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MOSES LAKE CLEAN LAKE PROJECT

1985 ANNUAL REPORT

The Moses Lake Clean Lake Project is working to improve the
water quality of Moses Lake through control of local pollution
sources. This pollution source control effort encompasses the
developing urban area around Moses Lake as well as extensive
blocks of irrigated crop land, feed lots, dairies and rangeland
which drains to the lake. Because of the diverse nature of the
pollution sources, a variety of controls have been identified.
The project is now in the implementation phase and many of the
needed source controls are being installed. This report
describes the project and the progress made during 1985.

BACKGROUND

The Moses Lake Clean Lake Project was initiated in 1982 as
part of an effort by a number of public agencies to improve Moses
Lake water quality. Moses Lake has experienced extensive algae
growth for over two decades, resulting in diminished recreational
use of the lake. Nuisance levels of blue—green algae form
unsightly floating mats in the summer recreation season. Aquatic
weed growth is also a problem in some shoreline areas. Nitrogen
and phosphorus are the major nutrients causing over-fertilization
of Moses Lake. The major emphasis of the Clean Lake Project is
to reduce the amount of these nutrients entering Moses Lake
through source controls.

The lake has been studied since the early 1960's to
determine the causes of the algae blooms and to develop algae
control mechanisms. Since the late 1970's, low nutrient water
has been added to dilute a portion of the lake. Although this
has resulted in a localized reduction of algae blooms, the dilu—
tion water is not always available. The Clean Lake Project is
intended to provide for long term watershed nutrient controls to
prevent further enrichment of Moses Lake.

PROJECT AREA

The project area is shown in Figure 1. This area includes
Moses Lake and the tributary watershed downstream of Brook Lake
near Stratford. Moses Lake itself 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 serves as a supply route for water passing
from the East Low Canal, north of Mdses Lake, south to the
Potholes Reservoir, providing water to the lower part of the
irrigation project.
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Moses Lake is used extensively for recreational purposes,
primarily fishing, boating and swimming. Residential and
commercial development around the lake is oriented to lake views
and recreational opportunities.

The City of Moses Lake is the major urban center in the
watershed. The city and surrounding urban fringe account for a
population of approximately 20,000. The urban centers of
Ephrata-Soap Lake (population 10,400) lie west of the watershed
but contribute to the underground flow to Moses Lake. There are
sewer systems in Moses Lake, Ephrata and Soap Lake, although much
of the urban fringe and all of the rural population is unsewered.
However, groundwater testing indicates waste disposal practices
in the Ephrata—Soap Lake area do not contribute significant
amounts of nutrients to Moses Lake.

The major tributaries are Rocky Ford Creek and Crab Creek.
Rocky Ford is spring fed and enters the main arm of Moses Lake
from the north. Crab Creek drains over 80 percent of the water-
shed and flows into Parker Born at the southeastern portion of
the lake. Although the total watershed for Moses Lake
encompasses approximately 2,450 square miles (6,255 square
kilometers), the project is focused on the lower portion of that
watershed.

Much of the land in the Crab Creek watershed is devoted to
agriculture. Irrigated crops predominate in the lower watershed,
while dryland wheat farming and cattle range are the major
agricultural activities in the northern area. Coarse, shallow
(Ephrata—Malaga) soils predominate in the southern Crab Creek
watershed.

THE MOSES LAKE CLEAN LAKE PROJECT

The Moses Lake Clean Lake Project is a five year effort to
restore water quality of the lake. The project is being
conducted in three stages. Stage 1, completed in March of 1984,
emphasized nutrient source identification through data collection
and monitoring. Stage 2, completed in March of 1985, emphasized
nutrient control demonstrations and analysis of the feasibility
of control practices. Stage 3, to run from April of 1985 through
March of 1987, will provide for the implementation of control
practices which were analyzed in Stage 2. A number of these
controls were put into place in 1985 and are described in this
summary report.

The project is being funded by the Moses Lake Irrigation and
Rehabilitation District (MLIRD), the Washington State Department
of Ecology (DOE) and the U.S. Environmental Protection Agency
(EPA). Study participants also include the Moses Lake
Conservation District, the Upper Grant Conservation District, the
Washington Conservation Commission, the Soil Conservation
Service, and private engineering consultants. The technical
staff operates from a project office in Moses Lake.
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STAGE1 SUMMARY

Stage 1 focused on nutrient source identification. The
Stage 1 effort included water quality monitoring and an inventory
of existing farming practices in the watershed. Water monitoring
included measurement of nitrogen and phosphorus in area streams
and groundwaters and in the soil profile of irrigated farms.
Data collected in the farm practice inventory included
information on cropping patterns, acreage farmed, irrigation
methods and fertilizer application.

