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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
acre-foot (acre-ft) 1,233 cubic meter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
square mile (mi%) 2.590 square kilometer

Sea level: In.this report "sea level” refers to the National Geodetic Vertical Datum of 1929—a geodetic datum derived from
a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Datum of 1929.



SIMULATION OF CHANGES IN WATER LEVELS AND
GROUND-WATER FLOW IN RESPONSE TO WATER-
USE ALTERNATIVES IN THE MUD LAKE AREA,
EASTERN SNAKE RIVER PLAIN, EASTERN IDAHO

By Joseph M. Spinazola

ABSTRACT

Water users rely on surface and ground water to
irrigate crops and maintain wildlife refuges in the
2,200-square-mile Mud Lake study area. Water manag-
ers need the ability to evaluate the effects of water-use
changes on the future supply of surface and ground
water. A five-layer, three-dimensional, finite-differ-
ence, numerical ground-water flow model, calibrated to
assumed 1980 steady-state hydrologic conditions, was
used to evaluate potential effects of seven water-use
alternatives on ground-water levels and on losses from
and gains to streams and lakes. The model was used to
simulate steady-state water levels and ground-water
flow for average 1980-90 hydrologic conditions and
for seven water-use alternatives that represented
changes from average 1980-90 conditions. Five alter-
natives represented reduced withdrawals from five dif-
ferent sets of wells, the sixth represented increased
withdrawals in areas that could potentially support
additional irrigation development, and the seventh rep-
resented reduced recharge in part of the study area
where change from subirrigation to sprinkler irrigation
is taking place. Simulated results from each alternative
were compared with results for average 1980-90
conditions.

Among the five water-use alternatives in which
withdrawals from wells were reduced, simulated water
levels were 0.1 to 40 feet higher than average 1980-90
conditions. Simulated stream and lake losses were as
much as 4,700 acre-feet less and simulated gains were
as much as 19,000 acre-feet greater in response to sim-
ulated water-level rises. Simulated underflow into the
study area was as much as 8,200 acre-feet less and sim-
ulated underflow out of the study area was as much as
91,000 acre-feet greater. Simulated water-level
declines were as great as 15 feet for the sixth alterna-

tive (increased withdrawals) and 10 feet for the seventh
(reduced recharge). Simulated stream and lake losses
were as much as 5,700 acre-feet greater and simulated
gains were as much as 37,000 acre-feet less for stream
and lake segments due to simulated water-level
declines. Simulated underflow into the study area was
as much as 7,200 acre-feet greater and simulated
underflow out of the study area was as much as 23,000
acre-feet less.

INTRODUCTION

The Mud Lake area covers about 2,200 mi? in the
northernmost part of the eastern Snake River Plain
(fig. 1). Irrigators, wildlife managers, and others in the
area depend on an adequate supply of surface and
ground water for agriculture, wildlife, and other uses.
Most cultivated agricultural land in the area is irrigated
with water pumped from wells completed in the eastern
Snake River Plain aquifer system. Lakes within the
Mud Lake Wildlife Management Area (WMA), Camas
National Wildlife Refuge, and Market Lake WMA pro-
vide habitat for migratory waterfowl and native flora
and fauna. Mud Lake WMA and Camas National Wild-
life Refuge rely on streamflow from Beaver and Camas
Creeks, natural ground-water inflow, and ground-water
withdrawals to fill and maintain area lakes. Market
Lake WMA is maintained solely by natural ground-
water inflow.

Changes in water use have contributed to concern
by many water users in the study area about an ade-
quate future supply of surface and ground water. Many
tracts of land were converted to agricultural use
between the late 1970’s and 1989. These tracts were
developed with irrigation systems that relied on ground
water for supply. Concurrently, decreased reliance on
subirrigation and systematic conversion to sprinkler
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