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CONVERSION FACTORS

For those readers who may prefer to use metric units rather than English
units, the conversion factors for the terms used in this report are listed
below: '

To convert English unit Multiply by To obtain metric unit
foot (ft) 0.3048 weter (m)
foot per day E .3048 meter per day'(m/d)
cubic foot per second (ft3/s) .02832 cubic meter per second (mi/s)
ton per acre-foot 7.353 metric tons per cubic hectometer

(ton/acre-ft) (t/hmd)
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SELECTED HYDROLOGIC DATA, YAMPA RIVER BASIN
AND PARTS OF THE WHITE RIVER BASIN,
NORTHWESTERN COLORADO AND SOUTH-CENTRAL WYOMING

By T. F. Giles and Robert E. Brogden

ABSTRACT

This report contains selected hydrologic data from four energy-related
projects conducted by the U.S. Geological Survey in the Yampa River basin and
parts of the White River basin in northwestern €olorado and south-central
Wyoming. Water-quality data during 1974 and 1975 and parts of 1976 for 129
ground-water sites and 119 surface-water sites are tabulated. For most sam-
ples, major cations, anions, and trace metals were analyzed. For the same
time period, field measurements of specific conductance, temperature, and pH
were made on 252 springs and wells. The chemical data are presented in the
tables. These sampling sites, as well as the locations of 20 climatological
stations, 18 snow-course sites, and 43 surface-water gaging stations, are
shown on maps. Geologic units that contain coal deposits or supply much of
the water used for stock and domestic purposes in the area also ar: shown on a
map.

INTRODUCTION

The demand for information on water resources in the Yampa River basin in
northwestern Colorade and south-central Wyoming has led to four projects con-
ducted by the U.S. Geological Survey. The purpose of this report is to pre-
sent the hydrologic data collected during 1974 and 1975 and parts of 1976 in
order to aid in the development of surface and ground water in the basin.

Three of the four projects in northwestern Colorado are being conducted
in cooperation with the Colorado Department of Natural Resources, the U.S.
Bureau of Land Management, and the U.S. Environmental Protection Agency,
respectively. The fourth project is funded almost entirely by the U.S. Geo-
logical Survey. Private companies developing coal leases on public lands in
the area assisted the U.S. Geological Survey in collecting various types of
hydrologic data. Energy Fuels, Inc., and Colowyo, Inc., gave permission to
drill test holes on their leases, and Colowyo, Inc., provided test holes for
completion as observation wells. Permission was obtained from Energy Fuels,
Inc., to install surface-water gages on their holdings.



HYDROLOGIC DATA

Data were collected at 500 surface- and ground-water sites. Water
samples were collected for analysis at many of these sites. These data are
presen~:d in tables and sampling sites are keyed by a map number shown on the
plates. The surface-water analyses collected during the 1975 water year for
these sites are presented in tables 1, 2, and 3 (back of the report). The
locations of the surface-water sampling sites are shown on plate 1. Many of
these surface~water sites are sampled on a quarterly basis.

Most ¢ the water-quality data reported in tables 1, 2, and 3 were col-
lected for :studies of the Yampa River basin-assessment project. As part of a
basinwide reconnaissance of streamflow~quality conditions during 1low flows,
samples were collected during a 2-week period in August and September 1975, at
82 sites in the Yampa River basin for a wide range of water-quality analyses
(Steele and others, 1976a, table 2). As part of an analysis of the waste-
assimilative capacity of the Yampa River between Steamboat Springs and Hayden,
Colo., data were collected over a 24~hour period during September 23-24, 1975,
at 16 main-stem sites, 18 tributaries, and 6 point-discharge effluents (Steele
and others, 1976a, table 3). These data have been utilized for calibrating
two water-quality models in order to evaluate effects of alternative proposed
treatment facilities and projected population --increases in the Steamboat
Springs area on selected stream-quality characteristics and to determine com-
pliance with existing and proposed effluent- and stream-quality standards.

