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Use the meeting chat if you need assistance. 
Chats can be seen by all participants.

Please mute yourself when not speaking.
Use *6 to mute phone audio.
Use the microphone icon on the control bar to mute computer audio.

If you are having 
problems with 
audio/video, check your 
device settings.

Virtual participants:
 Please turn on web cameras on to facilitate discussion

In-person participants:
 Please sign in on sheet
 Please grab a name tag



Welcome ς Day 1

ÅCo-ChairWelcome

ÅLogistics

ÅOverview of the day

ÅLunch

ÅPost meeting survey (QR code at end)



Keynote Speaker
Jeff Duda
USGS
Collaboration and Dam Removal



Jeff Duda
U.S. Geological Survey, Western Fisheries Research Center, Seattle

Klamath Basin Fisheries Collaborative
Klamath Falls
7 June 2024

Conceptualizing the ecosystem response to dam removal ς experiences from the Elwha
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ÅThe Big Picture ς 
context and themes 
of dam removal

ÅConceptual models of 
ecological response to 
dam removal

ÅExamples from the 
Elwha

ÅWhy collaboration 
matters

Outline
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1994 2009

ÅSafety
ÅSedimentation
ÅObsolete
ÅRestoration

Why dam removal?

U.S. Fish and Wildlife Service (Public Domain)
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Norton Mill Dam, Colchester, CT 

Elwha River
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Factors driving dam removal will continue
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Consequences can be severe   

July 

2020

ά¢ƻ ǇǊŜǇŀǊŜ ŦƻǊ ŦǳǘǳǊŜ ŘŜŎƛǎƛƻƴǎΣ ǎŎƛŜƴǘƛǎǘǎ 
should document, share, and analyze the 
collected data and lessons from both past 
ŀƴŘ ƻƴƎƻƛƴƎ ŘŀƳ ǊŜƳƻǾŀƭ ƳƛǎǎƛƻƴǎΦέ
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Working Group
Dam removal: synthesis of ecological and physical responses

USGS John Wesley Powell Center for 
Analysis and Synthesis
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https://data.usgs.gov/drip-dashboard



Working Group
Dam removal: synthesis of ecological and physical responses

USGS John Wesley Powell Center for 
Analysis and Synthesis
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Challenge#1 in understanding and predicting recovery trajectories 
is that ecological responses vary spatially and temporally 

Foley et al. 2019 Water Resources Research

Challenge#2: The local and regional context of 
each dam and watershed is distinct, and 
therefore, the responses to removal are unique. 

Foley et al. 2017 PLoS ONE

A heuristic model among a vast amount of variability
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These conceptual models:

ÅUse a systems approach to define 
the processes affecting ecological 
responses to dam removal

ÅClarify how ecological transitions in 
3 main spatial domains are affected 
by dam removal

ÅIllustrate that responses are 
complex but predictable

Predicting dam removal outcomes
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Spatial domain

Dominant processes
driving change Examples

Upstream
Longitudinal
connectivity

Å Fish passage
Å Nutrient subsidies
Å Cross-boundary interactions

Former
reservoir

Lentic to lotic
Å Species turnover/community structure
Å Channel and floodplain evolution
Å Upland and riparian revegetation

Downstream Physical fluxes

Å Sediment transport/deposition
Å Increase turbidity
Å Natural flow, sediment, temperature 

regime

Bellmore et al. 2019. BioScience

Drivers of ecosystem response
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Causal loop conceptual models

Bellmore et al. 2019. BioScience 11



Conceptual models are adaptable 
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Elwha Dam

Dam photographs courtesy John Gussman

Å 64 m concrete arch
Å Completed in 1927

Glines Canyon Dam

Å Removed in 2014
Å ~36 mo.

Å 32 m concrete gravity 
Å Completed in 1912

Å Removed in 2012
Å ~8 mo.

Elwha Dam

Elwha basics
>90% Habitat lost
~98% decline of salmon populations
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Planning and executing dam removal on the Elwha River

ÅPurchase of dams: $29 million US

ÅCost of removal: $27 million US

ÅDam removal mitigation: $269 million US
ÅIndustrial water treatment

ÅDrinking water treatment

ÅRaise flood control levees

ÅCompensate floodplain property owners

ÅTransition Tribal reservation from septic to city sewer

ÅRebuild Tribal fish hatchery

ÅRevegetation of reservoir surfaces
Å Scientific monitoring (primarily flow and sediment)

J Duda_USGS 14



K Denton & Associates
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2022 
Elwha 
ScienceScape 
Symposium

9ƭǿƘŀΩǎ {ŜŎǊŜǘ {ŀǳŎŜΥ aŀƛƴǘŀƛƴƛƴƎ ŀƴŘ .ǳƛƭŘƛƴƎ tŀǊǘƴŜǊǎƘƛǇǎ
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Collaboration bar

Elwha Fisheries Technical Committee

Å Group of state, tribal, 
federal scientists focused 
on Elwha fisheries and 
dam removal; has been 
meeting for ~25 years.

Å Created info for BiOPs, 
Elwha recovery plan 
(2008), and Elwha 
Monitoring and Adaptive 
Management Plan (2014).

Å Diversity of goals, values, 
backgrounds, and agency 
mandates

From Peters et al. 2024. Frontiers in Ecology and Evolution. 17



Distribution, Abundance, & Diversity

Sonar

Radiotelemetry

Riverscape 
Snorkel Surveys 

Juvenile 
Monitoring

Ear Bones Drift Tangle Net

Seining

Genetic analysis Pack Mules

Environmental 
DNA

Redd Surveys

Field methods to assess distribution, abundance, and diversity

18


