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FACTORS FOR CONVERTING INCH-POUND UNITS TO
INTERNATIONAL SYSTEM OF UNITS (SI)

For the convenience of readers who may want to use the International System of
Units (SI), the data may be converted by using the following factors:

Multiply By To obtain
acre-foot (acre-ft) 1,233 cubic meters (m?)
0.001233 cubic hectometers (hm3)
cubic feet per second (ft3/s) 0.02832 cubic meters per second (m3/ s)
cubic feet per second cubic meters per second
per square mile [(ft3/ s)/ mi2] 0.01093 per square kilometer [(m3/ s)/ kmz]
feet (ft) 0.3048 meters (m)
feet per mile (ft/mi) 0.1894 meters per kilometer (m/km)
gallons per minute (gal/min) 0.06309 liters per second (L/s)
inches (in) 25.4 millimeters (mm)
inches per hour (in/h) 25.4 millimeters per hour (mm/h)
2.54 centimeters per hour (cm/h)
micromhos per centimeter microsiemens per meter at
at 25° Celsius (umhos/cm) 100 25° Celsius (uS/m)
miles (mi) 1.609 kilometers (km)
million gallons per day (mgal/d) 0.04381 cubic meters per second (m>/s)
square miles (miz) 2.590 square kilometers (kmz)
tons per square mile per metric tons per square kilometer per
year [(ton/miz)/ yr] 0.3503 year [(t/ kmz)/ al

National Geodetic Vertical Datum of 1929 (NGVD of 1929):. A geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada, formerly called mean sea level.
NGVD of 1929 is referred to as sea level in this report.
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HYDROLOGY OF AREA 54,

NORTHERN GREAT PLAINS, AND
ROCKY MOUNTAIN COAL PROVINCES,
COLORADO, AND WYOMING

BY

GERHARD KUHN, PAMELA B. DADDOW, GORDON S.CRAIG, JR.,

AND OTHERS

Abstract

A nationwide need for information characterizing
hydrologic conditions in mined and potential mine areas
has become paramount with the enactment of the Surface
Mining Control and Reclamation Act of 1977. This report,
one in a series covering the coal provinces nationwide,
presents information thematically by describing single hy-
drologic topics through the use of brief texts and accom-
panying maps, graphs, or other illustrations. The summa-
tion of the topical discussions provides a description of the
hydrology of the area.

Area 54, in north-central Colorado and south-central
Wyoming, is 1 of 20 hydrologic reporting areas of the
Northern Great Plains and Rocky Mountain coal prov-
inces. Part of the Southern Rocky Mountains and Wyom-
ing Basin physiographic provinces, the 8,380-square-mile
area is one of contrasting geology, topography, and cli-
mate. This results in contrasting hydrologic characteris-
tics.

The major streams, the North Platte, Laramie, and
Medicine Bow Rivers, and their principal tributaries, all
head in granitic mountains and flow into and through
sedimentary basins between the mountain ranges. Relief
averages 2,000 to 3,000 feet. Precipitation in the moun-
tains may exceed 40 inches annually, much of it during the
winter, which produces deep snowpacks. Snowmelt in
spring and summer provides most streamflow. Precipita-
tion in the basins averages 10 to 16 inches annually,
insufficient for sustained streamflow; thus, streams
originating in the basins are ephemeral.

Streamflow quality is best in the mountains where
dissolved-solids concentrations generally are least. These
concentrations increase as streams flow through sedimen-
tary basins. The increases are mainly natural, but some
may be due to irrigation in and adjacent to the flood plains.
In the North Platte River, dissolved-solids concentrations
are usually less than 300 milligrams per liter; in the Laramie
and the Medicine Bow Rivers, the concentrations may
average 500 to 850 milligrams per liter. However, water-
quality stations on the Laramie and the Medicine Bow
Rivers are farther removed from the mountain sources than
the stations in the North Platte drainage.

Because of the semiarid climate of the basins, soils are
not adequately leached. Consequently, flow in ephemeral
streams usually has a larger concentration of dissolved

solids than that in perennial streams, averaging 1,000 to
1,600 milligrams per liter.

Aquifers containing usable ground water are com-
bined into three groups: (1) Consolidated and uncon-
solidated noncoal-bearing Quaternary and Upper Tertiary
deposits, (2) Mesozoic and Paleozoic sedimentary rocks,
and (3) Lower Tertiary and Upper Cretaceous sedimentary
rocks containing coal. These aquifers are used for munici-
pal, domestic, irrigation, and stock supplies. Well yields
range from about 5 to 1,000 gallons per minute, and
depend on type of aquifer, saturated thickness, and degree
of fracturing.

The best quality ground water usually comes from the
noncoal-bearing Quaternary and Upper Tertiary rocks or
the Mesozoic and Paleozoic rocks; often it is dominated by
calcium and bicarbonate ions. The coal-bearing forma-
tions have a large variability in water chemistry; dominant
ions may be bicarbonate or sulfate and sodium, calcium, or
magnesium. Dissolved-solids concentrations are generally
larger than in the former two groups.

The U.S. Geological Survey operates a network of
hydrologic stations to observe the streamflow and ground-
water conditions. This network currently includes 31 sur-
face-water stations and 35 observation wells; information
is available for many other sites observed in the past. Data
available include rate of flow, water levels, and water
quality; much of the data are available in published reports
or from computer storage through the National Water
Data Exchange (NAWDEX) or the National Water Data
Storage and Retrieval System (WATSTORE).

Five formations of Late Cretaceous and early Tertiary
age contain coal. Wyoming’s Hanna Coal Field has 60
minable coal beds whereas the North Park Coal Field of
Colorado has only 3. More than 90 percent of the area’s
1980 production of 11 million tons came from the Hanna
Coal Field.

Hydrologic problems related to surface mining are
erosion and sedimentation, decline in water levels, disrup-
tion of aquifers, and degradation of water quality. General
lack of runoff from semiarid mine areas combined with
buffer and dilution capacities of major streams minimizes
the effects on surface water. However, effects on ground-
water systems may be much more severe and long-lasting.



1.0 INTRODUCTION
1.1 Objective

Area 54 Report to Aid Preparation of Mining Permits

Existing hydrologic conditions are described and sources of hydrologic
information are identified.

A need for hydrologic information and analysis on a
scale never before required nationally was identified with
the enactment of the Surface Mining Control and Reclama-
tion Act of 1977 (Public Law 95-87). This need is partly
met by this report which broadly characterizes the hydrolo-
gy of Coal Area 54 in Colorado and Wyoming (fig. 1.1-1).
One in a series of reports describing the coal provinces
nationwide, this report presents hydrologic information
thematically by describing single hydrologic topics (for
example, low flow) through the use of brief texts and
accompanying maps, graphs, or other illustrations. The
summation of the topical discussions provides a description
of the hydrology of the area.

Public Law 95-87 requires that mining-permit appli-
cants make a "determination of the probable hydrologic
consequences of the mining and reclamation operations” in
and adjacent to surface mine areas. To aid the permittee in
making this determination, the law specifies that "hy-
drologic information on the general mine area prior to

mining” be made available by an "appropriate Federal or
State agency.” Information presented or available through
sources identified in this report may be used in describing
the hydrology of the "general area” of any proposed mine.
With the expectation that this general hydrologic informa-
tion will be supplemented by the lease applicant’s specific
site data as well as data from other sources, a more detailed
appraisal of the hydrology in the vicinity of the mine can be
determined.

The information contained in this report should be
useful to surface-mine owners/operators, consultants, and
others in the preparation of the mining-permit applica-
tions. Finally, the information also should be an aid to the
regulatory authorities in appraising the adequacy of the
applications with respect to determining and minimizing
the ”"disturbances to the prevailing hydrologic balance”
during the mining and reclamation process.



























Hydrograph is a graph showing discharge, water level,
or other property of water with respect to time.

Hydrologic unit is a geographic area representing part
or all of a surface drainage basin or distinct hydrologic
feature as delineated by the Office of Water Data Coordi-
nation on the State Hydrologic Unit Maps; each hydrologic
unit is identified by an eight-digit number.

