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ABSTRACT

| The impact of projected changes in land use on the aquifer and
stream systems of the Big Wood River-Silver Creek area in southern
Idaho was evaluated using a finite difference model of the groundwater
system. Water budget components were measured for the 1975-76
irrigation season on the 30,000 acre area for calibration of the
model. Both water table and confined aquifers were simulated.

Simulated groundwater levels and spring flows were determined for

several projected changes in land use including canal lining programs,

subdivision development, conversion to sprinkler irrigation, ground-

water development and for irrigation and artificial recharge.

rﬂ/’”’#gevere decreases oﬁ up to 38 percent in the discharge of Silver

i

Creek, a productive spring fed trout stream, were projected.
Groundwater levels in the water table and artesian aquifers could

q decline up to 16 feet. The most severe impacts will result from

b i =y R

conversion of present flood end furrow irrigated land to sprinkler

S T

irrigation with attendant decrease in aquifer recharge. The 1977

drought, during which irrigation diversions were only 28% of the

B NPT S Y R SR

1975 diversions, was simulated and compared with measured data.
Reasonable comparisons of simulated and measured groundwater levels
i and spring flows supports the validity of the model as a planning

tool.
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OBJECTIVES

The objective of the overall study, coordinated by the Idaho

Department of Water Resources, was to provide a comprehensive analysis

of the total water resource system in the area and to determine the
effect on quantity and quality of surface and groundwater sources
as affected by projected land use changes.

It was recognized that projected impacts would not be possible
without a means of simulating the complex surface-groundwater system.
Therefore, the specific objectives of the lIdaho Water Resources
Research Institute study were:

1) Obtain field data on the hydrology and geology of the area
for developing a simulation model to evaluate the impacts
of land dse changes on the water resources.

2) Develop projections of land use changes and the potential
effects on.aquifer recharge patterns.

3) Determine changes in the groundwater levels and surface
stream flows as affected by projected changes in recharge
patterns.

The first four sectioms of this report outline the general land
use, geologic and hydrologic characteristics of the area and a brief
description of the groundwater mddel selected for application to the
aquifer system, The fifth section on application of the groundwater
model to the Big Wood River-Silver Creek area outlines in detail the

field data collection and the development and calibration of the

groundwater model. The section on impact of land use changes outlines
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At present about 4,000 of the 31,000 irrigatea acres have been
converted to sprinklegﬁand applications for several subdivisions
ranging up to 1,100 aires in size have been éubmitted to the County
Planning and Zoning Commission. Groundwater development to provide
irrigation water supplies is also increasing. Planning officials
and local farmers have expressed concern over the possible future

decreases in spring and creek flows and some local residents believe

that decreases have already occurred. Investigations by Idaho Fish

and Game Department personnel have shown decreases in the length-

weight ratio of trout in Silver Creek and these decreases have been

attributed to decreased flows in the creek. Concern has also been

expressed about maintenance of groundwater and stream water quality
with increases in septic tank effluent from subdivisions.

Local planning officigls, recognizing the need for a predictive
procedure to evaluate the impact of future project developments,
requested assistance in this endeavor. This area, in which rapid
changes in land use are occurring, provided an excellent opportunity
to evaluate and develop planning methods and data requirements for

a comprehensive water resource impact study.
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The area as shown in Figure 1 is located in Blaine County, Idaho.

It is bounded on the north by the City of Bellevue and comprises a trianguli
area of approximately 30,000 acres from Stanton Crossing in the southwest
to Picabo in the southéast.' Mountains border all sides of the valley with
the area of interest consisting of the lowlands of the Big Wood River and
Silver Creek drainages. The Big Wood River flows through the western part
of the area from north to south and leaves at Stanton Crossing. Silver
Creek emerges as springs in the southern part of the area and leaves near
Picabo in the southeast.

Water use is primarily for irrigation with diversions from the Big
Wood River or from springs. Suppiemental irrigation water is supplied fr-i
flowing artesian wells or pumped wells in the southern part of the area.

The Silver Creek is heavily used for fishing and wildfowl hunting.

Proximity to the Sun Valley resort exerts heavy pressure on the recreations

resource and there is a trend toward development to meet these needs.

Climate

The Big Wood River-Silver Creek area is located between mountain rangi
which moderate winds and affect precipitation patterns. Moderate winters
and warm dry summers characterize the climate. The mean annual temperatury
is 43.3°F (6.3°C) with the mean monthly maximum of 67°F (19.4°C) occurring|
in July and the mean monthly minimum of 18.7°F (-7.4°C) occurring in Janua;

Precipitation at Hailey, five miles north of the study area, averages;
15.38 inches annually. Only 23 percent (3.52 inches) of the annual pre-

cipitation occurs during the 131 day frost free growing season.



