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MOSES LAKE AREA

WATER QUALITY MONITORING REPORT
(1997)

INTRODUCTION

The Moses Lake Irrigation and Rehabilitation District authorized water quality
monitoring within Moses Lake, its tributaries and selected shallow groundwater wells and
springs in the surrounding area in March of 1997. The monitoring program was designed
to cover the spring, summer and autumn of 1997.

There were a total of 19 monitoring locations of which eleven were sampled on a
regular basis. Most of these stations were sampled in a previous monitoring project
during the 1991 water year. Many of the stations were also monitored as part Of the
Moses Lake Clean Lake Project or as part of a series of investigations carried out by
University of Washington graduate students working under the supervision of Professor
Eugene B. Welch. The previous Moses Lake Clean Lake monitoring programs covered
watershed stations for the 1982-83 and 1986-87 water years. The University of
Washington studies generally covered the period 1977 through 1988 and were principally
focused on the quality Of Moses Lake itself although information was obtained from the
tributaries and from one spring. Additionally a special monitoring program was carried
out by Brown and Caldwell, consulting engineers in 1977 which provided data om
many of the same locations covered by the University studies.

Moses Lake and its watershed lands have been the subject of four major water
quality control projects since 1977. These include a series of major dilution water
releases from the US. Bureau of Reclamation East Low Canal made during most years
since 1977, elimination Of direct sewage effluent discharge from the City of Moses Lake
to the Lake in 1979, a major nonpoint pollution source control program known as the
Moses Lake Clean Lake Project which took place in the late 1980’s and a Moses Lake
area monitoring project in 1991-1992. These water quality programs provide information
on nutrient concentrations and loadings to Moses Lake and focus on ways to improve
water clarity and generally reduce nuisance algae growths, including oating scums of
blue green algae.

Moses Lake Area Background

Moses Lake itself is a shallow warm water lake covering an area of approximately
6800 acres (10.6 square miles). The watershed tributary to Moses Lake encompasses
approximately 2,450 square miles, principally within the Crab Creek drainage. The lake
and adjacent watershed lands are shown on Figure 1. Physical characteristics of Moses
Lake are provided in Table l.



Table 1
Physical Characteristics of Moses Lake, Washington1

Surface Area 6,800 acres
Maximum depth 38 feet
Mean depth 18.5 feet
Volume 126,000 acre-feet
Total length 20.5 miles

Parker Horn

Mean depth 12.6 feet
Area 758 acres
Volume 9,520 acre-feet

Pelican Horn

Mean depth 15.6 feet
Area 1,600 acres
Volume 25,000 acre-feet

The City of Moses Lake and adjacent urban areas occupy much of the south eastern
shoreline including areas within the lake known as Parker Horn and Pelican Horn. Crab
Creek waters enter the lake at the upper end of Parker Horn; USBR dilution water
releases from the East Low Canal enter Crab Creek via Rocky Coulee Wasteway
approximately one mile north of Parker Horn. A portion of the diluted water within
Parker Horn is pumped across a narrow peninsula to Pelican Horn in order to dilute
nutrients and improve local water quality. In years past a City of Moses Lake sewage
e luent discharge occurred in Pelican Horn.

The northern or main arm of Moses Lake is fed by a small spring fed tributary
known as Rocky Ford Creek. See upper left hand corner of Figure 1. In 1987 a small
dam was constructed at the lower end of Rocky Ford Creek as part of the Moses Lake
Clean Lake Project. This dam was designed to prevent upstream migration of carp into
the creek system as part of a program to enhance water quality within the creek and
Moses Lake. High phosphorus concentrations were associated with the Rocky Ford
Creek system due to springs and aggravated by carp activity within the creek. The carp
barrier provided a detention pond and made subsequent rehabilitation of the creek
feasible. Carp had eroded the banks and uprooted vegetation within the creek. Carp
remaining in the Creek were eradicated by the Department of Wildlife and a trout shery
was established. During 1996 stop logs were removed by vandals which compromised
the structures water quality control features by lowering the detention pond water surface
and allowing carp to migrate upstream into Rocky Ford Creek. The State Department of
Fisheries and Wildlife has been contacted and plans to repair the structure and
rehabilitate Rocky Ford Creek during 1998.

' Sylvester and Oglesby, 1964, based on a lake water surface elevation of 1046.
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Figure 1 Moses Lake Area — Vicinity Map



The Moses Lake Clean Lake Project also focused on nitrogen sources, particularly
the deep percolation of nitrates from irrigation of agricultural lands within Blocks 40 and
41 of the USBR Columbia Basin Project. The project provided on-farm assistance to
local irrigators which included cost share assistance for irrigation system upgrades and
for irrigation water management programs. These major on-farm activities resulted in
funding of improvements on 366 farms and directly involved 5,346 acres. Subsequent
project spin-offs occurred approximately 7350 acres by the 1989 irrigation season.
Nutrient loss savings and overall bene ts of the Clean Lake Program were summarized in
a March 1990 Final Report.