Igneous rock is one that formed by solidification from
molten or partially molten materials.

Ion is an atom, group of atoms, or molecule that has
acquired a net electrical charge.

Lithology is the physical character of a rock, generally
determined by observation with the unaided eye or with the
aid of a low-power magnifier.

Load is the amount of material, whether dissolved,
suspended, or on the bed, which is moved and transported
by a flowing stream.

Metamorphic rock is a rock which has been altered in
composition, texture, or internal structure in response to
pronounced changes of temperature, pressure, and chemi-
cal environment.

Micrograms per liter (ug/L) is a unit expressing the
concentration of chemical constituents in solution as mass
(micrograms) of solute per unit volume (liter) of water.
One thousand micrograms per liter is equivalent to one
milligram per liter.

Milligrams per liter (mg/1.) is a unit for expressing the
concentration of chemical constituents in solution. Milli-
grams per liter represent the mass of solute per unit volume
(liter) of water. Concentration of suspended sediment also
is expressed in mg/L, and is based on the mass of sediment
per liter of water-sediment mixture.

Moles per liter is a unit expressing the concentration of
chemical constituents in solution. A mole is a mass,
expressed in grams, equivalent to the molecular weight.

Orogeny is the process of mountain formation.

Oxidation is the removal of one or more electrons
from an element or ion, thus increasing its positive charge
or decreasing its negative charge.

Partial-record station is a particular site where limited
streamflow or water-quality data are collected systemati-
cally over a period of years for use in hydrologic analyses.

Perennial stream is one which flows continuously.

Plankton are any organisms, usually minute in size,
floating, or drifting in water.

Phytoplankton is the plant part of the plankton.
They are usually microscopic, and their movement is
subject to the water currents. Phytoplankton growth is
dependent upon solar radiation and nutrient substances.
Because they are able to incorporate as well as release
materials to the surrounding water, the phytoplankton
have a profound effect upon the quality of the water. They
are the primary food producers in the aquatic environment,
and are commonly known as algae.

Blue-green algae are groups of phytoplankton
organisms having blue pigment, in addition to the green
pigment called chlorophyll. Blue-green algae often cause
nuisance conditions in water.

Diatoms are the unicellular or colonial algae
having a siliceous shell. Their concentrations are expressed
as number of cells per milliliter of sample.

Zooplankton is the animal part of the plankton.
Some zooplankton are capable of extensive movements
within the water column, and are often large enough to be
seen with the unaided eye. Zooplankton are secondary
consumers feeding upon bacteria, phytoplankton, and de-
tritus. Because they are the grazers in the aquatic environ-
ment, the zooplankton are a vital part of the aquatic food
web.

Picocurie (PC, pCi) is one trillionth (1 x 10'12) of the
amount of radioactivity represented by a curie (Ci). A
curie is the amount of radioactivity that yields 3.7 x 1010
radioactive disintegrations per second. A picocurie yields
2.22 disintegrations per minute (dpm).

Proximate analysis is, in the case of coal and coke, the
determination, by prescribed methods, of moisture, vola-
tile matter, fixed carbon (by difference), and ash.

Recharge is the process by which water is absorbed
and added to the zone of saturation (an aquifer), either
directly into a formation or indirectly by way of another
formation. Recharge is also the quantity of water that is
added to the zone of saturation.

Runoff is that part of the precipitation that appears in
surface streams.

Sediment is solid material that originates mostly from
disintegrated rocks and is transported by, suspended in, or
deposited from water; it includes chemical and biochemical
precipitates and decomposed organic material, such as
humus. The quantity, characteristics, and cause of the
occurrence of sediment in streams are influenced by envi-
ronmental factors. Some major factors are degree of
slope, length of slope, soil characteristics, land use, and
quantity and intensity of precipitation.

Suspended sediment is the sediment that at any
given time is maintained in suspension by the upward
components of turbulent currents, or that exists in suspen-
sion as a colloid.

Suspended-sediment concentration is the veloci-
ty-weighted concentration of suspended sediment in the
sampled zone (from the water surface to a point approxi-
mately 0.3 foot above the bed) expressed as milligrams of
dry sediments per liter of water-sediment mixture (mg/L).

Sedimentary rock is a rock formed by the accumula-
tion of sediment in water or from the air. The sediment
may consist of rock fragments of various sizes, of the
remains or products of animals and plants, of the product
of chemical action or evaporation, or a mixture of these
materials.

Solute is any substance derived from the atmosphere,
vegetation, soil, or rocks and is dissolved in water.

Specific conductance is a measure of the ability of a

water to conduct an electrical current. It is expressed in
micromhos per centimeter at 25°C. Specific conductance is
related to the number and specific chemical types of ions in
solution and can be used for approximating the dissolved-
solids content in the water. Commonly, the concentration
of dissolved solids (in milligrams per liter) is about 65
percent of the specific conductance (in micromhos). This
relation is not constant from stream to stream or from well
to well, and it may vary in the same source with changes in
the composition of the water.

Standard error of estimate in linear regression, is the
standard deviation of the residuals. A residual is the
difference between the actual value and the value predicted
from the regression equation. Standard error of estimate
has the same units as the dependent variable and indicates
how reliably it may be estimated from a given value of the
independent variable,

Streamflow is the discharge that occurs in a natural
channel. Although the term "discharge” can be applied to
the flow of a canal, the word "streamflow” uniquely
describes the discharge in a surface stream course. The
term “streamflow” is more general than “runoff” as
streamflow may be applied to discharge whether or not it is
affected by diversion or regulation.

Syncline is a fold that is convex downward, with the
younger rocks toward the center of curvature.

Tectonic activity (tectonism) is any form of instability
in or deformation of the Earth’s crust.

Total recoverable is the amount of a given constituent
that is in solution after a representative water-suspended
sediment sample has been digested by a method (usually
using a dilute acid solution) that results in dissolution of
only readily soluble substances. Complete dissolution of
all particulate matter is not achieved by the digestion
treatment, and thus the determination represents some-
thing less than the "total” amount (that is, less than 95
percent) of the constituent present in the dissolved and
suspended phases of the sample. To achieve comparability
of analytical data, equivalent digestion procedures would
be required of all laboratories performing such analyses
because different digestion procedures are likely to produce
different analytical results.

Trace element is any constituent of water which gener-
ally occurs in concentrations of less than 1 milligram per
liter. However, some trace elements may at times exceed
this concentration.

Ultimate analysis is, in the case of coal and coke, the
determination of carbon and hydrogen in the material, as
found in the gaseous products of its complete combustion,
the determination of sulfur, nitrogen, and ash in the
material as a whole, and the estimation of oxygen by
difference.

2.0 DEFINITION OF TERMS



3.0 PHYSICAL AND CULTURAL FEATURES
3.1 Land Forms

Land Form Characterized by Synclinal Basins Between
Granitic Mountains

Twelve physical divisions of the Southern Rocky Mountains and Wyoming Basin
physiographic provinces are defined.

Area 54 is within two of Fenneman’s (1931, p. 92)
physiographic provinces of the "Rocky Mountain System,”
the Southern Rocky Mountains and the Wyoming Basin.
These and the 12 lesser physical subdivisions defined for
the area are shown in figure 3.1-1. The following physio-
graphic descriptions are largely based on chapters 2 and 3
of "Physiography of Western United States” by Fenneman
(1931).

Generally, the Southern Rocky Mountains constitute a
group of broad, deeply eroded granitic anticlines between
which lie several synclinal basins, or parks, consisting of
sedimentary deposits. The northernmost of these synclinal
basins, North Park, is a 1,000-square-mile gently rolling,
treeless area with elevations ranging from 8,100 to 8,400
feet. The park is a part of a larger structural basin bisected
by the Rabbit Ears Range, which forms the southern
boundary of North Park. The Never Summer Mountains,
the Medicine Bow Mountains and the Sierra Madre (Park
Range in Colorado) rim the park on the remaining three
sides; the mountains rise abruptly from the floor of the
park to elevations generally between 10,500 to 12,000 feet.
The latter two ranges and the Laramie Mountains, which
generally have elevations less than 9,000 feet, extend into
Wyoming where they decrease in elevation and become

buried by surrounding sedimentary deposits. This sedi-
mentary-granitic rock contact serves as the approximate
boundary between the Southern Rocky Mountains and the
Wyoming Basin.