Data collected during Stage 1 indicated that farms in the
area near Moses Lake are over-irrigating, causing deep
percolation of water and nutrients (particularly soluble
nitrates) in the coarse local soils. There are at least 28,000
acres of irrigated land in this area. Approximately 81 percent
utilize sprinkler irrigation and 19 percent, furrow irrigation.
Although furrow irrigation accounts for less than one—fifth of
the irrigated acreage, it contributes over one-third of the
nitrogen leached by deep percolation.

Other sources of nutrients identified during Stage 1 include
wastes from cattle operations, fish hatcheries, urban runoff,
septic tanks and potential contributions from in-lake recycling
of nutrients from carp and decay of aquatic plants.

The major sources of nitrogen included contributions from
Crab Creek and groundwater. The nitrogen sources were linked to
agricultural activity in the watershed between Stratford and
Moses Lake. The major sources of phosphorus included Rocky Ford
Creek and sewage effluent.

STAGEZ SUMMARY

Stage 2 focused on the identification of nutrient controls
and the evaluation of the effect of these controls on Moses Lake
water quality. These included demonstration of Best Managment
Practices on local farms and a variety of other nutrient control
approaches in the watershed and within the lake itself.

On-Farm Nut ent Controb

Farm practices were analyzed by carrying out demonstration
programs on four farms near Moses Lake during the 1984 irrigation
season. The demonstration involved a combination of changes in
irrigation equipment and changes in the management of irrigation
water and fertilizer. Four local farmers (Chris Matheson, Bill
Bellomy, Tracy Schmidt and Bob Reffett) cooperated in this phase
of the project. Each demonstration field was monitored to
determine the effect of the change in equipment or management
practice on nutrient loss, irrigation water use, and crop yield.
When compared to adjacent reference fields, the demonstration



fields showed savings in water and nutrients as well as increased
crop yields. See Figure 2.
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Agricultural activity in the Block 40 and 41 area (and the
portion of Block 401 tributary to Moses Lake) were determined to
be the most significant contributors of nitrogen to the lake.
The most effective controls involve changes in irrigation
practices. Results from the demonstrations were then used to
estimate the effect of implementing the demonstrated practices
throughout the watershed. First, farmers in the 28,000 acre
irrigation area near Moses Lake were asked to indicate their
willingness to participate in a program involving changes on
their farms. Farmers representing 77 percent of the project area
indicated they would participate. Ten model farm plans, or Water
Quality Management Plans, were then developed from a representa—
tive sampling of these cooperating farms. The farm plans
described appropriate changes in equipment and management
practices. Costs of these measures and nitrogen and water
savings, and crop yields were then estimated.



The most cost-effective approach for irrigation controls was
determined to be a mix of cost-share programs involving some
equipment improvements and water and fertilizer management.
Estimated nitrogen and irrigation water savings associated with
these controls are shown in Table 1. These savings are estimated
for the initial 9,880 acres involved and the 17,640 acres
projected under full participation by cooperating farmers.

Table 1: Estimated Fertilizer and Irrigation Water Savings

Initial Projected
Watershed Watershed
Controls Controls

Participating Acreage 9,880 17,640
Nitrogen Savings (lbs) 208,100 372,200
Water Savings (acre—ft.) 5,780 10,319

Miscellaneous Nutrient Controls

Miscellaneous nutrient controls were also evaluated,
including detention ponds to trap phosphorus associated with
suspended sediment from tributaries; control of runoff from live-
stock operations; more stringent local septic tank controls; and
projects in the lake or tributaries including dredging, weed
harvesting, carp eradication and circulation improvement around
existing causeways and bridges. The most cost—effective controls
from this evaluation included construction of several sediment
detention ponds; eradication of carp in Rocky Ford Creek; and
restricting livestock access to surface waters. In addition, a
septic tank policy is recommended for consideration by the City
of Moses Lake and Grant County which would place greater restric—
tion on septic tanks and encourage sewering in urban areas.

Project Related Benefits

Project—related benefits include Moses Lake water quality
improvements, savings in farming costs, and increased crop

yields. Farm-related benefits including savings in nitrogen
fertilizer and irrigation water and increased crop yields are
summarized in Table 2. The water quality impacts of the various
nutrient controls was evaluated using a mathematical model,
developed specifically for Moses Lake at the University of
Washington. Improvements to lake quality, expressed in terms of
chlorophyll content, were predicted on the basis of planned
nutrient controls and even greater improvements were predicted
when watershed nutrient controls were supplemented with dilution
water releases. See Figures 3 and 4. The value of these water
quality improvements was estimated to be in the $250,000 to
$500,000 per year range.


























