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INTRODUCTION

The Moses Lake Dilution Project represents six years of concerted
effort to improve water quality in an excessively eutrophic lake.
Moses Lake is a large, shallow lake centrally located in the State of
Washington. The lake is regulated as part of the Columbia Basin
Project which supplies water stored behind Grand Coulee Dam to over
500,000 acres of farmland. Moses Lake itself serves as a supply
route for water passing from the East Low Canal, north of Moses Lake,
to the Potholes Reservoir, to the south, providing water to the lower
part of the irrigation project. See Figure 1, Location Map.

Moses Lake has experienced extensive blue-green algae blooms
for over two decades, resulting in diminished recreational use of
the lake. The lake has been studied since the early 1960s to deter-
mine the source of the noxious blooms and to develop algae control
mechanisms. During the late 1970s a restoration program began which
diluted a portion of the lake with low-nutrient Columbia River water
during the late spring and summer. The success of the dilution
program in reducing localized algae blooms resulted in the construc-
tion of a permanent dilution facility in 1982 to further distribute
dilution water within Moses Lake. This report summarizes the dilution
project and its accomplishments.

VIEW OF MOSES
LAKE with Pelican
Horn in foreground.
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Figure 1. Moses Lake Location Map




THE LAKE AND ITS WATERSHED

Moses lake was formed years ago by drifting sand damming Crab
Creek. The lake had no surface outlet until 1904 when flood waters
scoured a channel and lowered the lake level by eight to ten feet.
A dam constructed in 1909 failed and was not rebuilt until 1929,
when the Moses Lake Irrigation District constructed an outlet works,
restoring the lake to its earlier elevation of 1,046 feet. A second
outflow works was constructed by the U.S. Bureau of Reclamation in
1963. Outlet structures control lake level between 1,041 and 1,048
feet. Lake level is currently maintained at about 1,046 feet through

the cooperative efforts of the Irrigation District and the Bureau of
Reclamation.

The lake is segmented into three major arms or horns; the main arm
extends north and is fed by Rocky Ford Creek, the southern portion
includes Parker and Pelican Horns which are separated by a peninsula
which includes much of the commercial district of the City of Moses
Lake. Parker Horn is fed by Crab Creek. A smaller embayment, called
Lewis Horn, is connected with Parker Horn, see Location Map, Figure 1.
Physical characteristics of Moses Lake and various segments of the
lake are shown in Table 1.

Table 1. Physical Characteristics of Moses Lake,

Washington@
Area 6,800 acres 2,753 hectares
Maximum depth 38 feet 11.6 meters
Mean depth 18.5 feet 5.6 meters 3
Volume 126,000 acre-feet 153.7 x 106 m
Total length 20.5 miles 32.8 km
Parker Horn
Mean depth 12.6 feet 3.8 meters
Area 758 acres 307 hectares
Volume 9,520 acre-feet 11.6 x 106 m3
Pelican Horn
Mean depth 15.6 feet 4.8 meters
Area 1,600 acres 648 hectares
Volume 25,000 acre-feet 30.5 x 100 m3

aSylvester and Oglesby, 1964, based on a lake water surface elevation
of 1946.

The dominant fish in Moses Lake is the European carp (Cyprinus
carpio). Despite its size and value as food in other parts of the
world, most local residents regard carp as a nuisance, undesirable
as a game fish, and damaging to other more desirable species. Carp



has been fished commercially from the lake. Of more interest to
anglers are the large numbers of rainbow trout, largemouth black
bass, white crappie, yellow perch, and bluegill. Fishing is open
the year round. South of Moses Lake, Potholes Reservoir and the
many small lakes in the surrounding area are well known to sport
fishermen. Walleye to eight pounds, bass to four, and trout to six
pounds, have been reported. Moses Lake is well known among sportsmen
for its bass fishing and bass tournaments are held here each year.

Moses Lake is used extensively for recreational purposes.
Boaters are served by two marinas located on the lake and by a number
of public launch facilities. Swimming is popular during the late
spring and summer at many locations about the lake. Public swimming
beaches include Cascade Valley Park on Lewis Horn, Montlake Park on
Pelican Horn, and Moses Lake State Park and Airman's Beach on the main
arm, Moses Lake also is the site of an annual water ski tournament.
Many homes and numerous business establishments have been designed to
take maximum advantage of lake views and waterfront. Many of the
private homes on the waterfront have docks, bulkheads, or other shore-
line structures constructed for swimming, fishing, and boat moorage.

SUMMER ACTIVITIES
at the Moses Lake
State Park in
Parker Horn

The total watershed encompasses approximately 2,450 square
miles (6,255 square kilometers); Crab Creek drains about 84 percent
of the watershed. Crab Creek flows vary widely; flows monitored by
the U.S. Geological Survey have normally averaged between 50 and 150
cfs during the past twenty years. Higher flows occur during periods
when dilution water is released into Crab Creek from the East Low
Canal. Rocky Ford Creek regqularly contributes 65 to 90 cfs largely
from springs within this small watershed.

The major urban center in the watershed is the City of Moses Lake
(population 10,300). The City and surrounding urban fringe account
for a population of approximately 20,000 people. The urban centers of



Ephrata-Soap Lake (population 10,400) which lie outside the watershed
contribute to the underground flow tributary to Moses Lake. Although
‘ much of the urban and all the rural population is unsewered, there are
1 sewer systems in Moses Lake, Ephrata, and Soap Lake.
|

WINTER RECREATION
on Moses Lake's
Pelican Horn

] _ The Moses Lake area has a semi-arid climate with four distinct
l /> seasons, Extreme temperatures commonly exceed 100 degrees F in
' summer and reach below zero degrees F in winter. The difference
between daily high and low temperatures varies from as little as
15 degrees F in January to as much as 40 degrees F in July. The
frost-free season is about 150 days beginning in late April. Pre-
cipitation is about 8 inches annually, most of which occurs as rain
or snow in the period November through March. Evaporation is quite
high, particularly during the warm summer months. Average annual
evaporation values are between 58 and 60 inches.
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Much of the land in the Crab Creek watershed is devoted to
agriculture. There are three basic types of agriculture: range-
_ land, irrigated cropping, and dryland agriculture. Irrigated crop-
! ping (sprinkler and flood application) predominates in the lower
| watershed, while dryland wheat farming and cattle range are the
major agricultural activities in northern Grant County and Lincoln
County. Dry crop and rangeland contribute solids and nutrients to
the system during runoff, which occurs primarily in the late winter
and early spring following snowmelt.

Coarse shallow soils predominant in the Crab Creek and Rocky
-] Ford Creek watersheds, particularly in southern Grant County, allow
significant percolation of precipitation. Studies conducted for the
Moses Lake Irrigation and Rehabilitation District in 1982-83 have
shown that local groundwater flow and quality is affected by water
percolating from agricultural lands.