Of the 381 ground-water sampling sites, 129 sites were sampled and ana-
lyzed for major cations, ions, and trace metals. The results of these anal-
yses are shown in table 4 (back of the report). Samples for the remaining 252
. ground-wvater sites were analyzed in the field for pH, temperature, and speci-~-
- fic cenductance. These analyses are tabulated in table 5(back of the report).
.The locations of the 381 ground-water sampling sites are shown on plate 2.
Water samples were not collected from some of the wells, but information on a
depth to water and the geologic unit in which the well was completed is given
in table 5. ’

Locations of climatological stations maintained by the U.S. Department of
Commerce, or established and maintained by the U.S. Geological Survey, are
shown on plate 1. Temperature and precipitation data may be obtained from the
U.S. Department of Commerce, National Climatic Center, Federal Building, Ash~-
ville, N.C. 2880l1; or the U.S. Geological Survey, Water Resources Division,
Box 25046, Mail Stop 415, Denver Federal Center, Lakewood, Colo. 80225. The
locations of U.S. Soil Conservation Service snow~-course stations also are
shown on plate 1. Snow-course data may be obtained from the Snow Survey Unit,

U.S. Soil Conservation Service, P. O. Box 17107, Denver, Colo. 80217.

The major ~eplogic units that may be affected directly or indirectly by
coal developmeni are the Upper Cretaceous Williams Fork and Iles Formations of
the Mesaverde Group, and the alluvium of the Yampa River and its principal
tributaries (pl. 2). These gecologic units contain the major, strippable coal
deposits, and supply much of the water used for stock and domestic purposes.



Aquifer tests were conducted on several wells completed in the alluvium
and the Mesaverde Group. All the aquifer tests were made wusing only the
pumped well. The aquifers were assumed to be homogeneous- and isotropic.
Boundary conditions were not considered because of the short duration, 2 to
3 hours, of the tests. Data were analyzed using methods described by Ferris,
Knowles, Brown, and Stallman (1962). The results of the tests are summarized
below.

Site . . .
. . . Hydraulic conductivity,

(p?Zée 2 Geologic unit Location in feet per day

36 Alluvium--=--=-==--=-euu-o SB 4-86-14CDD 2.7

Ly Alluvium===--==-=-eeeuu- SB 4-86-10BAD 28.8

74 Alluvium-=-=====-==---u-- SB 5-86-12ABB 1.9

Lo [les Formation===~==--=-< SB 4-86-16CBA .6

24 Williams Fork Formation-- SB 4-93-32DAB .2

50 Williams Fork Formation-- SB 5-86-29CDD ls

51 Williams Fork Formation-- SB 5-86-29CDD 2.6

69 Williams Fork Formation-- SB 5-86-13ACC .1

" 1From one 10-ft interval: 116-126 ft below land surface.
2From one 10-ft interval: 256-266 ft below land surface.

SYSTEM OF WELL NUMBLRING

The local identifiers in tables 4 and 5 indicate the well locations as
shown on plate 2. The numbers are based on the U.S. Bureau of Land Management
system of land subdivision, and show the location of the well by quadrant,
township, range, section, and position within the section. A graphic illus-
tration of this method of well location is shown on figure 1. The first
letter "S" preceding the location number means that the site is located in the
area governed by the sixth principal meridian. The second letter indicates
the quadrant in which the well is located. Four quadrants are formed by the
intersection of the base line and the principal meridian--A indicates the
northeast quadrant, B the northwest, C the scuthwest, and D the southeast.
The first numeral indicates the township, the second the range, and the third
the section in which the well is located. The letters following the section
number locate the well within the section. The first letter denotes the quar-
ter section, the second the quarter-quarter section,and the third the quarter-
quarter-quarter section. The letters are assigned within the section in a
counterclockwise direction, beginning with "A" in the northeast quarter. Let-
ters are assigned within each quarter section and within each quarter-quarter
section in the same manner. Where two or more wells are located within the
smallest subdivision, consecutive numbers beginning with 1 are added in the
order 1in which the wells were inventoried. The example shown in figure 1,
well number SB 4-86-16CBA, indicates a well in the NEYNEYSWY% of sec. 16,
T. 4 N., R. 86 W. The "B" indicates the township is north of the baseline and
that the range is west of the sixth principal meridian.



" VIELL SB4-86-16 GBA

in Colorado and part of Wyoming.

umbering wells

Figure 1.--System of n
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