Tracking Changes in Oregon’s Sandy River

following the Marmot Dam Removal —

Lessons for Modeling and Monitoring

Chuck Podolak

Department of Geography & Environmental Engineering
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Removal — Summer & Fall 2007
Breach — 19 October 2007

B&W photos courtesy of Jon Major (USGS):
http://or.water.usgs.gov/projs_dir/m
armot/index.html






Prediction

Figure 13b. Thickness of gravel deposition following removal
of Marmot Dam (Alternative B - Run 1: Average hydrology and
grain size)
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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

Physical Models

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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Erosion

Flevation (m)

Reservoir Profiles 2 Hours Following Breach
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Courtesy of Mackenzie Keith Courtesy of Rose Wallick (OSU / USGS) &
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Transport

1.6
1.2
0.8

80

60

- 40

20

160 T T T T T T
120 |- A | — Sandy River at Marmot Dam=rating _|
‘g - —— Sandy River at Marmot Dam—estimated 1
2 80+ | —— Sandy River at Brightwood —
OB -
40 |-
B | | | | | | | | | ]
0 1 | | | | | 1 | | i}
____/__
- B —— Sandy River at Marmat Dam _ V/—” 1
- —— Sandy River at Brightwood T -
.ﬂ'—/_
— _—_ T —
L I —~ -
F— — B
oo p—F— k|
C @ Marmot Dam—cablewsy
— 1000 *  Marmot Dam—pump
-‘g’ w » * * | & Brightwood *
= qm * * oy * ’ *, * K
8 s e Koo FHH ek * ok
*
o 10 J * ee *
E * E
S S I
- D | | [ &
- / m B | Mamot Dam n
— breach ¢ Brightwood n
B ]
B u i
C Lm0 o ! ! ! ! ! L % | 0
1200 1500 1800 2100 0000 0300 0600 0900 1200 1500 1800
18 October 2007 20 Oclober 2007

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.
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Deposition

Cross Sections at Marmot Cableway

Elevation (1)

-
— Sep 50, 2007
Now 5, 2007

Now 21y,

Doc

Tam ¥, 2008
May 7, 2008
Sept 10, 2008
Jam 23, 2009

— Segit 11, 2004

Flevations Gm)

Distance(m) dlv\lnu\!rr-n -



Putting it together :

Total Sand & Gravel (Mg)

Sources

Sinks

Total Gravel (Mg)

Downstream

Boundary
20,000
-g Downstream
= Deposition
w 235,000

Sources

Sinks

Change in Average Bed Elevation {m)

= Prediction that used discharge from an average year as input
— = Prediction that used discharge from a dry year as model input
= Prediction that used discharge from a wet year as model input

2 Field measurement by Partland General Electric

Flow direction =

10 15 20 25 30 35 40 45

Distance Downstream from Marmot Dam (km)

Total Sand (Mg)
Reservoir

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.



Takeawavs
J 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
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Sandy River below Salmon River, nr Brightwood, OR (14136500)

Sandy River near Marmot, OR (14137000)
Data from U.S. Geological Survey
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Elevation (m)

&

—191

—Sep 29, 2007
— Nov 3, 2007
— Dec 11, 2007
— Jan 16, 2008
~ May 7, 2008
~ Sept 10, 2008
—Jan 21, 2009




XS

Elevation (m)
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Cross Sections at Marmot Cableway
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Standard Deviation of Height (m)
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