013 John Wiley & Sons, Ltd.
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Habitat use & habitat quantity & quality data to
determine & assess restoration action

Chinook salmon restoration priorities -, /31_ DL
g I N {j I "‘j “f/ \<\_-\. 7 41\ e (F’
S
L
V70
3,_‘ '\“‘\:’\»., ¢
, it

1st Tier _ Vawa
B CEstuary 1 - e
0 Floodplain - Mixed Stock Rearing 175
2nd Tier

Nearshore Marine
Major Chinook Spawning
~ | Floodplain - Single Stock Rearing
3rd Tier
Potentially Sediment Impaired

Stream and Watershed Restoration: A Guide to Restoring Riverine Processes and Habitats., First Edition. Philip Roni and Tim Beechie, 2013 John Wiley & Sons, Ltd.
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Example studies that support the understanding

of watershed assessment and condition

* Predicting natural channel patterns based on landscape &
geomorphic controls in the Columbia River basin

 Quantifying egg to fry survival and its sources of variance for
Chinook salmon & Steelhead in 3 Columbia River watersheds

 Estimating juvenile and adult salmon habitat availability in the
Wenatchee River

 Quantifying differences in estuarine connectivity, food source, &
density dependence effects to help prioritize habitat restoration for
juvenile Chinook salmon in four Puget Sound estuaries
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Egg to Fry Survival in Chinook Salmon

Flow
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Quantifying egg to fry survival & its sources of variance
for Chinook salmon in the Yakima River

Washington State
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Survival by Reach
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Quantifying egg to fry survival & its sources of
variance for Chinook salmon in the Yakima River

M Reach M Parents ™ Site M Residuals
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Prioritization of Restoration Actions

Regional prioritization
of watersheds

Regional prioritization

of projects

Prioritization of projects
within a watershed

A

Ocean

C

Floodplain

[ High priority

Scale @ High priority Scale @ High priority Scale
[0 Medium priority O Medium priority O Medium priority
[0 Low priority 100 km O Low priority 100 km O Low priority 10 km
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Habitat restoration strategies at varying spatial scales

* Prioritization of habitat restoration

» Roni, P, T. J. Beechie, S. Schmutz, S. Muhar. 2013. Prioritization of watersheds and restoration projects.
Pages 189-214 in Roni, P., T. J. Beechie. (Eds.) Stream and watershed restoration: a guide to restoring
riverine processes and habitats. John Wiley & Sons,.

» Beechie, T. J., G. R. Pess, P. Roni, G. Giannico. 2008. Setting river restoration priorities: a review of
approaches and a general protocol for identifying and prioritizing actions. NAJFM 28(3):891-905.

* Roni, P, T. J. Beechie, R. E. Bilby, F. E. Leonetti, M. M. Pollock, G. R. Pess. 2002. A review of stream
restoration techniques and a hierarchical strategy for prioritizing restoration in Pacific Northwest
watersheds. NAJFM 22(1):1-20.

* Developing habitat restoration strategies

» Beechie, T. J., Pess, G. R., Imaki, H., Martin, A., Alvarez, J. and Goodman, D. H. (2015), Comparison of
potential increases in juvenile salmonid rearing habitat capacity among alternative restoration scenarios,
Trinity River, California. Restoration Ecology, 23: 75-84.

* Roni, P, G. Pess, S. T. Beechie and S. Morley. 2010. Estimating changes in coho salmon and steelhead
abundance from watershed restoration: how much restoration is needed to measurably increase smolt
production? NAJFM 30:1469-1484.
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Prioritization of Restoration

Protect High Quality Habitats
|

Water Quality and Quantity
}

Habitat Connectivity

)
Restoration of Processes

|
Habitat improvement

Roni et al. 2002, 2008
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Optional -
conduct
sensitivity
analysis

