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Currently 10% of the road is flooded during a 5 year event.

In 50 years, it is projected that 32% of the road will be flooded during a 5 year event.
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*Active channel confined to part of valley bottom, and surrounded by old-growth forest;

*Despite the floodplain disequilibrium (shown later) , avulsions are relatively minor (though very
damaging to road), because of the forest.

*Next week’s seminar, by Tim Abbe, discusses this in detail.
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Entrance Station Cross Section
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Note: lateral gradient exceeds down-river gradient (>2X), driving energy to left bank.
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Typical stream bank erosion averages

ft

Totals:
1989-2009: 3.3 ft./yr.
2006-2009: 26.4 ft/yr

Interval

1989-1996

1996 (2006)-2008

2008-2009
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Water and Sediment Loading into Puget Sound

*Very limited sediment data
*Puyallup system is heavily
loaded with sediment
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Aggradation
outside the Park:

*Some areas aggrading,
others not.

*River aggradation (outside
the park) in excess of 7 feet
has occurred since 1984.

«Jon Czuba (USGS)
discusses this further in the
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From Magirl, USGS, in prep.
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In fact, this became a news story, regarding flooding...
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Regional Issue

Volcanos and other glaciated peaks

e
Wi

LA LS
9

1 ¢

g }

Mt. Hood, OR, Nov. 7, 2007
(reinforced concrete sediment trap)
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Washington State Highways in 100-year Floodplains

/" \/ Highway Within A Flocdplain
/\/ Highway
- 100-year Floodplain

Of some 7000 miles of highway within Washington State, 500 miles
(>7%0) lie within jurisdictional 100-year floodplains.
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Glaciers at extreme elevations
Rersist in highly| variable state

s ]
W

v

Ny
|
m n Adjustmentto ——

o Current time: \egetation VW lower Q_s t_han
Pre-existing: Increase in stabilizes ? -existing

Relatively T pagnitude and deglaciated
stat_)le climate | variability of Qs terrain AV




National Park Service
U.S. Department of the Interior

Pacific West Region - Mount Rainier National Park -

“I can see glaciers from my house.”
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Glacier Variation and Retreat
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L_ower Nisqually Glacier - ~ 0-3cm / day

go untilwe reach the historie minimurn, BUT! the 1951 linge was the
extent of the “active’ice face", there was."stagnant ice® quite,a ways Stake 4a
helow where there is ice now. Loek for the dashed 1981 line. ®23cm per day.

The red 2002 line was taken from Ikohes-imagery. It wasvery likely that
rmuch of:this lower dlacier was still active. One can observe splaying
crevasses at the,terminus in the imagery.

The blue QDUQ ling was taken by Trimble GeoxXT GPS and the data

2009 and 1951 active ice

GRS and post-processed using the Packwood CORS in July and
September over an 86-tay period.  The ‘amount that each stake moved
is noted on the map: :
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Stake 5 B 1 Gladier
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2009 stagnant

1951 stagnant




U pepanbeelidiigesdn Surface Altitude, Nisqually Glacier, 1931-2009:
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National Park Service Year Updated in May 2009 by Justin Ohlschlager
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/

Nisqually Glacier Now < 1950°s Historic Minimum

Currently Receding
App. 100 feet / year
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The fear is lower Nisqually is going stagnant.....

‘.
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Stagnant ice breeds jokulhaups (glacier outburst floods)

Below, j('jkulhau'p, at Rainier.
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Perhaps, it may be best to pick up the whole show and move it....

Thank you! Questions?
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