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GLACIER RUNOFF AND SEDIMENT TRANSPORT AND DEPOSITION
EKLUTNA LAKE BASIN, ALASKA

by Timothy P. Brabets

ABSTRACT

Two streams in the Eklutna Lake basin,
the East Fork Eklutna Creek and the West
Fork Eklutna Creek, provided more than 80
percent of the water to Eklutna Lake during
the period of study, 1985-88. The East Fork
Eklutna Creek drains an area of 38.2 square
miles, of which 7.6 square miles are glaciers;
the West Fork Eklutna Creek drains an area
of 25.4 square miles, of which 12.2 square
miles are glaciers.

For water years 1986, 1987, and 1988,
total runoff ranged from 43 to 53 inches in
the East Fork Eklutna basin and from 55 to
58 inches in the West Fork Eklutna basin.
More than 75 percent of the runoff from the
East Fork Eklutna basin and more than 85
percent of the runoff from the West Fork Ek-
lutna basin occurred from June to Septem-
ber. The principal components of runoff were
snowmelt (62-64 percent), rainfall (27-33 per-
cent), and icemelt (6-19 percent).

From 1985-87, total annual sediment
load transported past the East Fork and West
Fork Eklutna Creek gaging stations ranged
from 22,300 to 36,500 tons and from 46,700
to 54,600 tons, respectively. Bedload consti-
tutes between 14 and 26 percent of the total
sediment transported past the East Fork sta-
tion and between 7 and 10 percent of the total

sediment transported past the West Fork sta-
tion. Most of the suspended sediment was
composed of silt and clay; most of the bedload
consisted of coarse sand and fine gravel.

Eklutna Lake has an active storage ca-
pacity of 138,000 acre-feet at a water-surface
altitude of 860.00 feet above sea level. Sedi-
mentation in the lake is characterized by del-
ta progradation and river plume dispersion.
Coarse sediment accumulates at a rate of
about 5 acre-feet per year near the delta of the
lake and suspended sediment accumulates at
a rate of 74 acre-feet per year throughout the
lake. A distinct interflow (density current) is
present in the lake from late June through
September.

Two U.S. Geological Survey computer-
based models were used in this study: the
Precipitation-Runoff = Modeling  System
(PRMS) and a storage frequency model. Al-
though PRMS was able to predict the amount
of icemelt, it underpredicted daily runoff. The
storage frequency model indicates that at an
outflow rate of 450 cubic feet per second, the
probability of the storage capacity of Eklutna
Lake being exceeded is less than 10 percent,
and that May and June are the months when
the capacity would most likely be exceeded.



INTRODUCTION

In March 1974, Congress authorized the
Metropolitan ~ Anchorage Urban Study
(MAUS) to identify and solve the water and
related land resources problems and develop-
ment needs of the Anchorage metropolitan
area. One finding of MAUS was the lack of a
developed and dependable water supply for
the projected future population of the Munici-
pality of Anchorage (U.S. Army Corps of Engi-
neers, 1979). The MAUS further recommended
that diversion of water from Eklutna Lake (fig.
1) would be the most feasible solution to solv-
ing Anchorage's long-term water-supply prob-
lem. Thus, in 1984 construction began on a
$200 million project to bring Eklutna Lake
water to Anchorage. This project consisted of a
32-mile gravity-feed pipeline system, two
energy-recovery stations, a water-treatment
plant and clearwell, and an 8,500-foot tunnel.
The project was completed in 1988.

Communities along the Eklutna pipeline
such as Peters Creek, Chugiak, and Eagle River
will most likely use Eklutna Lake water by the
year 2000. Also, it is expected that water use in
the Anchorage area will increase, placing addi-
tional demands on the municipality's public-
water supply. Although the hydrologic data
that were available during the MAUS study
provided sufficient information to indicate
that Eklutna Lake would provide enough
water for the near future, some more specific
questions remained. For example, the rate and
volume of runoff from the glacierized and
snow-covered areas of Eklutna Lake basin
vary both seasonally and annually, which
would affect operation of a water-supply res-
ervoir. Additionally, glacier-fed streams have
high concentrations of suspended sediment
during the snowmelt and icemelt seasons,
which would require special operating proce-
dures for a water-treatment plant supplied by
the lake. Sedimentation on the lake bottom
could reduce the storage capacity of the lake.

Thus, in 1985, the U.S. Geological Survey, in
cooperation with the Municipality of Anchor-
age, began a 4-year study of the glacial runoff
and sedimentation characteristics of Eklutna
Lake.

Purpose and Scope

This report contains the results of the study
of the Eklutna Lake basin. The study had the
following objectives: (1) to determine the tim-
ing and amount of runoff from rainfall, snow-
melt, and icemelt; (2) to determine the amount
of sediment that enters Eklutna Lake and how
the sediment (both suspended and bed) moves
into, within, and out of Eklutna Lake; and (3)
to determine the storage characteristics of
Eklutna/Lake.

Methods of Study

To accomplish the study objectives, the fol-
lowing japproach was taken. Intensive field
work was done on Eklutna Glacier. This
included digging snow pits on the glacier to
determine snow density and water equivalent
at varigus locations and at different times.
Stakes were installed at different locations on
the glacier (plate 1) to allow measurement of
melt and accumulation of ice and snow. A cli-
matologlical station was installed on the glacier
(plate 1) to collect solar radiation, air tempera-
ture, precipitation, wind speed, and wind
direction data. These data were also used to
define the accumulation and melting charac-
teristics| of snow and ice on Eklutna Glacier
and surrounding glaciers and snowfields.

|

Streamflow information (U.S. Geological
Survey, 1986-89) was collected at the major
inflow streams to Eklutna Lake: East Fork
Eklutna| Creek (gaging station No. 15277600)
and West Fork Eklutna Creek (gaging station
No. 15277800) (plate 1). The data were used to
determine the quantity of water that enters
Eklutna Lake and the storage characteristics of










































































































































