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FACTORS FOR CONVERTING INCH-POUND UNITS TO

INTERNATIONAL SYSTEM OF UNITS (SI)

For 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
acre
British thermal unit
cubic foot per second

cubic foot per second per
square mile

foot
gallon per minute
gallon per second
inch

micromhos per centimeter at
25° Celsius

mile

million gallons per day

pound

square foot

square mile

ton (short, 2,000 pounds)
ton per acre

ton per day

ton per square mile

By
4047
1055

0.02832

0.01093
0.3048
0.06309
3.785

25.40

100
1.609

0.04381
3,785

453.6
0.09290
2.590
0.9072
0.0002241
0.0105

0.3503

To obtain
square meter
joule
cubic meter per second

cubic meter per second per
square kilometer

meter

liter per second
liter per second
millimeter

microsiemens per meter at
25° Celsius

kilometer

cubic meter per second
cubic meter per day

gram

square meter

square meter

metric ton

megagram per square meter

kilogram per second

megagram per square kilometer

Temperature can be converted to degrees Fahrenheit (°F) or degrees Celsius (°C)

by the following equations:
°F = 1.8°C + 32

°C = 0.556 (°F - 32)



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 49,
NORTHERN GREAT PLAINS

AND ROCKY MOUNTAIN

COAL PROVINCES,

MONTANA AND WYOMING

BY
STEVEN E. SLAGLE AND OTHERS

Abstract

The nationwide need for hydrologic information
characterizing conditions in mined and potential
mined areas has become critical with the enactment
of the Surface Mining Control and Reclamation Act
of 1977. This report is designed to be useful to
surface mine owners, operators, and others by pre-
senting existing hydrologic information and by iden-
tifying sources of hydrologic information. A brief
text with an accompanying map, chart, graph, or
other illustration presents general hydrologic infor-
mation for each of a series of water-resources-related
topics. Summation of the topical discussions pro-
vides a description of the hydrology of the area.

Area 49 encompasses about 10,700 square miles
in southeastern Montana and north-central Wyom-
ing, near the center of the Northern Great Plains
Coal Province. The land surface typically is charac-
terized by rolling uplands dissected by steep-walled
valleys and primarily is drained by the Yellowstone
River, the Tongue River, and Rosebud Creek and
their tributaries.

Streamflow varies seasonally, with the largest
flows occuring in response to rainfall and snowmelt.
Peak flows in mountain streams generally occur in
June as a result of snowmelt mixed with rain. Peak
flows in prairie streams generally occur in March as a
result of snowmelt or during June through August as
a result of rainfall. Composition of major ions and
dissolved-solids concentration varies with stream-
flow. During low-flow periods, water in the streams
generally is of the sodium sulfate type and can
contain dissolved-solids concentrations in excess of
4,000 milligrams per liter. The water composition
during low flow is a reflection of the ground-water
quality. During direct-runoff periods, the water
generally is of the calcium magnesium bicarbonate
type and has much smaller dissolved-solids concen-
trations. Concentrations of less than 100 milligrams
per liter have been measured from intermittent
streams at times of snowmelt and frozen ground.

Bedrock geology in the area includes Upper
Cretaceous to lower Tertiary rocks of the Bearpaw
Shale; the Fox Hills Sandstone; the Hell Creek For-
mation; the Tullock, Lebo Shale, and Tongue River
Members of the Fort Union Formation; and the

Wasatch Formation. Alluvium of Quaternary age is
present along most streams.

Strippable coal deposits within the area are about
33.6 billion tons, primarily in the Tongue River
Member of the Fort Union Formation. About 223
million tons of coal was produced from the area from
1970 through 1980. Peak production was 35.7 mil-
lion tons during 1979.

Aquifers in the area include the Fox Hills-lower
Hell Creek, Tullock, Tongue River-Wasatch, and
alluvium. Wells completed in the Fox Hills-lower
Hell Creek aquifer may yield as much as 200 gallons
per minute. Wells completed in other bedrock aqui-
fers commonly yield 8 to 15 gallons per minute.
Wells completed in alluvium may yield several hun-
dred gallons per minute in local areas along major
streams, but yields from alluvium commonly are 30
gallons per minute or less. Ground water above the
Bearpaw Shale generally can be divided into a shal-
low and a deep flow system. Water in the shallow
system generally is at depths of less than about 200
feet and flows in the direction of the local topograph-
ic drainage. Water in the deep system, which gener-
ally is present at depths greater than about 200 feet,
flows more regionally and generally northward to-
ward the Yellowstone River. Water from the shallow
flow system generally is of the sodium sulfate type.
Dissolved-solids concentration averages about 2,000
milligrams per liter. Water from the deep flow system
contains principally sodium and bicarbonate and has
an average dissolved-solids concentration of about
1,400 milligrams per liter.

