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Types of monitoring

1. Regulatory
2. Effectiveness
3. Research and river management

Joint Permit

US Army Corps Application Form
Of Engineers (Portiand District)
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River Restoration
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Focusing on research: The acid test

A Rates, patterns, extent

Conceptual Recovery

A Linking abiotic and biotic
recovery

A Mechanisms of recovery
I Movement of bed sediments
I Change in food web
I Habitat and refugia
I Thermal regime

Knighton 1998



Dam removal to inform river
management

—— Flume measurement
=== Numerical simulation
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Downstream Distance (m) CUI et al. (2008)



Presentation overview
Learning from dam removals




Rigorous study designs:
Primary challenges

I Identifying and defining
control
I Removal timelines

I Number and location of
samples needed

I Mixed methods

Underwood 1994




Overcoming challenges: Principles
for study nr |

. Improve sampling design through definition of
Al mpacto and explicit a
variation

. Define objective rules for assessing uncertainty
In the results

. Standardization of data formats

. Articulation of analytical models, underlying
assumptions, and study deviations



Principle 1: Defining impact

1. Conceptualization:
Potential outcomes
and driving processes

2. Baseline assessment
to focus study

A Establishes common
set of data

A Identifies unique
aspects worth studying

Pizutto 2002



Principle 1. Considering variability

Decision resulting from H, false H, true
data analysis ("Change has occurred”) | ("No change”)

Reject H, Correct decision Error {Type |}
("Change has occurred"”) (1-p: Power of the test) ()

Fail to reject Hy Error {Type ) Correct decision
("No change”) (B)

Power analysis: 1-f3

Effect size Variability Number of samples
Significance level  Model



EMAP - USEPA 2003

Principle 2: Reducing uncertainty

A Responsive to dam removal
A Easy to measure
A Low natural variability

Hl Mean Substrate dia.
0 % Canopy Density

B Residual Pool Area

B % Sand + Fines

@ Bed Stability

O Riparian Agr.

O % Undercut Bank (visual)
B % Pool Habitat (visual)
E "RBP" Habitat Score

Signal:Noise Ratio
(ratio of between-site variance/within-site variance)



Principle 2: NS
a statistical concept

A Statistics i Are observed changes outside natural
variablility of the system?

A Practicality 7 Are observed changes beyond our
ability to measure them?

A Ecologyi Are observed changes relevant to the
ecosystem?

g



Principle 4: Deviations from study
design

Bad timing

-

Humility

-

Inadequate resources
e —

Optimization: designing for efficiency




Opportunistic learning at 2 case studies:
Brownsville and Elwha dam removals




Brownsville Dam removal

As a small case study, tests

Brownsville Dam =20 _
our limits of detection.

River: Calapooia

Height: 5 0
Purpose: mill diversion, esthetics
Constructed: 19600s

Removal: 2007




Conceptualization and hypothesis

development

Conceptual model: Dam traps ~1.5 years of coarse sediment
that will be released with dam removal




Baseline Assessment

1. Sediment Release Scenario

I Volume of sediment stored =14,000cy, D50 = 59mm
I 1.5 years of sediment at normal winter flows

2. Downstream geomorphology

I Response areas and typeshannel units, Bed material, Stream power and
channel competence calculations, review of historical aerial photos)

3. Sensitivity of downstream habitat and ecology
I Characterized aquatic habitat, sampled benthic macroinvertebrates






Practical Significance: Channel change
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+ Aerial photos = Field Surveys
DS1to DS2 —Dam
Reach Average Total Aerial Error ---Reach Average Total Field Error




Ecological Significance: Grain size

ead spawning preference

m DS1 surface
mDS1
subsurface

US surface

US subsurface

DS1-Barl

Brownsville Dam Removal: Monitoring Sites