Fenneman (1931, p. 133) describes the Wyoming Basin
as an interruption or, more precisely, a sag in the Rocky
Mountain System. Here, sedimentary rocks continuous
with those of the Great Plains and Colorado Plateau have
partly buried the low-lying mountain core. Within Area
54, the Wyoming Basin consists of four subordinate basins:
The Laramie, Carbon, and Hanna Basins and the Saratoga
Valley. These basins are bounded or separated by uplifts
of the Southern Rocky Mountains or by two uplifts of the
Wyoming Basin--the Rawlins Uplift and the Sweetwater
Arch--which are a complex of several small mountain
ranges. Local relief in the basins usually is less than 300
feet; however, general elevation increases from 6,500 feet
in the northern Hanna Basin to 7,500 feet in the southern
Laramie Basin and Saratoga Valley. Elevations of the
adjacent mountains are less than those rimming North
Park; north of the Hanna Basin, they are only about 8,000
feet.
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Figure 11.3-1 Location of radionuclide sampling sites.

11.0 GROUND-WATER QUALITY-—-Continued
11.3 Radionuclides :






12.0 WATER-DATA SOURCES
12.1 Introduction

NAWDEX, WATSTORE, OWDC, and STORET have
Water-Data Information

Water data are collected in coal areas by a large number of organizations in
response to a wide variety of needs.

Three activities within the U.S. Geological Survey help
to identify and improve access to the vast amount of
existing data.

(1) The National Water Data Exchange (NAWDEX)
indexes the water data available from more than 400
organizations and serves as a central focal point to help
those needing data to determine what information is availa-
ble.

(2) The National Water Data Storage and Retrieval
System (WATSTORE) serves as the central respository of
water data collected by the U.S. Geological Survey and
contains data on the quantity and quality of surface and
ground water.

(3) The Office of Water Data Coordination (OWDC)
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coordinates Federal water-data acquisition activities and
maintains a “Catalog of Information on Water Data.” To
assist in identifying available water-data activities in coal
provinces of the United States, special indexes to the
catalog are being printed and made available to the public.

In addition to U.S. Geological Survey water-data
activities, the U.S. Environmental Protection Agency oper-
ates a data base called the Water Quality Control Informa-
tion System (STORET). This data base is used for the
storage and retrieval of data relating to the quality of
waterways within and contiguous to the United States.

More detailed explanations of these four activities are
given in sections 12.2, 12.3,12.4, and 12.5.



12.0 WATER-DATA SOURCES--Continued
12.2 National Water-Data Exchange (NAWDEX)

National Water-Data Exchange Simplifies Access
to Water Data

The National Water-Data Exchange (NAWDEX) is a nationwide program, managed by
the U.S. Geological Survey, to assist users of water data or water-related
data in identifying, locating, and acquiring needed data.

NAWDEX is a national confederation of water-ori-
ented organizations working together to make their data
more accessible and to facilitate a more efficient exchange
of water data.

Services are available through a Program Office at the
U.S. Geological Survey’s National Center in Reston, Va.,
and a nationwide network of Assistance Centers in 45
States and Puerto Rico, which provide local and conven-
ient access to NAWDEX facilities (fig. 12.2-1). A directory
is available upon request that provides names of organiza-
tions and persons to contact, addresses, telephone num-
bers, and office hours for each of these locations [Directo-
ry of Assistance Centers of the National Water-Data Ex-
change (NAWDEX), U.S. Geological Survey Open-File
Report 80-1193].

NAWDEX can assist any organization or individual in
identifying and locating water data and referring the re-
quester to the organization that retains the data required.
To perform this service, NAWDEX maintains a computer-
ized Master Water-Data Index (fig. 12.2-2) that identifies
sites for which water data are available, the type data
available for each site, and the organization retaining the
data. A Water-Data Sources Directory (fig. 12.2-3) also is
maintained that identifies organizations and the locations
within these organizations from which data may be ob-
tained. In addition, NAWDEX has direct access to some
large water-data bases of its members and has reciprocal
agreements for the exchange of services with others.

Charges for NAWDEX services are assessed at the
option of the organization providing the requested data or
data service. Search-assistance services are provided free
by NAWDEX to the greatest extent possible. Charges are
assessed, however, for those requests requiring computer
cost, extensive personnel time, duplicating services, or
other costs encountered by NAWDEX in the course of
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providing services. Charges assessed by NAWDEX Assist-
ance Centers will not exceed the direct costs incurred in
responding to the data request. Estimates of cost are
provided by NAWDEX upon request, however estimates
will be automatically provided when costs are anticipated
to be substantial.

For additional information concerning the NAWDEX
program or its services contact:

Program Office
National Water Data Exchange (NAWDEX)
U.S. Geological Survey
421 National Center
12201 Sunrise Valley Drive
Reston, VA 22092

Telephone: (703) 860-6031
FTS 928-6031

Hours: 7:45 to 4:15 Eastern Standard Time
or

COLORADO
U.S. Geological Survey
Water Resources Division
MS 415 Box 25046 Denver Federal Center
Lakewood, CO 80225

or

WYOMING
U.S. Geological Survey
Water Resources Division
P.O. Box 1125
Cheyenne, WY 82001









Remote Job-Entry Sites: Almost all of the Water
Resources Division’s district offices are equipped with
high-speed computer terminals for rémote access to the
WATSTORE system. These terminals allow each site to
put data into or retrieve data from the system within
several minutes to overnight, depending upon the priority
placed on the request. The number of remote job entry
sites is increased as the need arises.

Digital-Transmission Sites: Digital recorders are used
at many field locations to record values for parameters
such as river stages, conductivity, water temperature, tur-
bidity, wind direction, and chlorides. Data are recorded on
16-channel paper tape, which is removed from the recorder
and transmitted over telephone lines to the receiver at
Reston, Virginia. The data are recorded on magnetic tape
for use on the central computer. Extensive testing of
satellite data collection platforms indicates their feasibility
for collecting real-time hydrologic data on a national scale.
Battery-operated radios are used as the communication
link to the satellite. About 200 data relay stations are being
operated currently (1980).

Central-Laboratory System: The Water Resources
Division’s two water-quality laboratories, located in Den-
ver, Colorado, and Atlanta, Georgia, analyze more than
150,000 water samples per year. These laboratories are
equipped to automatically perform chemical analyses rang-
ing from determinations of simple inorganic compounds,
such as chlorides, to complex organic compounds, such as
pesticides. As each analysis is completed, the results are
verified by laboratory personnel and transmitted via a
computer terminal to the central computer facilities to be
stored in the Water-Quality File of WATSTORE.

Water data are used in many ways by decisionmakers
for the management, development, and monitoring of our
water resources. In addition to its data processing, storage,
and retrieval capabilities, WATSTORE can provide a
variety of useful products ranging from simple data tables

to complex statistical analyses. A minimal fee, plus the
actual computer cost incurred in producing a desired
product, is charged to the requester.

Computer-Printed Tables: Users most often request
data from WATSTORE in the form of tables printed by
the computer. These tables may contain lists of actual data
or condensed indexes that indicate the availability of data
stored in the files. A variety of formats is available to
display the many types of data.

Computer-Printed Graphs: Computer-printed graphs
for the rapid analysis or display of data are another
capability of WATSTORE. Computer programs are avail-
able to produce bar graphs (histograms), line graphs,
frequency distribution curves, X-Y point plots, site-loca-
tion map plots, and other similar items by means of line
printers.

Statistical Analyses: WATSTORE interfaces with a
proprietary statistical package (SAS) to provide extensive
analyses of data such as regression analyses, the analysis of
variance, transformations, and correlations.