Surface mining may increase the potential for
hydrologic problems. Increased erosion can cause
channel filling by excessive sediment deposition,
thereby decreasing the carrying capacity of the
stream and altering the habitat of aquatic organisms.
Ground-water levels can decline in and near surface-
mined areas where the excavation intersects water-
yielding materials. These declines generally will be
only temporary and water levels will recover to
approximate premining conditions after mining is
completed. Degradation of water quality can result
from the reaction of water with fresh mineral sur-
faces in the replaced overburden materials.



1.0 INTRODUCTION
1.1 Objective

Report Summarizes Available Hydrologic Data

Existing hydrologic conditions and sources of information are identified to
aidin leasing decisions, and preparation and appraisal of Environmental
Impact studies and mine-permit applications.

Hydrologic information and analysis are needed
to aid in decisions to lease Federally owned coal and
for the preparation of the necessary Environmental
Assessments and Impact Study Reports. This need
has become even more critical with the enactment of
Public Law 95-87, the "Surface Mining Control and
Reclamation Act of 1977.” This Act requires an
appropriate regulatory agency to issue mining per-
mits based on the review of permit application data
to assess hydrologic impacts. That need is partly
fulfilled by this report, which broadly characterizes
the hydrology of Area 49 in Montana and Wyoming,
a part of the Northern Great Plains Coal Province
(fig. 1.1-1). This report is one of a series that de-
scribes coal provinces nationwide.

This report provides general hydrologic informa-
tion, by means of a brief text with accompanying
map, chart, graph or other illustration, for each of a
series of water-resources-related topics. Summation

of the topical discussions provides a description of
the hydrology of the area. The information con-
tained herein will be useful to Federal agencies in the
leasing and management of Federal coal lands and to
surface-mine owners, operators, and others prepar-
ing permit applications and to regulatory authorities
evaluating the adequacy of the applications.

The hydrologic information presented herein or
available through sources identified in this report will
be useful in describing the hydrology of the "general
area” of any proposed mine. This hydrologic infor-
mation will be supplemented by the lease applicant’s
specific site data as well as data from other sources.
The purpose of the specific site data is to provide a
detailed appraisal of the hydrology of the area in the
vicinity of the mine and the anticipated hydrologic
consequences of the mining operation.















Milligram per liter is a unit expressing the con-
centration of chemical constituents in solution as
mass (milligram) of solute per unit volume (liter) of
water. Concentration of suspended sediment also is
expressed in milligrams per liter (see suspended-
sediment concentration).

Partial-record station is a particular site where
limited streamflow or water-quality data, or both,
are collected systematically during a period of years
for use in hydrologic analyses.

Perennial streams is a stream that flows contin-
uously.

pH is the negative base 10 logarithm of the
hydrogen-ion activity in solution; it is a measure of
the acidity or basicity of a solution.

Potentiometric surface is a surface that repre-
sents the static hydraulic head. As related to an
aquifer, it is defined by the levels to which water will
rise in tightly cased wells. The water table is a
particular potentiometric surface.

Sediment is solid material that originates mostly
from disintegrated rocks and is transported by, sus-
pended in, or deposited from water; it includes
chemical and biochemical precipitates and decom-
posed organic material such as humus. The quantity,
characteristic, and cause of sediment in streams are
affected by environmental factors. Some major fac-
tors are degree of slope, length of slope, soil charac-
teristics, land use, and quantity and intensity of
precipitation.

Site is a position on a stream or a well where data
are collected one or more times but not at regular
intervals.

Specific conductance is a measure of the ability
of water to conduct an electrical current. It is ex-
pressed in micromhos per centimeter at 25° Celsius.
Specific conductance is related to the type and con-
centration of ions in solution and can be used for
approximating the dissolved-solids concentration of
the water. Commonly, the concentration of dis-
solved solids (in milligrams per liter) is about 65
percent of the specific conductance (in micromhos
per centimeter). This relationship is not constant,
and may vary in the same source with changes in the
composition of the water.

