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FACTORS FOR CONVERTING ENGLISH UNITS TO
INTERNATIONAL SYSTEM (SI) UNITS

The International System of Units is being adopted for use in reports prepared by the
U.S. Geological Survey. To assist readers of this report in understanding and adapting to
the new system, many of the measurements reported herein are given in both units.

Multiply English units

inches (in)
feet (ft)
miles (mi)

acres
square miles (mi2)

cubic feet per second (ft3/s)

acre-feet (acre-ft)
cubic feet (ft3)

feet squared per day (ft2/d)

By
Length
26.40
0.3048
1.609
Area

0.4047
2.590

Flow

0.02832

Volume

1233
0.02832

Tra ﬁsm issivity

0.0929

To abtain S| units

millimeters {mm)
meters (m)
kilometers (km)

hectares (ha)
square kilometers (km2)

cubic meters per
second (m3/s)

cubic meters (m3)
cubic meters (m3)

meters squared
per day (m?2/d)
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ABSTRACT

The relations between ground water and surface water were studied by the U.S.
Geological Survey in the Silver Creek area, Blaine County, Idaho, as part of a comprehensive
investigation of the area’s water resources. Ground-water withdrawals calculated for 1975
totaled about 16,000 acre-feet (2.0 x 107 cubic meters] of pumped ground water and
12,000 acre-feet (1.5 x 107 cubic meters) of ground water extracted through flowing wells. -
The ground water is contained in alluvial and basalt aquifers comprised of gravel, sand, and
basalt interbedded with fine-grained silt and clay. Nineteen shallow test holes were drilled
and cased to define the extent and effectiveness of confining layers in the southern part of |
the valley. Water-level fluctuations monitored in about 75 wells showed seasonal variations
of 40 feet (12 meters) in the northern part of the area and less than 5 feet (1.5 meters) in ™
some wells in the southern part of the area. Numerous stream-discharge measurements were
made to define areal and temporal distribution of ground-water discharge. Most of the flow
in Silver Creek rises from springs discharging from the shallow aquifer near the edge of the v
confining beds. Only a small amount of discharge to the creek is attributable to upward
movement of water throuah the confining beds. Discharge from the artesian aquifer near
“Stantan Crassing may contribute a significant portion of the spring flow which teéds the Big
Wood River. Seasonal fluctuations in spring discharges are dirgctiy related to fluctuations in
ground-water levels. Although losses from Silver Creek downstream from the confining beds
were documented during various times of the year, losses were relatively small. A deposit of
fine-grained sediments near Picabo effectively perches Silver Creek above the deep basalt
aquifer.
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FIGURE 1. The Silver Creek area.
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INTRODUCTION

A number of socioeconomic factors related to impending land- and water-use changes
combined in the early 1970’s to cause concern to local residents of the Silver Creek area of
Blaine County, ldaho (fig. 1). They feared that these changes might alter the complex
balance between surface- and ground-water systems in the area. The Silver Creek area also
includes the area of ground-water discharge to Big Wood River. Many of the changes would
result in a reduction in recharge to the aquifer or a change in the quality of the recharging
water. The changes might.cause ground-water levels and artesian pressure heads to decline,
streamflow in Silver Creek and the Big Wood River to be reduced, and water quality of the
ground-water system and the creek and river to deteriorate. Some of the specific proposed
and actual changes that were the cause of concern included: (1) changing irrigation
practices from flood irrigation to sprinkler irrigation which requires application of less water
and consequently less recharge to the aquifer; (2) changing land use from undeveloped or
agricultural use to urban or suburban tract-type development; (3) agricultural expansion on
the valley floor itself and on the adjacent foothills and terraces; and (4) proposals for
alternative methods of collection, treatment, and disposal of urban sewage wastes from the
upstream Sun Valley-Ketchum area.

To assist local agencies in formulating alternative plans for development, and predicting
potential effects of the alternative developments on the water resources, the ldaho
Department of Water Resources (IDWR) began a three-phase investigation of the Silver
Creek area, The initial phase was a comprehensive data-collection effort to define the
complex relations involved and to provide data needed to construct a model of the system.
Phase two would use the findings of the first phase to construct and calibrate a hydrologic
model of the system. The second phase would also include definition of alternative actions
which could be evaluated on the completed model. Phase three would be an evaluation o
the various proposed alternatives utilizing the calibrated model. :

Realizing the wide range of data needed to complete this task, IDWR invited several
local, State, and Federal agencies to participate in the first phase of the study. By using the
expertise available in the participating. agencies, IDWR felt that a more complete and
accurate collection of information would result. For example, the Idaho Department of
Health and Welfare (IDHW) provided data on water quality in Silver Creek; the Agricultural
Research Service (ARS), U.S. Department of Agriculture, measured meteorological
conditions; Idaho Water Resources Research Institute (IWRRI) measured surface-water
diversions; Soil Conservation Service (SCS), U.S. Department of Agriculture, mapped crop
distribution; ldaho Department of Fish and Game (IDFG) conducted fish surveys; and
IDWR collected ground-water-quality data, The U.S. Geological Survey (USGS) measured
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streamflow in Silver Creek, estimated ground-water extractions for agricultural use, and
defined the relations between ground and surface water.

The Study Area

The study area (fig. 1) is a roughly triangular valley bounded by mountains and low
hills. Bellevue is at the northern apex and is the largest community within the project area.
Two small communities, Gannett and Picabo, are in the southern part of the area.

The Big Wood River enters the triangle at the northern apex, flows along the western
edge, and exits the study area at the southwestern apex. Silver Creek rises from numerous
springs and seeps south of Gannett and exits to the southeast.