Digital Plotting: WATSTORE also makes use of
software systems that prepare data for digital plotting on
peripheral offline plotters available at the central computer
site. Plots that can be obtained include hydrographs,
frequency distribution curves, X-Y point plots, contour
plots, and three-dimensional plots.

Data in Machine-Readable Form: Data stored in
WATSTORE can be obtained in machine-readable form
for use on other computers or for use as input to user-writ-
ten computer programs. These data are available in the
standard storage format of the WATSTORE system or in
the form of punched cards or card images on magnetic
tape.

WATSTORE

Station Header File

Ground-Water
Site-Inventory File

Water-Use File

1

|

Daily Values File

T

Peak Flow File

Water Quality File

Unit Values File

Figure 12.3-1 Index file stored data.
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12.4 Index to Water-Data Activities in Coal Provinces

Water Data Indexed for Coal Provinces

A special index ”Index to Water-Data Activities in Coal Provinces of the
United States” has been published by the U.S. Geological Survey’s
Office of Water Data Coordination (OWDC).

The "Index to Water-Data Activities in Coal Provinces
of the United States” was prepared to assist those involved
in developing, managing, and regulating the Nation’s coal
resources by providing information on the availability of
water-resources data in the major coal provinces of the
United States. The index is derived from the ”"Catalog of
Information on Water Data,” which is a computerized
information file about water-data acquisition activities in
the United States and its territories and possessions, with
some international activities included.

This special index consists of five volumes (fig.
12.4-1): volume I, Eastern Coal province; volume II,
Interior Coal province; volume III, Northern Great Plains
and Rocky Mountain Coal provinces; volume IV, Gulf
Coast Coal province; and volume V, Pacific Coast and
Alaska Coal provinces. The information presented will aid
the user in obtaining data for evaluating the effects of coal
mining on water resources and in developing plans for
meeting additional water data needs. The report does not
contain the actual data; rather, it provides information that
will enable the user to determine if needed data are availa-
ble.

Each volume of this special index consists of four
parts: Part A, Streamflow and Stage Stations; Part B,
Quality of Surface-Water Stations; Part C, Quality of
Ground-Water Stations; and Part D, Areal Investigations
and Miscellaneous Activities. Information given for each
activity in Parts A-C includes: (1) the identification and
location of the station, (2) the major types of data collect-
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ed, (3) the frequency of data collection, (4) the form in
which the data are stored, and (5) the agency or organiza-
tion reporting the activity. Part D summarizes hydrologic
investigations and water-data activities not included in
other parts of the index. The agencies that submitted the
information, agency codes, and the number of activities
reported by type are included.

Those who need additional information from the
Catalog File or who need assistance in obtaining water data
should contact the National Water Data Exchange
(NAWDEX). (See section 12.2.)

Further information on the index volumes and their
availability may be obtained from:

District Chief
U.S. Geological Survey
Water Resources Division
MS 415 Box 25046 Denver Federal Center
Lakewood, CO 80225

or

District Chief
U.S. Geological Survey
Water Resources Division
P.O. Box 1225
Cheyenne, WY 82001
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Figure 12.41 Index volumes and related provinces.
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12.5 STORET

STORET is U.S. Environmental Protection Agency’s
Computerized Data-Base System

STORET is the computerized water-quality data-base system maintained by the
U.S. Environmental Protection Agency.

STORET is a computerized data-base system main-
tained by the U.S. Environmental Protection Agency
(1979) for the storage and retrieval of data relating to the
quality of the waterways within and contiguous to the
United States. The system is used to store data on water
quality, water-quality standards, point sources of pollu-
tion, pollution-caused fishkills, waste-abatement needs,
implementation schedules, and other water-quality related
information. The Water-Quality File (WQF) is the most
widely used STORET file.

The data in the WQF are collected through coopera-
tive programs involving EPA, State water-pollution-con-
trol authorities, and other governmental agencies. The
U.S. Geological Survey, the U.S. Forest Service, the U.S.
Army Corps of Engineers, the Bureau of Reclamation, and
the Tennessee Valley Authority all use STORET’s WQF to
store and retrieve data collected through their water-quality
monitoring programs.

There are 1,800 water-quality parameters defined
within STORET’s WQF. In 1976 there were data from
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more than 200,000 unique collection points in the system.
Figure 12.5-1 illustrates the groups of parameters and the
number of observations that are in the WQF.

State, Federal, interstate, and local government agen-
cies can become STORET users. Information on becoming
a user of the system can be obtained by contacting the
Environmental Protection Agency. The point of contact
for Region V is:

Director
Surveillance and Analysis Division
Environmental Protection Agency
1660 Lincoln Street Suite 103
Denver, CO 80295
(303) 837-2226

Source: Handbook Water Quality Control Informa-
tion System (STORET), U.S. Environmental Protection
Agency, Office of Water and Hazardous Materials, Wash-
ington, D.C. 20460.
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14.0 SUPPLEMENTAL INFORMATION FOR AREA 54
14.1 Surface-Water Station Index

SURFACE-WATER STATION INDEX

[D=discharge, Q=water quality, M=miscellaneous, and P=peak flow.

(bio)=biological data also, {sed)=sediment data also]

