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Who Is the Bonneville Power
Administration (BPA)?
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« Headquarters in Portland, OR
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hy Is BPA restoring habitat?
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Annual Research, Monitoring, and Evaluation Expenditures

Roughly S80M/year of RME
Expenditures

W Habitat

B Hatchery
W Hydro

W Harvest
M Predation

B Multipurpose

$1.99 million

$1.23 million Project level data from 2015

Large and complex program ‘ Challenges and opportunities ,
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Complexity: Scope and Scale

% - " Numerous metrics

= Collected at

J‘ _¢ different:
: " scales

" intensities
= frequencies
= durations
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= Often uncoordinated
puUrposes



NATIOMAL SYSTEM OF PUBLIC LANDS

U.5. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Yakama
Nation
Fisheries

Cayuse — Umatilla - Walla Walla
Confederated Tribes of the Umatilla Indian Reservation
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Partial list of partners
collecting similar data:

US Army Corps of e Yakama Nation
Engineers (FPOM, TMT, Fisheries

etc.) e CTUR

NOAA Fisheries e Confederated Tribes of
Northwest Fisheries Warm Springs
Science Center e Shoshone Bannock
Watershed Councils Tribes

Recovery Boards * NezPerce

CRITFC

USFWS refuge system

ODFW

WDFW

Idaho Office of Species

Conservation IDFG
Montana DNRC

DEQ

US Forest Service —
regional and national
BLM state and district
habitat staff

Colville Tribes
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Habitat Systems:
Fish Population ngof‘:conﬁ
Systems: * Weasurement & Summary Data

Sygtem of Record ¥ Location Data
* Measurement & Summary D

* location Data

Taurus &
Pis ces

' ER& Fow

Systern of Record
* Financial Deta ™ WE
Data & Budgets ™
Implementation Metrics
*Reports
"RMZEMetadata *
Focal Species™
Location *WE

Metadata & Metiics
" hdeasrement (EP LF
Fezessment CaE)

BPA DOE
Cortracting

BPA Diract Develop:

BPA Funded or Lkeed

Visualization of data, data systems and users
in Council fish and wildlife program



u Collect/Generate/Validate Field and Lab Data

® Analyze/interpret Data

® Mark/Tag Animals

® Create/Maintain/Manage Database

® PIT Tags

B Develop RM&E Methods and Designs

® Install Fish Monitoring Equipment

® Transfer/Consolidate Regionally Standardized Data
Produce lournal Article

® Disseminate Raw/Summary Data and Results

Traditionally greater emphasis on data collection, storage, and use by fish
managers, rather than synthesis, analysis, display, and “lessons learned” for BPA




Applying RME to Habitat Improvement

o The goal is to use RME to
Strategy Decisions improve the effectiveness
of habitat actions over time

Synthesis Habitat
and Improvement
Evaluation Actions

\ RME

The application of TRME is variable throughout the Columbia basin with some
watersheds serving as excellent models of adaptive management



Periodic Syntheses

Focused on a handful of programmatic management
guestions:
— What is the relative effectiveness of habitat improvement actions?

« FISH: How do fish respond to changes in habitat condition?

« HABITAT: What are the effects of habitat improvement actions on
habitat condition?

“the critical programmatic issue in the RM&E/AP review is whether the collective suite of
proposed projects is adequate to monitor and evaluate the effectiveness of our habitat actions
in ultimately improving the population characteristics of our key fish species” — ISRP 2011

Future syntheses can be at other scales and focus on other questions



e Understand common
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Case Studies of Adaptive
Management at the Watershed Scale

elements of successful
adaptive management

ldentify best
management practices

for applying RME to

restoration prioritization
& design |

Upper Columbia  Grande Ronde
Lemhi
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Theory of Change

Action

M d kes Effectiveness

. Monitoring
assumptlons
explicit ,
Informs " *:ab‘tfnt . Habitat : Fish

P ov.e < Conditions ! Conditions
Ma4a nagement Action
guestions ' i i
° I I Implementatlon Status and Trend i Status and Trend

methods Monitoring i

evaluation

Fish/Habitat
Relationships



Action Effectiveness Monitoring (AEM)

e A programmatic
approach to evaluating
the effectiveness of
different action
categories