Moses Lake Area Groundwater

The geology and groundwaters of the Columbia Basin Project area have been
described by the US. Geological Survey (USGS) and State Department of Natural
Resources (DNR), Division of Geology and Earth Resources. The USGS- published
generalized maps of basalt surface contours and groundwater gradients which are useful
in evaluating groundwater movement in the vicinity of Moses Lakez.

Recharge for both the unconsolidated aquifers and the basalt aquifer is primarily
from irrigation. Groundwater discharge areas are Rocky Ford Creek, Moses Lake and
Crab Creek. The recharge to the Rocky Ford stream area comes from the northwest
(Ephrata), and north (Soap Lake), and the northeast (Adrian). Recharge to the portion of
Crab Creek between Adrian and Moses Lake is primarily from the east and northeast.
Direct groundwater recharge to Moses Lake is from both east and west.

Typical ground water gradients in the Moses Lake area are shown in Figure 2.
These gradients are based on data from the US. Geological Surveys provided to the US.
Bureau of Reclamation.

Directions of groundwater movement can be inferred from the gradients shown on
Figure 2. The gradients toward Moses Lake are quite clear. Groundwater from the
watershed is assumed to ow into Moses Lake directly or through the many springs that
are found along Crab Creek and Rocky Ford Creek.

Purpose of the 1997 MonitoringProgLram

The 1997 Water Quality Monitoring Program was carried out to provide
comparative data as well as additional background information on the water quality of
Moses Lake and its tributary sources of nutrients, including groundwater seepage. Data
from the 1997 monitoring program were collected so direct comparisons could be made
with data collected in previous years at the same locations. Other factors including
weather (e.g. aspects such as temperature) and lake operations were also to be considered
in the analysis.

2 Walters, K. and Grolier, M. 1960. Geology and Ground Water Resources of the Columbia Basin Project
Area, Washingon Vol. 1, Water Supply Bulletin No. 8, Prepared by the State of Washington in
Cooperation with US. Geological Survey.
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Figure 2 Groundwater Contours near Moses Lake
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DESCRIPTION OF THE 1997 MONITORING PROGRAM

Water samples were collected at eleven locations on a regular basis over the 1997
calendar year (March-October 1997). In addition there were several supplemental
surface water sampling locations occupied during the study including four in-lake
transect stations and spot checks of several additional wells and the discharge from a
small dam on Rocky Ford Creek. The sampling frequency for the regular surface water
and groundwater stations was generally monthly for surface waters and semi-monthly for
groundwaters although additional sample collections did occur over the period of study,
principally during the spring-summer months. There were six regular surface water
sampling locations and ve regular groundwater sampling locations. Surface water
sampling locations visited regularly included the three principal tributaries to Moses Lake
and three near shore occasions within the Lake itself. Groundwater was characterized by
routine sampling from four wells and one spring and spot checks at four other wells.

Surface Water Sampligng Locations

The six routine sampling stations included the following locations within the
watershed and along the Moses Lake shoreline. See Map, Figure 3 for location of these
routine sampling locations.

S-l Crab Creek at the Road 7 Bridge
S-2 Rocky Coulee Wasteway at the Road K Bridge
S-3 Rocky Ford Creek at the Highway 17 Bridge
S-4 Moses Lake at Connelly Park Fishing Peninsula
S-5 Moses Lake at Parker Horn Pumping Station
S-6 Moses Lake at USBR outlet Structures

Supplemental sampling locations included Rocky Ford Creek at the Moses Lake
Irrigation and Rehabilitation District carp barrier/detention dam (S-7) and at four
locations within Moses Lake itself. The four lake stations selected were transect stations
previously occupied by the University of Washington students and researchers under the
direction of Dr. Eugene Welch. These in-lake locations include transects in Pelican and
Parker Horns, the Upper (Rocky Ford) Arm of the Lake and a south lake area near the
outlet structures. These University transects are identi ed according to station
numbering used in previous University reports and are given the prefix (T) for transect
station. See Figure 3 for locations of the transects used in this study.

T-7 Lower Parker Horn Area of Moses Lake
T-9 South Lake (near Moses Lake Outlets)
T-ll Middle Pelican Horn Area of Moses Lake
T- 12 Rocky Ford Arm ofMoses Lake
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Figure 3 Water Qualilty Monitoring Stations


































































































