Spoil material (spoils) is overburden material

that is placed in the mine pit after completion of
mining.

Stage-discharge relation is the relation between
gage height (stage) and volume of water flowing in a
channel per unit of time (discharge).

Station is a point on a stream or a well where
data are collected at regular intervals.

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.

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
suspension 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
about 0.3 foot above the bed), expressed as milli-
grams of dry sediment per liter of water-sediment
mixture.

Taxonomy is the division of biology concerned
with the classification and naming of organisms. The
classification of organisms is based upon a hierarch-
ical method beginning with Kingdom and ending
with Species at the base. The less precise the classifi-
cation, the fewer features the organisms have in
common. For example, the taxonomy of a particular
mayfly, Hexagenia limbata, is the following:

Kingdom Animal
Phylum Arthropoda
Class Insecta
Order Ephemeroptera
Family Ephemeridae
Genus Hexagenia
Species limbata

Water year is the 12-month period from October
1 through September 30. The water year is designated
by the calendar year in which it ends and which
includes 9 of the 12 months. Thus, the year ended
September 30, 1981, is the 1981 water year.

2.0 DEFINITION OF TERMS



3.0 GENERAL FEATURES
3.1 Climate

Climate is Semiarid

Area 49 has a semiarid climate, with most rainfall occurring in June and
the driest months being in winter.

The climate is characterized by cold dry winters,
cool moist springs, hot moderately dry summers, and
cool dry falls. Winter cold waves are often interrupt-
ed by extended periods of warm weather. Summers
are dominated by hot sunny days and cool nights.
Average annual temperatures, based on the record
for 1941-70, range from 44.7°F at Broadus, Mon-
tana, to 45.9°F at Colstrip, Montana, according to
National Weather Service records. January normally
is the coldest month. Average January temperatures
range from 15.4°F at Miles City, Montana, to 21.0°F
at Colstrip and at Sheridan, Wyoming. July is nor-
mally the warmest month. Average July tempera-
tures range from 70.4°F at Sheridan to 74.4°F at
Miles City. Several days with maximum tempera-
tures in excess of 100°F are not uncommon.

Average annual precipitation ranges from about
12 inches along the northwest side of the area to
about 20 inches in the mountains at the southern end.
Annual precipitation generally is more variable,
more intense, and less in the prairie areas than in the
mountains. Most of the annual precipitation occurs
from April through June, but seasonal variation is

large. June has the most rainfall of the spring and
summer months. The winter months in the prairie
areas are the driest. Snow accumulation in the
mountains provides a source of water to sustain
streamflow throughout the summer months in
streams that originate in the mountains.

Average annual precipitation, in inches, for the
study area is shown in figure 3.1-1. The base period
for computation is 1941-70. The distribution of
rainfall by months for Miles City is shown in figure
3.1-2. The extremes are presented to show variations
from normal for each month.

Daily temperature and precipitation data are
published monthly as “Climatological Data for
Montana” and ”Climatological Data for Wyoming”
by the National Oceanic and Atmospheric Adminis-
tration, National Climatic Center, Ashville, North
Carolina. Statistical information is presented in U.S.
Department of Commerce, Weather Bureau, NOAA
Atlas No. 2, titled, "Precipitation-frequency atlas of
the Western United States.”









































































































Table 7.4-1 Peak discharge for specified exceedance probabilities at selected gaging stations.

[Map number: refers to locations in figure 6.3.1-1]

Discharge, in cubic feet per second, for speci-
fied exceedance probability, in percent

Map Station Per-
No. No. Station name cent 50 10 4 2 1
22 06295020  Short Creek near Forsyth, Mont. 104 774 1,590 2,640 4,050
23 06295050 Little Porcupine Creek near 1,480 4,200 6,370 8,410 10,600
Forsyth, Mont.
25 06295100 Rosebud Creek near Kirby, Mont. 98 356 590 815 1,080
35 06295200 Whitedirt Creek near Lame Deer, 8 35 58 82 112
Mont.
66 06296000 Rosebud Creek near Forsyth, 325 1,130 1,890 2,640 3,600
Mont.
70 06296100 Snell Creek near Hathaway, 98 341 530 709 921
Mont.
77 06298000 Tongue River near Dayton, Wyo. 1,670 2,650 3,140 3,500 3,860
80 06298500 Little Tongue River near 128 333 470 586 712
Dayton, Wyo.
84 06299500 Wolf Creek at Wolf, Wyo. 312 621 805 952 1,120
88 06300500 East Fork Big Goose Creek 514 779 917 1,020 1,130
near Big Horn, Wyo.
117 06306300 Tongue River at State line, near 3,840 6,670 8,270 9,710 11,400
Decker, Mont.

