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MEMORANDUM
TO: Council Members
FROM: Mark Fritsch

SUBJECT: Final report for Project #2016-001-00", BPA Project Action
Effectiveness Monitoring (AEM) Programmatic

BACKGROUND:

Presenter: Dave Kaplowe, Idaho and Montana Implementation Manager for
Bonneville Power Administration; and
Dr. Phil Roni - Principal Scientist with Cramer Fish Sciences and an
Affiliate Professor at the University of Washington School of Aquatic and
Fishery Sciences.

Summary: Dave and Phil will provide an overview of the purpose and results of the
recently completed Action Effectiveness Monitoring (AEM) project (2014 to
2023) that was designed to evaluate and provide both short-term and
long-term results for previously completed and newer habitat restoration
and improvement projects in the Columbia River Basin.

Relevance: This project has provided information and understanding in the
development of the Fish and Wildlife Program’s effort to refine and
establish the Columbia Basin Tributary Habitat RM&E Strategy. The AEM
project’s design programmatically evaluated reach-scale effectiveness of

" In October 2015, two AEM projects (i.e., Project #2011-008-00 and Project #2012-011-00) were
consolidated into Project #2016-001-00.
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Workplan:

Background:

More Info:

salmon and steelhead habitat improvement and restoration actions in the
interior Columbia River Basin to assist in ensuring effective restoration
techniques are being used in the F&W Program.

2024 Fish and Wildlife Division Work Plan; Program planning and
coordination; Program implementation

The Action Effectiveness Monitoring Program (AEM) was developed in
2013 and implemented in 2014 to assist in addressing the need for an
approach for project-level effectiveness monitoring in the Fish and Wildlife
Program. The goals of the AEM approach were to: (a) quantify localized
improvements in habitat and juvenile salmonid abundance resulting from
restoration, and (b) help guide future restoration and improvement efforts
to ensure the Fish and Wildlife Program is implementing effective habitat
restoration techniques. Specifically, AEM is designed to evaluate project
actions across the interior Columbia River Basin to: a) determine the effect
of different actions on fish and habitat, b) why some projects within an
action type are more effective than others, and c) whether there are
differences in project effectiveness among regions.

The AEM project evaluated five major project types including: fish
passage barriers, large wood placement, riparian planting and invasive
vegetation removal, floodplain enhancement, and partial fish passage
barriers. The AEM project has provided detailed results on the success of
these habitat improvement actions and adaptive management
recommendations for future habitat improvement projects in the Basin.

e Columbia Basin Tributary Habitat RM&E Strateqgy
e Action Effectiveness Monitoring, 2022 Annual and Final Report



https://nwcouncil.box.com/s/xt1ojuptv1mjydli5p6zhzcqtehu90kn
https://nwcouncil.box.com/s/2yh61cbnoq0psv1vmpgburxe98tl9het







































































































Results — Floodplain MBACI
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Summary — Floodplain MBACI

* Positive increases some key floodplain g 3 2020 (Year 5)
metrics |

e Side channels and wood result of
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* CHaMP protocol and program issues



Recommendations — MBACI Floodplain

* Adaptive Management — See EPT Floodplain

* Monitoring Recommendations

* CHaMP protocol not suitable for floodplain monitoring
 MBACI design and CHaMP implementation issues

* Use newer remote sensing-based methods that map entire floodplain
* Consider EPT design

* Two review papers to help adaptively manage AEM Floodplain monitoring

* Roni, P, J. E. Hall, S. M. Drenner, and D. Arterburn. 2019. Monitoring the effectiveness of
floodplain habitat restoration: A review of methods and recommendations for future
monitoring. Wiley Interdisciplinary Reviews: Water 6(4):e1355.

* Roni, P., U. Aberg, and C. Weber. 2018. A review of approaches for monitoring the effectiveness
of regional river habitat restoration programs. North American Journal of Fisheries
Management 38: 1170-1186.



Floodplain Projects — EPT Design
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Floodplain Project Evaluation with EPT Design

* Reviewed methods for
monitoring floodplain projects
(Roni et al. 2019)

* Reviewed designs for
monitoring restoration projects
(Roni et al. 2018)

* Compared and tested protocols
in 2019 (4 sites)
* Drone LiDAR vs SfM

* Morphological Quality Index and
other metrics

* Bathymetry/topography w/ RTK
* Time and efficiency

SfM — structure from motion, RTK — real time kinematic
' 0 20 40 60 8|0 1?0m




Questions — EPT Floodplain

* What is the effect of floodplain restoration on:
* juvenile salmon and steelhead abundance?
 physical habitat and large wood?

* channel and floodplain morphology,
complexity, and connectivity metrics?

* Are there differences in restoration
effectiveness among ESUs?




