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When, where, and how does the dam sediment go: 
dam removal field studies in Oregon

Gregory Stew art, Ph.D.
CM ER Geom orphologist/H ydrologist
N orthw est Indian Fisheries Com m ission

O lym pia, W A

Marmot DamMarmot Dam
Sandy River ORSandy River OR

Summer 2007 
~ 106 m3 of 
sand and 
gravel will be 
released in 
blow and go 
dam removal

Where will it 
end up?
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Rotating / Diffusion

Rotating / Translation

Stepped / Diffusion

Stepped / Translation
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Flumes / Numerical models

Doyle - Unconsolidated fine sediment Doyle - Consolidated fine sediment

Oregon

Where it ends up is a function of grainsize distribution, 
when and how it erodes…

Longitudinal Profile

dam

…and the geomorphic context of the dam
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River discharge 
is a wildcard

Vertical headcuts:  
stratified 
sediments with 
coarse over fine 
sediment
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M aple Gulch Dam  near M aple Gulch Dam  near MedfordMedford O RO R

Maple Gulch Dam - November 2002

Landmarks Landmarks
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Maple Gulch Dam - December 2002

LandmarksLandmarks Landmarks

Maple Gulch Dam – New Years Eve 2002

Landmarks Landmarks
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Maple Gulch Dam – May 2003

Maple Gulch
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Discharge Estimated Discharge Cumulative Erosion
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Dinner Creek
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We take dams 
out during the 
summer…

… but not much 
happens until 
the winter.
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Predicted gravel deposition

Stillw ater Sciences, 2000

Dinner Creek
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Aggradation is not uniform across the channel

Aggradation is not uniform across the channel
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Dinnner Creek X-Section #7
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Predicted sand deposition

Stillw ater Sciences, 2000

Acoustic dopper current profiler (ADP) – Depth & Velocity
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Dog Pool: Erosivity as a Function of Discharge
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Stillwater Sciences (2000) figure 29a plotted against measured V*

Findings / Predictions for Sandy River:

• Episodic reservoir erosion that does not scale 
with discharge.

• Local aggradation of coarse sediment 
(diffusive wave).

• Discharge dependent fine sediment deposition 
in lower 15-km of river.

• Non-uniform  sediment deposition is probably 
the norm.
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Thanks to:

Portland General Electric for funding 
assistance

USDA Forest Service for funding and 
assisting Dinner Creek research.

Medford BLM for assistance with Maple 
Gulch studies.

OSU students and staff who have made this 
work possible.

Questions?
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•hyporheic flow

H yporheic exchange

Drivers: Head (bedforms), Hydraulic conductivity

Morphology     Sediment size      Exchange   

Gravel

Silt/Clay

Pool-riffle

Plane-bed

Increase

Decrease

energy grade line

Rhodamine dye

Tracer Tests
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Injection

Storage

Release

Tracer Test Analyses
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Dow nstream  of dam  -tracer test results:

% Flow hyporheic

Net hyporheic tracer (ppb) 3.1

0.001%

Prior to
removal

2.7

0.0007%

Prior to
erosion

188.7

0.056%

Post
erosion

Measurable change in 
diurnal stream temperature

50 fold 
increase

Benthic
M acroinvertebrates
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Naked Man Beach at ~1000cfs
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Naked Man Beach at ~16,000cfs

Fine sediment in pools
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Naked Man Beach at ~16,000cfs

Longitudinal Profile

dam

…and the geomorphic context of the dam
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Sediment 
storage and 
exchange