Roni and Beechie 2013

Determine objectives
& scale

Y%

Select
prioritization team

Y%

Select approach

Y%

Select criteria
(if applicable)
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Collect data
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Comparing restoration alternatives for juvenile
salmonid rearing habitat capacity
Trinit River, California
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Characterize geomorphic potential using

reference channel patterns
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Re-meandering mainstem & create side-channels

Reach | Description Target sinuosity Side-channel length
type (mainstem length/valley length)

1 Meandering; moderately 1.9 2 side-channels
confined

2 Meandering; confined 1.2 1 side-channel

3 Island-braided; 1.5 3 side-channels
unconfined

4 Island-braided; variable 1.2-1.5 1 to 2 side-channels
confinement

5 Meandering; variable 1.2-1.5 1 1o 3 side channels
confinement

&) NOAAFISHERIES Beechie etal. 2015  »
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Comparing increases in juvenile salmonid rearing habitat
capacity among restoration scenarios, Trinity River, CA
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Climate Change and Restoration

Future temperature stress (2040s) Future flow stress (20403)
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Reducing climate change effects through
restoration

Restoration action Reduce Increase Decrease Increase

temperature low flow peak flow resilience

Longitudinal connectivity

Floodplain connectivity

Restore incised channel

Restore in-stream flow

Riparian rehabilitation

Sediment reduction N N N N
In-stream habitat N N N N
Nutrient enrichment N N N N
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Restoration Effectiveness
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Watershed/Population Project Scale
 Cedar River barrier removal * Instream |
- IMWs (DOE & ISEMP) ‘ giﬁ’fA ﬁfoﬂralf/‘]jlma;'ﬁ |
« Elwha Dam Removal (G. Pess) -CNANNE TOOELA
Beaver enhancement
«  Snohomish or Skagit Estuaries e Carcasses/nutrients
* Riparian

e Urban streams
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Action effectiveness monitoring of a variety restoration
action types in the Puget Sound, Oregon Coast, and
Columbia River Basin

Pacific Northwest Salmon
Habitat Project Database
Locations

Project Action Type
Acquisition and Protection
Fish Passage
Flow Augmentation
Instream Structures
Off-Channel/ Floodplain Habitat

Riparian Improvement

O @ 0O @ O O e

Sediment Reduction/Addition

Montana

K. Barnas/M. Diaz NOAA e
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Action effectiveness monitoring of a variety restoration
action types in the Puget Sound, Oregon Coast, and
Columbia River Basin

MBACI EPT Case Study*
Partial Barriers Complete Barriers Beaver Enhancement
Bank Stabilization r LWD, Boulders, & ‘ Nutrients
Complexity

Levee Setback

Wetland Restoration

ELJ/ Structures

1 Floodplain Reconnection

Roads/Sediment

Riparian Planting

Re-meandering

Agricultural Practices

Invasive Plant Removal

Riparian Fencing

Spawning Gravel
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Beaver Reintroduction to Restore Floodplain
& Riparian Habitat

10-46cm/yr
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Summary of fish response to various
restoration action types

Mean Increase in Smolts
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F 2 Roni, P,, G. R. Pess, T. J. Beechie, S. A. Morley. 2011. Estimating salmon and steelhead response
mv NOAAFISHERIES to watershed restoration: how much restoration is enough?. NAJFM 30(6):1469-1484.
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Goals, Challenges and Opportunities

* Fish response to habitat change and restoration
* Site, reach and watershed/population

* Linking changes in processes to limiting habitat and
life stage

 \Whole watershed start-to-finish examples
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Stream and
Watershed Restoration

A Guide to Restoring Riverine
Processes and Habitats

Edited by Philip Roni and Tim Beechie
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Set watershed
restoration goals

v
Assess & inventory
watershed conditions
Identify problems &
potential actions
v
Review & select appropriate
restoration techniques

Prioritize
restoration actions

%
% Design restoration
’% project & monitoring
2
‘9/)(9 Implement restoration
9@,7) & monitoring
n¢ ¥
Publish results & modify
goals & management
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