5 Average Max imum
Station Station g;:;naﬁ discharge, discharge, Period of record
No identification Station name Latitude Longitude u; Type in cubic in cubic
N No. sqﬂrg feet per feet per Discharge Water quality
mite second second
1 06611000 Colorado Creek near Spicer, Co. 402631 1063005 25.8 D 23.5 408 1951-66  ~---mc-eoaeoe
2 06611100 Grizzly Creek near Spicer, Co. 402037 1062657 118 D,Q 864 1977-79  1977-80 (sed)
3 06611200 Buffalo Creek near Hebron, Co. 403123 1062207 56.3 D,Q 180 1977-80 1977-80 (sed)
4 06611300 Grizzly Creek near Hebron, Co. 403327 1062322 223 D,Q  —--eee-- 1,130 1977-80 1977-80 (sed)
5 06611500 Grizzly Creek near Walden, Co. 403808 1062346 258 D 52.5 1,340 1904-05,
1923,
1926-47  w-emecceeea-
6 06611700 Little Grizzly Creek near Coalmont, Co. 403305 1063657 10.1 300 1967-73 -
7 06611800 Little Grizzly Creek above Coalmont, Co. 403424 1063034 35.4 394 1977-79  1977-80 (sed)
8 06611900 Little Grizzly Creek above Hebron, Co. 403457 1062658 52.2 469 1977-80  1977-80 (sed)
9 06612000 Little Grizzly Creek near Hebron, Co. 403743 1062410 98.6 592 1904-05,
1931-45  —---meemmeee-
10 06612500 Roaring Fork near Walden, Co. 404059 1062736 79.1 D 57.1 790 1904-05,
1924-47  memmmeemmenee
11 06613000 North Platte River near Walden, Co. 404156 1062454 469 ) 186 1,940 1904-05,
1924-47  —=cmecmemeee
12 06613500 North Fork North Platte River
at Higho, Co. 404424 1062911 80.8 D - 380 1904-05  ------m---e-
13 06614000 North Fork North Platte River
near Walden, Co. 404340 1062441 160 D 74.9 694 1924-28,
1937-45
14 06614800 Michigan River near Cameron Pass, Co. 402946 1055152 1.583 D 2.85 44 1974-
15 06615000 South Fork Michigan River near Gould, Co. 402744 1060029 14.9 D 17.2 450 1951-58
16 06615500 Michigan River near Lindland, Co. 403313 1060228 61.4 D 37.3 663 1931-41  —---meemmeeen
17 06616000 North Fork Michigan River near Gould, Co. 403258 1060114 21.2 D 17.2 290 1950-  —-mmemmemeeee
18 06616500 Michigan River at Haworth School,
near Lindland, Co. 403646 1060504 96.1 [ 580 1937-39  c-memmemeeee-
19 06617100 Michigan River at Walden, Co. 404428 1061644 182 D 85.7 1,070 1904-05,
1923-47
20 06617500 I17inois Creek near Rand, Co. 402745 1061035 70.8 D 32.8 745 1931-40
21 06618000 Willow Creek near Rand, Co. 402811 1061301 55.9 D 9.68 200 1931-40
22 06618500 I11inois Creek at Walden, Co. 404335 1061724 259 D 36.1 2,520 1923-47
23 06619000 Michigan River near Cowdrey, Co. 405142 1062012 479 D 50.2 1,010 1904-05,
1937-47  —mmmmmcmmemee
24 06619400 Canadian River near Lindland, Co. 404143 1060356 44 D,Q 177 1978~ 1978-  (sed)
25 06619420 Williams Draw near Walden, Co. 404418 10606493 3.95 D,Q 21 1979- 1979-  (sed)
26 06619450 Canadian River near Brownlee, Co. 404829 1061409 158 D,Q 352 1978- 1978-  (sed)
27 06619500 Canadian River at Cowdrey, Co. 405147 1061839 180 D 29.8 802 1904-05,
1929-32,
1937-47  --meemememeee
28 06620000 North Platte River near Northgate, Co. 405610 1062021 1,431 0.Q 431 6,720 1904,
1915-
29 06620400 Douglas Creek above Keystone, Wy. 411100 1061610 22.1 D 35.2 865 1955-60
30 06620500 Douglas Creek near Keystone, Wy. 411040 1061600 25.6 D e 840 1912-17
31 06621000 Douglas Creek near Foxpark, Wy. 410452 1061825 120 D 78.7 1,630 1946-72
32 06622000 Big Creek at Big Creek Ranger
Station, Wy. 410300 1063130 106 D 99.2 1,300 1913-24  ---e-emcoema-
33 06622500 French Creek near French, Wy. 411230 1063100 59.6 D 89.4 1,680 1909-24
34 06622700 North Brush Creek near Saratoga, Wy. 412210 1063122 37.4 D 50 1,120 1960~
35 06622900 South Brush Creek near Saratoga, Wy. 412038 1063133 22.8 D 31.8 559 1960-74,
1976~ meemeeeeeeen
36 06623000 Brush Creek at upper station,
near Saratoga, Wy. 412130 1063310 77 | 989 1941-47  ceccmccecnme
37 06623500 Brush Creek at lower station,
near Saratoga, Wy. 411620 1063720 107 D eemeeee- 2,120 1809-16  ~--=-=smme-ae
38 06623800 Encampment River above Hog Park Creek,
near Encampment, Wy. 410125 1064927 72.7 D.Q 113 1,680 1965- 1967~
39 06623820 Hog Park Creek below Hog Park Reservoir,
near Encampment, Wy. 410201 1065133 -------- L e LT 1967-75
40 06623900 Encampment River near Encampment, Wy. 410150 1064930 105 D 156 2,290 1957-64
41 06624000 Encampment River above Encampment, Wy. 411200 1064640 205 D e 3,920 1940-44  ~--eemoeeeaee
42 06624500 Encampment River at Encampment, Wy. 411250 1064640 211 D 295 4,680 1500,
1909-32  —--mmmmmmmmen
43 06624900 Encampment River above Rainbow Canyon,
near Encampment, Wy. 411628 1064338  -~~~--—- L el
44 06625000 Encampment River at mouth,
near Encampment, Wy. 411812 1064253 265 D.Q 4,510 1940~
45 06625500 Cow Creek near Saratoga, Wy. 411840 1064640 60 D 290 1911-12
46 06626000 North Spring Creek near Saratoga, Wy. 412010 1070000 24.5 D 370 1913-15
47 06626500 Spring Creek near Saratoga, Wy. 412540 1064800 152 D 685 1911-12
48 06627000 North Platte River at Saratoga, Wy. 412718 1064816 2,840 D,Q 1,142 18,000 1903-06,
1909,
1911-70 1967-68
49 06627300 Jack Creek at Jack Creek Park,
near Saratoga, Wy. 411800 1070703 12.2 I 195 1967-68  ---m----mome-
50 06627500 Jack Creek at Matheson River,
near Saratoga, Wy. 412400 1070000 41.2 D 23.2 334 1913-24 ————mmmeme-
51 06627600 Jack Creek below Lower Jack Creek,
near Saratoga, Wy. 412523 1065947 98.2 D memeeee- 546 1957-58,
1967-68  —------om--e-
52 06628000 Jack Creek at Blydenburghs Ranch,
near Saratoga, Wy. 412710 1065540 113 D 735 1912-15  ~emcmcmmmeea-
53 06628500 Jack Creek near Saratoga, Wy. 413000 1065000 138 3 B 318 1911-12  ~—--meemmeee-
54 06628700 Sage Creek below Adams Reservoir,
near Rawlins, Wy. 412645 1071244 24.3 D 80 1967-68
55 06628750 Sage Creek near Rawlins, Wy. 413105 1070815 52 D 72 1967-68  ----
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. : Average Max imum
Station ., Station i . ) 2::;“?5 discharge, discharge, Period of record
No. identification Station name Latitude Longitude squ:lre Type in cubic in cubic
No. miles feet per feet per Discharge Water quality
second second
56 06628800 Sage Creek near Saratoga, Wy. 413453 1065917 263 D,Q 1,800 1973-81  1972-81 (sed)
57 06628900 Pass Creek near Elk Mountain, Wy. 413510 1063637 91.5 D 1,180 1957-
58 06629000 Pass Creek near Saratoga, Wy. 413540 1063840 106 D 450 1929-32
59 06629100 Rattlesnake Creek near Wolcott, Wy. 414156 1063734 13.9 P 125 1962-74
60 06629150 Coal Bank Draw tributary near Wolcott, Wy. 414405 1064318 3.65 P 787 1962-81
61 06629200 Coal Bank Draw tributary No. 2
near Wolcott, Wy. 414419 1064336 2.41 P e 839 1962-81  ----=--------
62 06629510 Pass Creek at Highway 130 Branch, Wy. 414246 1064923  -------- [ bt 1967
63 06629520 Pass Creek above Stage Station Springs,
near Wolcott, Wy. 414211 1065029  -------- /R 1967
64 06629521 Pass Creek below Stage Station Springs,
near Wolcott, Wy. 414151 1065029  -------- L e L St 1967
65 06629650 Kenny Creek near Hanna, Wy. 414412 1063619 46 P 15 196267  ==mmmmmmmmmmm
66 06629700 St. Mary Creek tributary
near Sinclair, Wy. 414433 1065157 .46 [ 282 1959-71
67 06629800 Coal Creek near Rawlins, Wy. 414544 1071607 7.32 [ 436 1959-81
68 06630000 North Piatte River above Seminoe
Reservoir, near Sinclair, Wy. 415220 1070325 4,175 D,Q 1,106 14,500 1939- 1960- (bio)
69 06630200 Big Ditch tributary near Hanna, Wy. 415145 1063135 .42 [ 470 1959-81  ---mmmemmm-ee
70 06630300 Big Ditch near Coyote Springs, Wy. 415607 1064801 110 D,Q  --mme--e 396 1975-81  1975-81
71 06630330 North Ditch near Coyote Springs, Wy. 415644 1064806 22.6 D,Q -------- 49 1976-81  1975-81
72 06630350 Seminoe Reservoir at North Platte arm,
near Seminoe Boat Club, Wy. 420035 1065019  -------- Q  mmemmmmm mmmmmemm mmemmee 1972- (bio)
73 06630440 Medicine Bow River at Bow Ranger
Station, near ETk Mountain, Wy. 413112 1062256 28.7 D meeeemee 1,120 1971-75  —-----mmmeee-
74 06630480 East Fork Medicine Bow River
near E1k Mountain, Wy. 413255 1062346 17.8 D 620 1971-75
75 06630500 Medicine Bow River near Elk Mountain, Wy. 413400 1062400 65.6 D 660 1946-47
76 06630800 Bear Creek near ETk Mountain, Wy. 413911 1062041 8.93 P 141 1962-74
77 06631000 Medicine Bow River near Medicine Bow, Wy. 414300 1061900 190 D 2,810 1911-17,
1919-25  ---mm--memee-
78 06631100 Wagonhound Creek near ETk Mountain, Wy. 413824 1061817 25.6 P 330 1962-74  --------e----
79 06631140 Third Sand Creek tributary '
near Medicine Bow, Wy 414500 1061900 .78 P 189 1965-70
80 06631150 Third Sand Creek near Medicine Bow, Wy. 414500 1061900 10.8 P 1,580 1965-81
81 06631200 Foote Creek near Arlington, Wy. 413702 1061356 5.49 P 32 1962-68
82 06631260 Foote Creek tributary near Arlington, Wy. 413745 1061632 2.10 P 22 1962-70
83 06631500 Medicine Bow River above Rock Creek,
near Medicine Bow, Wy. 415255 1060905 436 D 52.4 1,340 1951-63
84 06632000 Deep Creek near Arlington, Wy. 412710 1061630 3.13 L 116 1914-18
85 06632400 Rock Creek above King Canyon Canal,
near Arlington, Wy. 413507 1061320 62.9 D 82.3 2,590 1966~ —=m-mmemmme--
86 06632500 Rock Creek at Arlington, Wy. 413512 1061316 64.5 [ 1,720 1;%;»18,
1939-65
87 06632600 Threemile Creek near Arlington, Wy. 413318 1061019 6.31 p 863 1962-74
88 06632700 Onemile Creek near Arlington, Wy. 413508 1061126 3.59 p 210 1962-74
89 06633000 Rock Creek near Rock River, Wy. 414400 1055600 187 D 1,350 13;;—1%;
1928-33  ---------m---
90 06633500 Rock Creek below Rock River, Wy. 414635 1055548 218 D,Q 29.2 1,490 1940-42,
1951-68  1966-68
91 06633800 Rock Creek above State Fish Hatchery,
near Medicine Bow, Wy. 415502 1060112 =------- L e L LD L DL 1966-70
92 06633820 Rock Creek below State Fish Hatchery,
near Medicine Bow, Wy. 415538 1060320  -------- [ e S e e 1968
93 06634600 Littie Medicine Bow River
near Medicine Bow, Wy. 415712 1060938 963 D,Q 60.2 9,500 1974 1965 (sed)
94 06634910 Medicine Bow River tributary
near Hanna, Wy. 420032 1062932 3.01 P e 856 1965- —-mem--e-ooee
95 06634950 Willow Springs Draw tributary
near Hanna, Wy. 415830 1063150 1.98 P ememeeee 255 1965-73  ----s--emm-e-
96 06634990 Hanna Draw near Hanna, Wy. 420022 1063030 21.6 D,Q -------- 385 1975-81  1974-81 (sed)
97 06635000 Medicine Bow River above Seminoe
Reservoir, near Hanna, Wy. 420035 1063045 2,338 D,Q 178 6,590 1939- 1965- (sed)
98 06635100 Seminoe Reservoir at Medicine Bow River
arm, near Seminoe Boat Club, Wy. 420233 1064933  -------- Q  mmmmmmee mmmmmmen meemeee 1972-  (bio)
99 06635500 Seminoe Reservoir near Leo, Wy. 420921 1065429 7,230 D memmmeee mmmeeees 1939- —-emmmmeeeee-
100 06636000 North Platte River
above Pathfinder Reservoir, Wy. 421042 1065233 7,241 D,Q 1,491 18,800 1914-39,
1951-59  1969-
101 06657500 Laramie River near Glendevey, Co. 404802 1055240 101 D 73.2 2,240 1304—05,
1910~
102 06658500 Laramie River near Jelm, Wy. 410008 1060051 294 D 160 4,200 1303-95,
1910-71  ~===---mmm-ee
103 06659000 Laramie River at Woods Landing, Wy. 410640 1060040 392 D 343 4,500 lggg—inl
1895-1911 -=-----mmo-mm
104 06659500 Laramie River and Pioneer Canal
near Woods Landing, Wy. 410817 1055849 434 D meemeeee 5,060 1912-24,
1926-27,
1931-
105 06659580 Sand Creek at Colorado-Wyoming State Tine 405944 1054536 29.2 [ I 6,710 1968~ -- -
106 06659600 Sand Creek near Tie Siding, Wy. 410047 1054519 39.9 D 7.60 253 1957-68  -------e--m---
107 06660000 Laramie River at Laramie, Wy. 411936 1053627 1,071 D,Q 105 3,250 1933-72 1968
108 06660070 Laramie River above Howell, Wy. 412205 1053540  -------- D,Q ---m-m-- mmmeeee- 1980- 1980-
109 06660100 Laramie River at Howell, Wy. 412450 1053656  -------- [ ettt 1901, 1974-
110 06660500 Laramie River at Two Rivers, Wy. 412822 1054330 1,224 0,Q -------- 2,990 1303-28, 1966
1932- 66~