 Don’'t need to answer the
same questions over and
over

* Looking for general
patterns by habitat and
species to inform
restoration

4l N
Extensive Post Treatment
M&E

(single year monitoring)
. J

Action Categories:
Complete barriers, Large

woody debris, Engineered
log jams, Planting &
Invasive removal

{ N
Pre- & Post-Treatment

M&E

( )

(-2, -1, +1, +2, +5 years

monitoring)
. J

(Action Categories:
Partial barriers, Bank
stabilization, Levee set-

back removal, Floodplain
reconnection,

\. J

\Remeandering & Fencing )

Looking for general patterns by action type, species, and

geography to inform restoration
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Integrated Status and Effectiveness Monitoring Program (ISEMP)
and Columbia Basin Habitat Monitoring Program (CHaMP)

Fish (ISEMP) Habitat (CHaMP)

Detrended DEM (m)
we High :102.34

S Low 1 99.28

[ ] water Extent
——— 10 cm Contours
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A 5 10 15 20 25 Meters

v/dating the rtionship between habitat restoration and
changes in juvenile salmonid density, abundance, and productivity
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Beaver Restoration Assessment Tool (BRAT)
Steelhead distribution 4479 km

Medium / high beaver potential 1273 km

E

R

Restoration: 121 Beaver Dam Analogs
installed in 2009

John Day Basin
£, Treatment 2009

@ Control/Treatment 2015
#7__ Permanent Control

Q Passive Instream Antenna

Results
. Increased natural beaver dams 550%
throughout Bridge Creek
. Relative to the control watershed, Murderers

Creek, increased juvenile Steelhead:
. Abundance 139%
. Survival 52%

. Production 175%




ISEMP/CHaMP

Preliminary Results:
Lemhi

 Improving fish passage and
instream flow conditions on Little
Springs increases habitat capacity
for Chinook salmon and steelhead

3% percentincrease in juvenile
Chinook productivity

 10% percent increase in juvenile
Steelhead productivity

 Evaluating how the tools and
approaches developed here can be
used throughout the basin

Fugt Cominee an
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Baseline Steelhead

Wetted area: 1.27 km?
Pool area: 0.37 km?
Tributary reconnection  Chinook

Wetted area: 1.55 km? (22%) 19.3 smolts/adult (3% increase)
Pool area: 0.44 km? (19%)

164 smolts/adult (10% increase)
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* Quantile Regression Forest (QRF)
— random forest model
— quantile regression

e Whatis a Random Forest model?
— machine-learning

— ultimately used to determine order and strength of relationships among many

predictor variables.

« Estimates habitat capacity based on 12 physical habitat metrics
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From Chris Beasley, Quantitative Consultants, Inc




Quantile Regression Forest - Predictors

Relative Importance

Average Annual Discharge -

Riparian Cover: Ground -

Slow Water Area -

Substrate: D84 -

Alkalinity -

Disturbance Index -

Wetted Depth SD -

Sinuosity Via Centerline -

Fish Cover: Total -

Large Wood Volume: Bankfull -

Substrate Est: Sand and Fines -

Days Above 13 deg. C -
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QRF predicts habitat capacity for a number of watersheds
across the Columbia basin (for Chinook parr)
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Grande Ronde River Upper Mainst
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Theory of Change

Makes
assumptions
explicit

Informs
management
guestions
Defines metrics,
methods

e Supports
evaluation

Habitat
Improvement
Action

Implementation

and Compliance
Monitoring

Action
Effectiveness
Monitoring

Habitat : Fish
Conditions ! Conditions

: | :
Status and Trend ! Status and Trend
Monitoring Habitat E Monitoring Fish
Limiting Factors |
Analysis !
|

Fish/Habitat
Relationships
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Evaluating the benefits of habitat

projects
A

Ecological Knowledge

Science

Time o1
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Looking forward

—

Access Application

— Data management — Integrated with habitat
— Visualization planning and design
— Project annual — Functional balance between
reporting Research and Monitoring
— Periodic syntheses — Balance between basin and
_ Standardized watershed scales
metrics to support — Strategically incorporating

HLIS emerging technologies
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