122 06306900 Spring Creek near Decker, Mont. 136 812 1,550 2,310 3,310

123 06306950 Leaf Rock Creek near Kirby, 43 203 359 519 720
Mont.

172 06307640 Spring Creek near Ashland, 120 342 489 627 793
Mont.

173 06307660  Walking Horse Creek near 7 61 130 206 309
Ashland, Mont.

204 06307760 Stebbins Creek near Ashland, 4 23 47 73 106
Mont.

205 06307780 Stebbins Creek at mouth, near 80 508 955 1,450 2,120
Ashland, Mont.

231 06308200 Basin Creek tributary near 14 83 157 233 330
Volborg, Mont.

232 06308300 Basin Creek near Volborg, Mont. 163 924 1,660 2,400 3,350

240 06309000 Yellowstone River at Miles 45,000 68,000 86,000 101,000 117,000
City, Mont.

241 06309020 Rock Springs Creek tributary 11 70 137 199 280

at Rock Springs, Mont.

242 06309040 Dry House Creek near Angela, 152 1,030 1,540 2,850 3,980

Mont.
243 06309060 North Fork Sunday Creek trib. 41 152 260 370 503
No. 2 near Angela, Mont,
248 06309080 Deep Creek near Kinsey, Mont. 579 1,740 2,510 3,170 3,940
250 06309090 Ash Creek near Locate, Mont. 22 170 335 511 741

7.0 SURFACE WATER--Continued
7.4 Peak Flow at Gaged Sites



7.0 SURFACE WATER--Continued
7.5 Estimating Peak Flow at Ungaged Sites

Peak-Flow Characteristics May Be Estimated for Ungaged Streams

Multiple-regression equations for estimating peak flows for various
exceedance probabilities have been developed for three geographic areas.

Multiple-regression equations have recently been
developed for estimating flood peaks at ungaged
stream sites within Area 49 (Parrett and Omang,
1981). The equations generally are applicable to
unregulated streams where the drainage basins have
not been significantly altered by man’s activities.
The equations thus may not be valid for areas where
extensive surface mining occurs or to estimate im-
pacts of mining.

The estimating equations were developed for
different geographic areas. Within Area 49 three
geographic areas were delineated, and three corre-
sponding sets of equations are presented in table
7.5-1. In general, annual flood peaks are larger and
more variable in the East-Central Plains area than in

44

the other two areas. All equations utilize a geograph-
ical factor that must be obtained from a map. The
area map (fig. 7.5-1) shows the boundaries of the
three geographic areas and the geographical factors
for each area. The estimating equations are present-
ed in table 7.5-1.

More detailed information on the use, accuracy,
and limitations of the estimating equations is present-
ed in the report by Parrett and Omang (1981). Other
techniques for estimating flood peaks on the main
stem Yellowstone River and on streams where some
streamflow-gaging data are available also are given
by Parrett and Omang.
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10.1 Dissolved Solids

10.0 GROUND-WATER QUALITY



10.0 GROUND-WATER QUALITY--Continued

10.2 Trace, Radiochemical, and Miscellaneous Constituents

Trace-Element Concentrations Generally Less Than Recommended
Maximums for Drinking

Trace-elements concentrations are small because of large pH and the
presence of sulfide.

Trace-element concentrations in ground water
(table 10.2-1) vary throughout Area 49, and most are
less than the maximum contaminant levels estab-
lished for drinking water by the U.S. Environmental
Protection Agency (1977a, 1977b). Only iron and
manganese concentrations commonly exceed the
recommended maximums. Boron and strontium con-
centrations in excess of 1,000 micrograms per liter
also were reported.

Concentrations of nitrate (as nitrogen) were 6.2
milligrams per liter or less, except one anomalously
large value of 14 milligrams per liter. That concen-
tration was in excess of maximum contaminant levels
for drinking water.