. Average Max imum
Station . Stgtjon . . [a]::;"a?i discha.ggc, discharge, Periscd of record
. identification Station name Latitude Longitude s ue,lre Type in cubic in cubic
No. :1‘155 feet per feet per Discharge Water quality
second second
111 06661000 Little Laramie River near Filmore, Wy. 411742 1060203 157 D 103 3,450 1902-03,
1911-26,
1932 seeememmeeeao
112 06661500 Little Laramie River at Two Rivers, Wy. 412807 1054356 376 D.Q 44 2,440 1903,
1910-27,
1933-72
113 06661530 Fourmile Creek near Centennial, Wy. 412829 1060255 7.34 D eeeeeee- 1,040 1963-68
114 06661580 Sevenmile Creek near Centennial, Wy. 412729 1060036 11.2 | 528 1962-
115 06661585 Laramie River near Bosler, Wy. 413317 1054058 1,790 D 152 1,820 1973-
116 06661600 Dutton Creek near McFadden, Wy. 413418 1060454 19.9 D 1.87 186 1958-63  --------maee-
117 06662000 Laramie River near Lookout, Wy. 414544 1054116 2,174 D,Q 131 3,340 1912-17,
1921-27,
1932- 1976-
118 402918106125600 Willow Creek below Rand, Co. 402918 1061256  -=------ L 1976-77
119 402953105581000 Michigan River below Seven Utes Mountain,
near Gould, Co. 402953 1055810 M mmmmmees mmmeeeen meeeeee 1976-77
120 403246106240600 Grizzly Creek near Coaimont, Co. 403246 1062406 [ e L B S e D 1976-77
121 403256106343200 Little Grizzly Creek above Doran Creek,
near Coalmont, Co. 403256 1063432 -------- M
122 403425106311500 Little Grizzly Creek above Chedsey Creek,
near Coalmont, Co. 403425 1063115 M
123 403440106270000 Little Grizzly Creek near Coalmont, Co. 403440 1062700 M
124 403647106050400 Michigan River below Gould, Co. 403647 1060504 M
125 403657106165000 I1Tinois River near Larand, Co. 403657 1061650 M
126 403832106250600 North Platte River below Grizzly Creek,
near Hebron, Co. 403832 1062506  -------- M
127 404059106273800 Roaring Fork River below Beaver Creek,
near Walden, Co. 404059 1062738 M
128 404143106035700 Canadian River above Muddy Creek, Co. 404143 1060357 M
129 404208106272000 South Delaney Lake, Co. 404208 1062720 M
130 404242106265900 East Delaney Lake, Co. 404242 1062659 M
131 402445106275900 North Delaney lake, Co. 404245 1062759 M
132 404317106073501 Williams Draw 1.5 miles
above station 06619420, Co. 404317 1060735 M 1979
133 404335106172300 I1linois River near Walden, Co. 404335 1061723 M 1976-77
134 404346106154800 Michigan River near Walden, Co. 404346 1061548 M 1976-77
135 404346106235300 North Platte River below North Fork
North Platte River, near Walden, Co. 404346 1062353  -------- i} 1976
136 404351106271200 Hell Creek near mouth, near Walden, Co. 404351 1062712 -------- M 1976
137 404406106251000 North Fork North Platte River above
mouth, near Walden, Co. 404406 1062510  -------- M 1976
138 404555106275300 Lake John, Co. 404555 1062753 54.6 M 1975
139 404729106283700 Lake John, Co. 404729 1062837  -------- M 1975
140 404828106141300 Canadian River at Dunways Bridge,
near Walden, Co. 404828 1061413 L 1976-77
141 405447106172600 Pinkham Creek near Northgate, Co. 405447 1061726 M 1976
142 405607106363500 Lower Big Creek Lake, Co. 405607 1063635 M 1975
143 405750106340600 South Fork Big Creek near Pearl, Co. 405750 1063406 M 1976
144 411009106285801 North Platte River below Mullen Creek,
near Encampment, Wy. 411009 1062858  -------- [ e e 1977-78
145 411523106382201 North Platte River above Beaver Creek,
near Encampment, Wy. 411523 1063822  -------- M mmmmemee mmmmeeee e 1977-78
146 411555106443501 Encampment River at Baggot Bridge,
near Encampment, Wy. 411555 1064435  -------- [ e 1977-78
147 412117106433201 North Platte River at Wyoming Highway 130,
near Saratoga, Wy. 412117 1064332 -------- [ et L LT L 1977-78
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14.1 Surface-Water Station Index
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14.2 Ground-Water Site Index