The economy of the valley is based primarily on agriculture, although tourism,
prompted by proximity to the Sun Valley ski area and excellent trout fishing in Silver
Creek, is becoming increasingly important. Developers, realizing the recreational appeal of
Silver Creek and the Sun Valley area, have proposed condominium and tract-type
developments within the study area.

Scope of Investigation

Information collected during an earlier, study indicated that Silver Creek lost flow
before reaching the vicinity of Picabo (P. M. Castelin, oral commun., 1974). A stream-gaging
station about 3 mi (5 km) southeast of Picabo was discontinued in 1962, so quantitative
discharge data were lacking to define the ground water-surface water relations. Therefore, as
_apart of this investigation, the USGS reestablished a gaging station gn Silver Creek. A new
“site was selected at Sportsman Access see fig. 7) near the area of assiimed rgaximum flow,
and about 7 mi (11 km) upstream from the discontinued station. Continuous river stage is
recorded, and periodic discharge measurements are made at this new site.

To define ground-water-level fluctudtions, about 75 wells were mpasured monthly fram
July 1975 to June 1976. gFlve)automatlc water-level recorders also were installed on
water-table and artesian wells to monltor continuous water-level and potentiometric head
changes.

Discharge measurements were made on numerous pumped irrigation wells and flowing
wells to provide data needed to compute irrigation pumpage and flows from artesian wells.

To obtain information needed to define the extent and effectiveness of shallow,
fine-grained confining layers, 19 test'holes were drilled by machine auger at 10 sites. The
test holes were cased with plastic pipe to facilitate collection of water levels and
potentiometric heads at various depths in the area of confined water.

To define the source.and seasonal variations of inflow, three series of discharge
measurements were made throughout the system of springs that feed Silver Creek.
Measurements also were made along Silver Creek to document any gains or losses in the
creek itself. The measurements were made in May, June, and October 1975 to define the
temporal changes that occur in the system. In October 1975, discharge measurements were
made on springs flowing to the Big Wood River. .
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Purpose of Report

The results of investigations by the various agencies participating in the overall project
are being made available in different formats. No attempt has been made at this time to
assimilate all the collected data into a comprehensive report. IDWR is planning to release a

final report on the overall project after a hydrologic model has been constructed and

calibrated.

This report only summarizeés the findings of the USGS work. As such, it cannot and
does not address many important aspects of the hydrology of the study area. A conceptual
model of the ground-water-flow system and stream-aquifer interaction is presented to
provide a starting point for construction of a mathematical model. Because the conceptual
model has not been tested with data collected by other agencies, some refinement is
expected during construction of the mathematical model.
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Well-Numbering System

The well-numbering system used by the USGS in Idaho indicates the locations of wells
within the official rectangular land subdivision, with reference to the Boise base line and
meridian. The first two segments of the number designate the township and range. The third
segment gives the section number, followed by three letters and a numeral, which indicate
the quarter section, the 40-acre (16.2-ha) tract, the 10-acre {4.0-ha) tract, and the serial
number of the well within the tract, respectively. Quarter sections are lettered a, b, ¢, and d
in counterclockwise-order from the northeast quarter of each section (fig. 2). Wlthm the
quarter sections, 40-agcre (16.2-ha) and 10-acre (4.0-ha) tracts are lettered in the same
manner. Well 1S-19E-3ccb?2.is in the NW%SW%SW% sec. 3 T. 1S, R, 19E., and was the
second well inventoried in that tract. -
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GEOHYDROLOGIC FRAMEWORK
Geologic Units

Bordering and underlying the valley are consolidated sedimentary, volcanic, and
intrusive rocks of Tertiary and older age. The various rocks have been described in detail by
Schmidt (196 1). Because these rocks are virtually impermeable compared to the valley fill
material and the basalts of the Quaternary Snake River Group, they are considered as a
single unit referred to as basement complex. The basement complex completely surrounds
the valley, except where the Big Wood River enters and exits the valley and where Silver
Creek exits to the southeast. A number of remnant hills (fig. 3) composed of basement
complex crop out in the valley (T. 1 N,, R, 18 E.,sec. 12; T.1S5., R. 19 E_, sec. 13;and T. 1
S., R.20 E., sec. 17).

The valley is filled to depths of as much as 500 ft (150 m) with a sequence of
interbedded clay, silt, sand, and gravel of Pleistocene and Holocene age. This valley fill is the
primary source of ground water in the area. The unit has been subdivided by Schmidt
(1961) into several individual units based on age and method of deposition. In this report,
the sedimentary valley fill is considered a single geohydrologic unit referred to as
fluvioglacial sediments,

In the southern part of the valley, Pleistocene basalt flows considered to be part of the
Snake River Group have been identified (Schmidt, 1961). Flows are fractured and jointed
and contain numerous contact zones between individual flows. Several high-yield wells have
been completed in the basalt! The basalt underlies the valley fill and is a part of the aquifer
system in the southern part of the valley. '

History of Valley-Fill Deposition

To understand the character of the fluvioglacial sediments, an understanding of the
sequence of geologic events that caused their deposition is essential. During Pliocene time,
the Big Wood River flowed from the deep, narrow canyon upstream from Bellevue onto a
partly erosional and partly structural depression, which is the present-day valley. At that
time, the Big Wood River flowed southeastward and exited the valley through the gap now .
occupied by Silver Creek.

In the early part of the Pleistocene Epoch, a basalt flow occurred in the vicinity of the
southeastern outflow gap. The flow blocked the river causing a lake to form. Sediments
were deposited in the lake with coarse-grained material being dropped from the river at the