68

Radionuclide concentrations in water sampled
from wells generally were in excess of the maximum
contaminant levels specified for public water supplies
by the U.S. Environmental Protection Agency
(1976). The average dissolved gross alpha and max-
imum suspended gross alpha levels were both larger
than the specified maximum of 15 picocuries per liter
( 10.2 micrograms per liter). The maximum dissolved
gross beta level detected was three times the specified
maximum of 50 picocuries per liter; however, aver-
age dissolved gross beta and suspended gross beta
levels were within the acceptable levels.
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and Miscellaneous Constituents

10.2 Trace, Radiochemical,
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10.0 GROUND-WATER QUALITY--Continued
10.3 Ground-Water-Quality Controls

Ground-Water Quality Controlled by Hydrologic, Geologic,
and Biological Factors

Aquifer mineralogy and solution chemistry largely are responsible for
concentrations of solutes.

Geochemical changes occur within the shallow
ground-water system as water flows from areas of
recharge to deeper parts of the aquifers. Aquifer
mineralogy and solution chemistry largely are re-
sponsible for the concentrations of solutes, although
time, distance of travel, and biological factors also
are important.

Sodium enrichment constitutes the primary ca-
tion modification. Direct sodium enrichment results
from leaching of sodium from the sediments and
cation exchange of sodium for calcium and magnesi-
um. Indirect sodium enrichment results from
precipitation of calcium and magnesium carbonates,
which effectively increases the ratio of sodium to
other cations. Sodium dilution can occur where
water containing a small concentration of sodium
mixes with water containing a large concentration of
sodium. Sodium dilution generally occurs where
recharge water containing larger percentages of calci-
um and magnesium percolates through the soils and
dilutes ground water containing larger percentages of
sodium.

Sulfate and bicarbonate plus carbonate provide
the major competition among the anions for domi-
nance in solution. Sulfate enrichment is the domi-
nant chemical process in the shallow ground-water
system. Direct sulfate enrichment may occur from
weathering of pyrite or dissolution of gypsum and is
accompanied by increases in dissolved-solids concen-
tration. Increases in the ratio of sulfate to other ions
may occur by precipitation of calcium and magnesi-
um carbonates, which effectively removes bicarbon-
ate from solution. The apparent loss of sulfate may
be caused in many instances by mixing of water
containing large concentrations of sulfate with re-
charge water or water from deeper aquifers contain-
ing small concentrations of sulfate. Anaerobic bac-
teria, which reduce sulfate to suifide, have been
identified in relatively large numbers in some ground
water in Area 49. Dockins and others (1980) imply
that small sulfate concentrations in some ground
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water in the area likely results from sulfate depletion
by bacterial sulfate reduction.

A generalized geochemical conceptual model
(fig. 10.3-1) was developed from probable mineral-
water interactions, aqueous chemistry, geology, and
hydrology in southeastern Montana (Lee, 1980). The
model is restricted to localized flow systems where
the distance from recharge to discharge is less than
about 20 miles.

At point A, water quality would represent re-
charge water dominated by magnesium, calcium, and
bicarbonate, with significant concentrations of sodi-
um and sulfate, but having a small dissolved-solids
concentration. As the water percolates through the
system, sodium and sulfate enrichment results in
larger percentages of sodium, sulfate, and dissolved
solids at B. At C, water quality would represent a
mixture of an intermediate sodium and sulfate water
and recharge water that has percolated through a
very permeable clinker facies. The mixing results in a
solution containing a smaller dissolved-solids con-
centration than at B, with a water quality approach-
ing that for recharge water; that is, lesser percentage
of sodium and sulfate. At D, water quality is
predominantly sodium and sulfate (developed by
sodium and sulfate enrichment), which may dis-
charge as base flow to the stream. In the deep coal
bed at E, sulfate reduction may dominate the geo-
chemistry of the water, producing a sodium bicar-
bonate quality that is almost indistinguishable from
water qualities of deeper aquifers. At F, static water
quality of the deeper regional systems (whose chemi-
cal character probably developed similar to water at
E) would be dominated by sodium and bicarbonate.
Finally at G, upward leakage would result in water
that is a composite of waters from D, E, and F.
Chemical character of water at G would be deter-
mined by the dominant water supply from D, E, or
F.









11.0 WATER-DATA SOURCES
11.1 Introduction

NAWDEX, WATSTORE, and OWDC Have Water-Data Information

Water data are collected in coal areas by many organizations in response
to a wide variety of missions and needs.

Within the U.S. Geological Survey three activi-
ties help to identify and improve access to the vast
amount of existing water data:

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

(2) The National Water Data Storage and Retrie-
val System (WATSTORE), which serves as the cen-
tral repository of water data collected by the U.S.
Geological Survey and which contains large volumes
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of data on the quantity and quality of both surface
and ground waters.

