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Overview
• Background

• Prediction

• Measurements
– Who & What

• Results

• Lessons Learned



Overview map

You are here



B&W photos courtesy of Jon Major (USGS): 

http://or.water.usgs.gov/projs_dir/m
armot/index.html

Removal – Summer & Fall 2007
Breach – 19 October 2007





Stillwater Sciences (2000), Numerical Modeling of Sediment Transport in the Sandy 
River, OR Following Removal of the Marmot Dam, Technical Report, prepared for 
Portland General Electric, Berkley, CA

Numerical Models

Physical Models

Prediction

Courtesy of Gordon Grant (OSU / USFS)



Measurements
Who

• Johns Hopkins University / 

National Center for Earth 

Surface Dynamics

• Oregon State University

• Portland State University

• USGS / USFS /BOR

• Graham Matthews & Assoc

• PGE

– Dave Evans & Assoc

– Watershed Sciences

What

• LIDAR

• Aerial Photography

• Topo Surveys

– Local

– Long Profiles

• Grain Size Measurements

– Pebble Counts

– Bulk Samples

• Repeat Photography

• Bedload Samples

• Suspended Load Samples

• Water Discharge
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Coffer Dam 

location

10/19/2007

Marmot 

Dam 10/20/2007

11/3/2007

1/16/2008
Approximate location 

during survey

No signs of 

bed lowering 

12/4/2007
Approximate location

12/11/2007
Approximate location 

during survey

2/14/2008
Approximate GPS 

location

Courtesy of Mackenzie Keith 
(PSU / USGS)

Courtesy of Rose Wallick (OSU / USGS) & 
Gordon Grant (OSU / USFS)

Erosion



Major, J.J., O’Connor, J.E., Grant. G.E., Spicer, K.R., Bragg, 
H.M., Rhode, A., Tanner, D.Q., Anderson, C.W., Wallick, 
J.R., 2008, Initial fluvial response to the removal of 
Oregon’s Marmot Dam: EOS, Transactions American 
Geophysical Union, v. 89, no. 27, p. 241 – 242. 

Transport



Deposition



Putting it together

Downs, P.W., Cui, Y., Wooster, J.K.., 
Dusterhoff, S.R., Booth, D.B., Dietrich, 
W.E., Sklar, L.S., 2009, Managing 
Reservoir Sediment Release in Dam 
Removal Projects: An Approach Informed 
by Physical and Numerical Modelling of 
Non-cohesive Sediment. Intl. J. River 
Basin Management, v. 7, no. 3, p. 1 – 20. 



Takeaways
Modeling (1-D)

• Big patterns show up – what do you need to predict?
• Hydrology matters

Monitoring
• Leaderless collaborative effort can work – divided 

work in time & scope
• Expensive – helped to have interest (advertising)
• Cooperative utility helps greatly

River Response
• ‘Scaling’ of release is difficult (1-20 yrs worth of 

sediment)
• Limited in space (~2 km) and time (1-year)
• Several factors made the removal ‘easy’ – riparian land 

ownership, clean sediment, fish habitat, etc…
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Questions / For More…
www.jhu.edu/marmot

or.water.usgs.gov/projs_dir/marmot

charles.podolak@jhu.edu



Hydrology

Nov 2006 
Storm

Breach

WY07 WY08 WY09

1.5 year 
recurrence 
discharge



Long Pro



XS



Planform



Jul 5, 2007 587 cfs 



Jan 26, 2008 850 cfs 



July 9, 2008 1270 cfs



Nov 14, 2008 2800 cfs



Nov 17, 2008 1150 cfs



Jan 10, 2009 3410 cfs



May 21, 2009 2350 cfs



July 8, 2009 770 cfs



Change in el dist with d/s distance

Height distribution of downstream bars
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Dam Bar, 80 m downstream

Slaughter Hole (Rt), 650 m downstream

Slaughter Hole (Lt), 690 m downstream

Beaver S laughter, 920 m downstream

Gordon's Bar, 1520 m downstream

Boulder Garden, 1720 m downstream

Log Jam, 1950 m downstream Year

2007

2008