Floodplain Project Evaluation with EPT Design

* Methods, drone-based LiDAR coupled
with RTK topo-bathymetry, revised
metrics at low and high flow that focus
on floodplain, snorkel surveys

* |dentified 20 sites with suitable paired
treatment and controls (sampled 17)

* Floodplain projects completed at least 3
years ago




Mean response

EPT Floodplain Results - Instream Habitat Metrics
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Mean response

EPT Floodplain Results - Floodplain Metrics
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Mean response
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EPT Floodplain - Summary of Results

* Significant positive response to for
steelhead and coho

* Chinook not significant but response
positively correlated with slow
water habitat and habitat
complexity

 Combination of field and LiDAR data
efficient method for monitoring
floodplain projects

Roni, P., et al. In review. Evaluation of floodplain restoration effectiveness in the interior Columbia River basin using a combination of remote
sensing and field data. Canadian Journal of Fisheries and Aquatic Sciences.



Recommendations — Floodplain Projects

Adaptive Management
e Consider the project setting and factors limiting floodplain connectivity
e Document fish use and other potential factors limiting success (e.g., temp, WQ)
e Restore floodplain process rather than create static channels or habitat features

e Ensure improves side channel connectivity and instream conditions (e.g., pools
and habitat complexity).

Monitoring
* EPT design more tractable than MBACI
* Consider using simple BA design to evaluate large floodplain projects (e.g., Entiat)
 Remote sensing with field data best approach for floodplain and other projects



Overall AEM Summary

Gt & Ak

©
O . V2
0]
S r\%% 5 \?;I walg, ?

I?_:.'Glgll Type T):D:e -('.

g { “glb

S FRAC] o~

AEM C ¥ ('C

[ ] I—ct:':'ﬁ:w e "JCEJ F‘%\J“"l ._--‘J

o il bame- 5" .

O Large el i @ (—‘

1 Partial bente i % ?
e} John Da, o

LI Fipanan TN M

ESU e

[ rdde @ a2 by

[T Snake Swr 250 F .5\{_.%-\—3 i

[0 Upper Calrbia E51 3_}\3 4

% Increase
a 00
o O
1 1

I
o
Il

N
o
1

jih

Pool Salmon Trout Lamprey
habitat

l""ﬂ
Y .4l
Vel



AEM Program 2014 to 2023 Successes

 Successfully evaluated
most common project

types
e Evaluated more than
125 projects

* Adaptively managed
program over 10 years

 Worked with dozens of
BPA partners

* Provided adaptive
management
recommendations

* Published 10 papers
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AEM Summary of Results by Project Type

* Full barriers — strong positive fish response

* Partial barriers — limited success ACTION EFFECTIVENESS MONTTORING

2022 Annual and Final Report

* Large woody debris — strong positive fish
response

* Riparian planting/Invasive removal — positive
response for some metrics, many site-specific
factors influence success

* Floodplain projects — positive response to

Report was completed under BPA contract 278579

many instream and habitat metrics. Positive

Prepared by:
Phil Roni, Jake Kvistad, Shelby Burgess, and Kai Ross

response to juvenile steelhead and coho e

1125 12% Avenue NW, Suite B-1
Issaquah, WA 98027

* Little differences among ESUs in success

“This report was fiunded by the Bonneville Power Administration (BPA), U.S. Department of Energy, as part of
BPA's program to protect, mitigate, and enhance fish and wildlife affected by the development and operation of
hydroelectric facilities on the Columbia Fiver and its tributaries. The views in this report are the author’s and do not
necessarily represent the views of BPA™



AEM Adaptive Management Recommendations

* Large Wood
 Amount of “in-channel wood” closer to historical targets
* Functional LW (i.e., creating pools)
* LW in thalweg or spanning channel not on margins!!!

* Barriers
* Prioritize for target species
* Documentation of Chinook and steelhead use
 Partial barriers require longer term monitoring

* Riparian
* Prioritization — less opportunistic
* Design for site conditions




AEM Adaptive Management Recommendations

* Floodplain
* Determine factors limiting floodplain connectivity

* Use techniques that restore processes rather than
create static channels or habitat features

* Ensure restoration improves floodplain, side channel
connectivity and instream habitat

e Overall Tributary Habitat Program
* Better project documentation needed in CBFISH

* Consistent design criteria and objectives for future
EM

* Worked with BPA THP to refine future designs

e Consider additional monitoring of large

floodplain projects
* using BA design and remote sensing
 see Entiat Pilot, GRMW, and SRFB pilot examples




Recommendations for Future Effectiveness Monitoring

FISH SCIENCES

The use of an EPT or BA experimental design
ACTION EFFECTIVENESS MONITORING
2022 Annual and Final Report