GROUND-WATER SITE INDEX

Depth .
Site . 51?9 . Local o . of Period of record
No. 1dent1§;cat1on w;;] Principal aquifer w?l1, Water watgr
feet levels quality
1 402246106060101 SBOSN 078W 26AAD01 Coalmont Formation 70 1976-81 @ ----------
2 403106106021701  SBO6N 077W 04CAAO1 Coalmont Formation 40 1976-81 ----------
3 403032106001301  SNO6N 077W 11BACO1 Coalmont Formation 52  1976-81 —------e--
4  402900106245301 SBO6N 080W 18DCDO1 Coalmont Formation ~  --=--=  ——-—oo 1979
5 403022106362701 SBO6N 082W 09BDDO1 Coalmont Formation 100 1976-81 ~---—------
6 403440106252801 SBO7N 080W 18BCCO1 Coalmont Formation ~  -----  ———oo- 1979
7 403449106251501  SBO7N O80W 19BCDO1 Coalmont Formation ~ — =-----  c--e-ue- 1979
8 403702106164601  SBOSN 079W 32DBD0O1 North Park Formation 52 1974-81 —----eeee-
9 404155106203301  SBO8SN 080W 02BACO1 North Park Formation 68 1975-81 ~------—--
10 403814106233001 SBO8N 080W 29ACDO1 North Park Formation 30 1976-81  ~----e-e--
11  404419106165201  SBO9N 079W 21BCCO1 Coalmont Formation 28 1976-81 ----------
12 404718106164601  SB1ON 079W 32DDD01 Coalmont Formation 97 1974-81 ------—---
13 410145106253801 12N 080W 07BAAO1 North Park Formation 145 e 1967
14  410725105325301 13N 073W 02CAAO1 Casper Formation 110 1966-77  —---—--—--
15 410417105444201 13N 074W 30BBCO1 Casper Formation 80 —---e--- 1968
16  410439106292301 13N 081W 22CCBO1 North Park Formation ~ ----- 1980-81  ----—-----
17  411102105371501 14N 073W 18ACDO1 Chugwater Group = ==-==  ——--eea- 1968
18 410847105585201 14N 077W 25DCDO1 Holocene alluvium 75 1948-53,
1959-76  —-—----—--
19 411016106384401 14N 082W 19ADA01 North Park Formation 85 1967,
1980-81  ~---mmeee--
20 411234106424601 14N 083W 03CABO1 North Park Formation 58 1980-81 ----------
21 411750105350001 15N 073W 04DB 01 Casper Formation 952 @ -------- 1943
22  411602105322801 15N 073W 14DAC01 Casper Formation 165  -------- 1958
23 411808106464001 15N 083W 06BBCO1 North Park Formation 101 1980-81 ----------
24  411448106401701 15N 083W 24DCCO1 North Park Formation 153 1967,
1980-81  ----—-----
25 411307106442601 15N 083W 32DDD01 North Park Formation 92 1967-81 ~-----—--—-
26  411353106425701 15N 083W 34BAB01 North Park Formation 61 1980-81 --------—--
27  411306106425701 15N 083W 34CDCO1 North Park Formation 91 1965,
1968,
1980 1966
28 411707106491301 15N 084W 10ADBO1 North Park Formation 330 1980-81 -----e----
29 411602106480101 15N 084W 14ADCO1 North Park Formation ~ ----- 1980-81  -—--------
30 411858106423101 16N 083W 34ABDO1 Holocene alluvium = ----- 1980-81 ----------
31 412202106511401 16N 084W 09CBCO1 North Park Formation 202 1968,
1980-81  ----------
32 411914106523101 16N 084W 30DDA01 North Park Formation 130 1980-81 ------—---
33 412211106560001 16N 085W 10ADD01 Browns Park Formation 100  —----ee- 1967
34  412534105342101 17N 073W 22CCDO1 Chugwater Group 100  ------e- 1943
35 412737105552901 17N 076W 10CBBO1 Mesaverde Group 67 —mmmem-- 1968
36 412610106420401 17N 083W 23BACO1 North Park Formation 85 1980-81 ----------
37 412501106442901 17N 083W 28BCD0O1 North Park Formation 54 1980-81 ----------
38 412416106425201 17N 083W 34ACBO1 North Park Formation 136 1980-81 ----------
39 412731106514501 17N 084W 08DADO1 Browns Park Formation ~ ----- 1980-81  ----------
40 412626106482401 17N 084W 14DDB01 North Park Formation 150 1967-68,
1970-75  —-mmemeee-
41  412610106552401 17N 085W 23AACO1 North Park Formation 156  1967-68,
1977-81  -—=---—---
42  413147106440401 18N 083W 16DBDO1 North Park Formation 63 1949,
1980-81  ------—---
43  413148106453701 18N 083W 17CACO01 North Park Formation 92 1980-81 —---------

