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Hebgen Lake Earthquake

" August 17, 19359
7.3 Magnitude

Hebgen Lake
tipped - 15-20 foot
waves and one
shore now higher
than other

cubic feet per secon
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Quake Lake
Splllway




Madison Slide and Earthquake Lake




Madison River Below Quake Lake

" Erosion and
property damage
1970, 1971, 1986
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" 1972 USACE
study
recommended
Hebgen Lake
managed for
3,500 cfs flow
threshold




Question: Can 3, 500 cfs threshold be
Increased? ' Kol iy

Difficult to
maintain 3,500
cfs threshold
because of 2
large tributaries

Higher Flows
could benefit
blue ribbon trout
HELEY
downstream

zUSGS




I / Eu‘

{5 Determlne amo\%mt df Iateral and vertlcal chan I
movement since 1972

2 rovide hydraulic analyses so that FWP can determlne
f 3, 50@ cfs threshold can be Increased ~
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1 HISTORICAL CHANNEL MOVEMENT

Aerial
Photography:
Upper Study
Reach







Photo
comparisons:
Section 1100




Madison River Approximate Thalweg Profiles
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2006 thalweg O 1971Thalweg

Possible —+—2006 Thalweg
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Approximate extents of Madison Landslide
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Why is thalweg
approximate?




. Aerial
Photography:
-, Lower Study







Aerial Photography: Lower StugyReac




3,500 ft¥/s
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1980
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Peak flows




CHANNEL MOVEMENT, IN FEET
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HYDRAULIC ANALYSIS

Little River Research and Design (LRRD), Missouri Department
USGS of Conservation, The US Environmental Protection Agency
Region VII, Missouri Department of Natural Resources.
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HYDRAULIC ANALYSIS

Distribution of str;?\?;kr)Z(je—lgva\:teeri;Ikp;a[t;cl:(ls size for Madison C h an n el M at er I al S
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Streambed-Material Size, in millimeters

—&— Top of reach near spillw ay between XS 1 & 2




Flow Forces
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- Boundary shear stress
calculated at points across
- channel—

Ranges of critical shear stresses |

Mean boundary shear stress
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ELEVATION ABOVE NAVD, IN FEET

SHEAR STRESS, IN POUNDS PER SQUARE FOOT

420 440 460
DISTANCE ACROSS CHANNEL, IN FEET

Boundary shear stresses (3,500 ft3/s)
= USGS and critical shear stresses




Average boundary shear stress and
critical shear stresses along the channel

30

A Mean boundary shear stress: 1,040
ft3/sec, 2006 survey discharge

Mean boundary shear stress: 3,500
ft3/sec

- = = Mean boundary shear stress: 6,000
ft3/sec
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Approximate extents of Madison Slide
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Additional factor: steep
channel side slopes




Preliminary
Conclusions

" FROM CHANNEL SURVEY

" Channel degraded up to 10
feet since 1972

" FROM AERIAL
PHOTOGRAPHY

" Channel increased sinuosity
(and decreased slope) since
1972

Magnitude of channel
movement decreased from
1986-2006

Channel moved as recently
as 2005
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# ® Shear stresses generated by the® ’
3,500 ft¥/sec threshold flow fall within
ranges of‘critical shears stresses
necessaryto mo ie'D50 and larger
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" Coudinot sample channel mateylal thmgg
,,p middle of channel; Iarger m*a“t'erldls ‘probaE"I '
=== are present

" Calculated crltlcal shear stresses from general
o relatlonshlps not site-specific to shape and
™ . size dlstrlbutlon offthe Madison channel
¥ materials & a¥




Madison Slide Info — USGS Photographic Library
http //libraryphoto.cr.usgs. gov/mdex html

1 USGS Home
‘ - ) Contact USGS
'

science for a changing world e -~ . o Search USGS

Home | About the USGS Photo Library | Resolutions and Downloading | Contact Us |

U.S. Geological Survey Photographic Library

§’§L‘i?ha (" Welcome to the U.S. Geological

Method: Survey Photographic Library

Key Word
Search

This site is designed to provide free viewing and downloading of
Earthquakes the entire USGS photographic collection.

Mines, Mills,

Quarries "Select a Search Method" menu accesses the photographs.

The "Key Word Search" feature allows the user the freedom to
search for any desired subject. Choosing from the list of

Mount St. subjects on this menu allows searching within specific

Helens categories.

National Parks Images are available to view and download at no charge.

Terms of Use, Copyright, and Publishing Information.

Photographers

Pioneer Digital resolution options of each image include:
Photographers

. 100 dots per inch (dpi) thumbnail-resclution GIF file Mount Rainier National Park, Washington. The
Portral_t 700 dpi medium-resclution JPG file Nisqually valley below Nisqually Glacier, as seen
Collection 1400 dpi high-resolution JPG file from station 3. Aggradation on the flood plain, .
—_— 1600+ dpi full-resolution JPG file caused by the outburst flood of October 25, 1955, is

evidenced by altered topography and dead trees. A
new bridge was constructed high above the flood-
For more information, visit Resolutions and Downloading at affected channels. August 31, 1965. Figure 38, U.S.
the top of this page. Geological Survey Professional Paper 631.

\'3 Local intranet * 100% ~




Madison Slide Info

The Hebgen Lake, Montana
Earthquake of August 17, 1959
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Cooperating Agencies:

Geological Survey, U.S. Department of the Interior :

National Park Service, U.S. Department of the Interior |

Coast and Geodetic Survey, U.S. Department of
Commerce

Forest Service, U.S. Department of Agriculture
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