R T

Diligent selection of treatment and controls

Limiting data collection to one or a few organizations
Development monitoring protocols specific to program

Broader use of remote sensing

Project Number 2016-001-00
Report covers work performed under BPA contract #71969, 74809, 78579

Revisiting AEM sites to determine longer term effectiveness

t covers work performed from March 1, 2022 — September 30, 2023

Prepared by:
Phil Roni, Jake Kvistad, Shelby Burgess, and Kai Ross
Cramer Fish Sciences
Watershed Sciences Lab
1125 128 Avenue NW, Suite B-1

Combined implementation and effectiveness monitoring . A 5807

Report created: August 23, 2023

“This report was finded by the Bonneville Power A ion (BPA), ULS. Departr of Energy, as part of
BPA's program to protect, mitigate, and enhance fish and wildlife affected by the development and operation of

RM&E Strategy - focus on floodplain restoration g s e s o



Publications from AEM

(Not including 9 annual reports)

Roni, P., and 8 coauthors. In review. Evaluation of floodplain restoration effectiveness in the interior Columbia River basin
using a combination of remote sensing and field data. Canadian Journal of Fisheries and Aquatic Sciences.

Burgess, S., C. Clark, K. Ross, M. Krall, and P. Roni. 2023. Evaluation of riparian enhancement actions in the Columbia River
Basin. Journal of the American Water Resources Association 189. doi.org/10.1016/j.ecoleng.2023.106897

Clark, C., M. Krall, M., P. Roni, and K. Ceder, 2021. Reach-scale stream temperature response to large wood placement.
Restoration Ecology, 29(7), p.e13433.

Clark, C., P. Roni, J. Keeton, and G. Pess. 2020. Evaluation of the removal of impassible barriers on anadromous salmon and
steelhead in the Columbia River Basin. Fisheries Management and Ecology 27:102-110.

Roni, P, J. E. Hall, S. M. Drenner, and D. Arterburn. 2019. Monitoring the effectiveness of floodplain habitat restoration: A

Clark, C., P. Roni, and S. Burgess. 2019. Response of juvenile salmonids to large wood placement in Columbia River
tributaries. Hydrobiologia 842(1):173-190.

Roni, P., U. Aberg, and C. Weber. 2018. A review of approaches for monitoring the effectiveness of regional river habitat

restoration programs. North American Journal of Fisheries Management 38: 1170-1186.

Roni, P, P. J. Anders, T. J. Beechie, and D. J. Kaplowe. 2018. Review of tools for identifying, planning, and implementing
habitat restoration for Pacific salmon and steelhead. North American Journal of Fisheries Management 38(2):355-376.

Roni, P., Beechie, T,, Pess, G. and K. Hanson. 2015. Wood placement in river restoration: Fact, fiction and future direction.
Canadian Journal of Fisheries and Aquatic Sciences 72(3): 466-478.



Final Report

Roni, P., J. Kvistad, S. Burgess, and K. Ross. 2023.
Action Effectiveness Monitoring 2022 Annual and
Final Report. Project No. 2016-001-00. Report to
Bonneville Power Administration, Portland,
Oregon.

Additional papers to consider if funding available:

* Overall summary and lessons from AEM program
* Proper selection of treatments and controls

FISH SCIENCES

ACTION EFFECTIVENESS MONITORING

2022 Annual and Final Report

Project Number 2016-001-00
Report covers work performed under BPA contract #71969, 74809, 78579
Report was completed under BPA contract #78579

Report covers work performed from March I, 2022 — September 30, 2023

Prepared by:
Phil Roni, Jake Kvistad, Shelby Burgess, and Kai Ross
Cramer Fish Sciences
‘Watershed Sciences Lab
1125 12 Avenue NW. Suite B-1
Issagquah, WA 98027

Report created: August 23, 2023

“This report was fimded by the Bonneville Power Administration (BPA), U.S. Department of Energy
‘s program to protect, mitigate, andenhanceﬁshmd“ﬂdhi affected by the development ando'p on of
a.nd do net

= on the Columbia River and its tribut a.nes Th e Views In th.l 5 report are the author's
necessarily represent the views of BPA”
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AEM Data and Info

https://aemonitoring.org/
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Results - Large Wood & Water temp

Raw Temperature Data
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e s Meters

* 9 sites — no sig. diff. in temp when detrended for time of sampling

Clark, C., M. Krall, M., P. Roni, and K. Ceder, 2021. Reach-scale stream Tamperaturs (deg. C)

temperature response to large wood placement. Restoration Ecology, 29(7), I 145- 150 [ 13.5- 140 [ ] 125 13.0 [ 11.5- 125
p.e13433 B 140-145 [ ] 13.0-135 [0 12.0-125 [l 11.0-115




type Year HUC-10 Basin detail .
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