94



Depth . Depth .
Site Site Local of Period of record Site Site Local of Period of record
No. identiggcation w§l1 Principal aquifer w?ll, Water Watgr No. identi;;cation w;l] Principal aquifer w?;]’ Water watgr
feet levels quality feet levels quality
44 413816105325601 19N 073W 02CDDO1 Forelle Limestone 100  1965-79  =mmmc-mmm- 91  415945106474401 23N 083W 06ACAOL Ferris Formation 303  1976-80 1977
45  413419105391301 19N 074W 36CCAOL Steele Shale 800 1968, 92 415958106482901 23N 083W 06BBBO1 Ferris Formation 146 1974-80 1974, 1977
TEy 03 R — 93  415938106482101 23N 083W 06BCDO1 Ferris Formation 265 1976-80 1977
) 94  415908106472701 23N 083W 06DDDO1 Ferris Formation 200 1974-80 1974, 1977
46 413837106415101 19N 083W 02DCBO1 North Park Formation 195 1980-81 =--=mmmmm- . . .
47 413812106431601 19N 083W 10BDBOL North Park Formation  -----  -------- 1950, 1967 95 415838106480701 23N 083W 07CAAOL  Ferris Formation 2 10 1976
48 413501106411701 19N 083W 25CCCO1 North Park Formation 175 1967,
1080-81  =mmmmmmmm- 96  415816106461501 23N 083W 08DDDO1 Ferris Formation 412 1976-80 1977
49  413701106494701 19N 084W 15DBDO1 Browns Park Formation 600 1950-54, 97  415808106413701 23N 083W 13AADO1 Hanna Formation =---- 1967,
1958-69, 1976-80 1968
1980-81  ~mmmmmmm-- 98  415727106473101 23N 083W 18DDDO1 Ferris Formation 275 1976-80 1977
50  414104106442701 20N 083W 28BABO1 North Park Formation 33 1950-81  -m-mm-mmm- 99  415657106472501 23N 0830 19ADDO1 Ferris Formation 380 1978  comemmmmee
51  414325106480501 20N 084W 12BCAO1 Browns Park Formation V) J— 1968 100  415716106482601 23N 083W 19BDBO1 Ferris Formation 195 1974-80  -=--------
52 414103106473401 20N 084W 25AABOL Browns Park Formation 135  1980-81  =m-mcmmmm- 101 415722106455301 23N 083W 21BABO1 Ferris Formation 140 1976-80 1977
53  414538106030501 21N 077W 27CBCO1 Mesaverde Group 80 —------- 1968 102 415710106454601 23N 083W 21BDAO1 Hanna Formation = = ~---= 1967,
54  414554106130301 21N 078W 30ACBO1 Mesaverde Group 2,121 —-meeee- 1968 1974-80 —-cmmmm—uc
55  414828106205601 21N 080W 12ACAO1 Hanna Formation 310 1977-80 1977 103 415631106462601 23N 083W 29AMBOL Ferris Formation 150 1976-79 1977
56  414657106213601 21N 080W 24BBAOL Hanna Formation 200 1977-80 1977 igg z%gggg%ggjggigi ggn 83%& gggggg% Ee§"15 F°£T?t‘9" 123 ig;g:gg S
57 414643106384701  2IN 082W 21BDAO1 North Park Formation R 1967, 1978 o gcene & uylum
_______ 106  415530106461601 23N 083W 32AAD01 Ferris Formation 140 1975-78 1975, 1977
58 414709106450701 21N 083W 16DDA01 Mesaverde Group 1,503 .- 1967, 1978 107 415539106463301 23N 083W 32ABAOl Ferris Formation 130 1975-78 1975, 1977
59  414542106503001 21N 084W 26CABOL Lewis Shale 80 1965-68 —--m—mmmn= ,
60 414459106502101 21N 084W 35BDA01 Browns Park Formation 160  —-mmmmm- 1968 108  415530106463301 23N 083W 32ABDO1 Ferris Formation 200 —mmmm- 1977
61 415401106223601 22N 080W 02CDCO1 Ferris Formation )0 J— 1968, 1978 109 415513106463501 23N 083W 32ACDO1 Ferris Formation 130 1974-78  -----oo-e-
L 110  415521106461801 23N 083W 32ADA01 Ferris Formation 115 1974-76 1975
62 414932106232201 22N 080W 34DCDO1 Hanna Formation 310 1976-80 1977 i i
63 414928106215601 29N 080W 35DDCO1  Hanna Formation 175 1977-80 1977 111  415506106464201 23N 083W 32DBCO1 Ferris Formation 300 1975-80 1975, 1977
i 112 415537106461101 23N 083W 33BBBO1 Ferris Formation 320 1977-79 1977
64 415200106312801 22N 081W 21AABOL Hanna Formation 150  1976-80  =-mm-mmmm- . .
O Aloo10100310607 2oN 081N FINMBOD horma Lo tion 120 lo7e-80 1977 113 415533106460901 23N 083W 33BBCO1 Ferris Formation 198  1977-79 1977
114  415532106455901 23N 083W 33BDBO1 Ferris Formation ~  =---- [Ty R —
66 414942106340401 22N 0BIW 31CCDOL Hanna Formatiom 140 1976-80 1977 115 415509106453801 23N 0B3W 33DBCOL Ferris Formation 148 1977-79  -omommomes
67 414942106340602 22N 081W 31CDD02 Hanna Formation 260 1976-80 1977 116  415852106490301 23N 084W 12ACBO1 Ferris Formation 121 1974-79 1974
68  414938106312201 22N 081W 33DDCO1 Hanna Formation 120 —mmmmeme 1977 117 415508106494401 23N 084W 35DAA01 Ferris Formation 220 1976-79  -—-mmmmmm
69 415336106345501 - 22N -082W 12ACDO1 Hanna Formation 240 1976-79 1977 118  415508106494602 23N 084W 35DAA02 Ferris Formation 236 1976-78  —mmmmmmee-
70 415144106403801 22N 082W 19DABO1 Ferris Formation 210 1976-78  -ommmammm 119  415652107014201 23N 085W 19DBDOL Mesaverde Group 119 1967-81  —--m-mmeme
1 115102106413301 22N 0824 30BCBOL Ferris Formation 220 1976-80  —mmmmmmme 120 420139106313901 24N 081W 26ABAOL Hanna Formation 120 1977-78 1967
72 415005106411701 22N 082W 31BCDO1 Ferris Formation 140 1976-80 1977 121 420022106313301 24N 081W 33DBAO1 Hanna Formation 193 1976-80 1977
73 415026106391201 22N 082W 32AAAOL Ferris Formation 250 1976-80  —--=-=-==- 122 420026106303001 24N 081W 34ACDO1 Holocene alluvium 35  1975-80  --mmommmm-
74 415408106463001 _ 22N 083W 05DDBO1 Ferris Formation ~  ==--- 1967, 123 420035106304501 24N 081W 34BDAO1 Holocene alluvium 15 1975-80 =--m--mm--
o “ 1974-80 1968, 1976 124 420009106285701 24N 081W 35DAD01 Hanna Formation 231 1976-79 1977
75 415525105514801  * 23N 075W 31ACDO1 Chugwater Group 418 ---e---- 1968 125  420203106421901 24N 083W 24CAAOl Hanna Formation 274  1967-68,
76  415750106225001 23N 080W 14CBAOL Medicine Bow Formation 110 1976-78 1977 1977-78" 1977
T O o gl fanna Formatior 208 loresn T 126  420052106472801 24N 083W 30DDDO1 Ferris Formation 205 1974-80 1974,1976,
79  415830106320302 23N 081W 09CAC02 Hanna Formation 200 1976-80  mmm-mmmme- . X 1977
! _ 127 420051106475301 24N 083W 31ABBOl Ferris Formation 210 1976-78  —commemmme
80  415830106320503 23N 08LH 09CACO3  Hanna Formation 175 1976-80 1977 121 azoslI0eassnl 2an 083w 3128801 Ferris Formation 210 197678 oo
81  415752106293101 23N 081W 14BDDO1 Hanna Formation 480 1978-8¢  ---------- 129  420052106475483 24N 083W 31ABB0O3 Ferris Formation 150 1976-78  ==--=----u
82  415730106294501 23N 081W 14CDBOL Hanna Formation 390 1978-80 Lo 130  420049106480701 24N 083W 31BAAO1 Ferris Formation 95  —memmmen 1977
- g%géggiggggggg% oo oo Sigggg% fanna Formatior e ey BT 131  420048106480901 24N 0B3W 31BABOL Ferris Formation 116  1977-79 1977
85  415529106332501 23N 081W 32AAAO1 Hanna Formation 200 1977-80 1977 132 420035106480301 24N 083W 31BADOL Ferris Formation 220 1976-78  ----------
) 133 420035106480402 24N 083W 31BAD02 Ferris Formation 220 1976-79 ----------
86 415514106280901 23N 081W 36ABBOL Hanna Formation 7T S 1977 134 420019106481201 24N 083W 31CABO1 Ferris Formation 317 1977-78 1977
87  415740106361901 23N 082W 14DBCO1 Hanna Formation 160  1978-80  =---mm--e- 135 420019106481202 24N 083W 31CABO2 Ferris .Formation 320  1977-78  —-mmmmeme-
B e N docoz Hanna Formatior TR T 136 420044106465201 24N 083W 32BAAOL Ferris Formation 250 1976-79 1977
50 412937108461301 23N 083H 043CC01 Forrds Formation 387 1976-80 1977 137 420001106461501 24N 083W 32DDDO1 Ferris Formation 97 1974-80 1974, 1976
138 420027106484301 24N 084W 36ADCOL Ferris Formation 300 1976-80 1977
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