(3) The Office of Water Data Coordination
(OWDCQ), which coordinates Federal water-data ac-
quisition activities and maintains a "Catalog of In-
formation 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.

A more detailed explanation of these three activi-
ties is given in sections 11.2, 11.3, and 11.4.



11.0 WATER-DATA SOURCES--Continued
11.2 National Water Data Exchange (NAWDEX)

NAWDEX 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-
oriented organizations working together to make
their data more readily accessible and to facilitate a
more efficient exchange of water data.

Services are available through a Program Office
located at the U.S. Geological Survey’s National
Center in Reston, Virginia, and a nationwide net-
work of Assistance Centers located in 45 States and
Puerto Rico, which provide local and convenient
access to NAWDEX facilities (see fig. 11.2-1). A
directory (Edwards, 1980) is available on request that
provides names of organizations and persons to
contact, addresses, telephone numbers, and office
hours for each of these locations.

NAWDEX can assist any organization or in-
dividual in identifying and locating needed water
data and referring the requester to the organization
that retains the data required. To accomplish this
service, NAWDEX maintains a computerized Master
Water Data Index (fig. 11.2-2), which identifies sites
for which water data are available, the type of data
available for each site, and the organization retaining
the data. A Water Data Sources Directory (fig.
11.2-3) also is maintained that identifies organiza-
tions that are sources of water data and the locations
within these organizations from which data may be
obtained. 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 request-
ed 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 incurred by
NAWDEX in the course of providing services. In all
instances, charges assessed by NAWDEX Assistance
Centers will not exceed the direct costs incurred in
responding to the data request. Estimates of cost are
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provided by NAWDEX upon request and 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, Virginia 22092
Telephone: (703) 860-6031

FTS 928-6031
Hours: 7:45-4:15 Eastern Time

or

NAWDEX ASSISTANCE CENTER
MONTANA
U.S. Geological Survey
Water Resources Division
428 Federal Building
Drawer 10076
Helena, Montana 59626
Telephone: (406) 449-5263
FTS 585-5263
Hours: 8:00-4:45 Mountain Time

or

NAWDEX ASSISTANCE CENTER
WYOMING
U.S. Geological Survey
Water Resources Division
J.C. O’Mahoney Federal Center
Room 4007, P.O. Box 1125
2120 Capitol Avenue
Cheyenne, Wyoming 82003
Telephone (307) 778-2220, Ext. 2153
FTS 328-2153
Hours: 8:00 - 4:30 Mountain Time









Water-Quality File: Results of more than 1.4
million analyses of water samples that describe the
chemical, physical, biological, and radiochemical
characteristics of both surface and ground waters are
contained in this file. These analyses contain data for
185 different constituents.

Unit-Values File: Water parameters measured
on a schedule more frequent than daily are stored in
this file. Rainfall, stream discharge, and temperature
data are examples of the types of data stored in the
Unit-Values File.

Ground-Water Site-Inventory File: This file is
maintained within WATSTORE independent of the
files discussed above, but it is cross-referenced to the
Water-Quality File and the Daily-Values File. It
contains inventory data about wells, springs, and
other sources of ground water. The data include site
location and identification, geohydrologic character-
istics, well-construction history, and one-time onsite
measurements such as water temperature. The file is
designed to accommodate 255 data elements and
currently contains data for nearly 700,000 sites.

Water-Use File: This file is also an independent
file maintained within WATSTORE that contains
aggregated estimates of water usage by county and
hydrologic unit. The Water-Use File has the capabil-
ity to store and disseminate aggregated data on water
withdrawals and returns.

All data files of the WATSTORE system are
maintained and managed on the central computer
facilities of the Geological Survey at its National
Center. However, data may be entered into or re-
trieved from WATSTORE at a number of locations
that are part of a nationwide telecommunication
network.

Remote Job-Entry Sites: Almost all Water Re-
sources Division district offices are equipped with
high-speed computer terminals for remote 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 stage, conductivity, water
temperature, turbidity, wind direction, and chloride
concentration. Data are recorded on a l6-channel
paper tape, which is removed from the recorder and
transmitted via 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 Re-
sources Division’s two water-quality laboratories-
located in Denver, Colorado, and Atlanta, Georgia-
-analyze more than 150,000 water samples per year.
These laboratories are equipped to automatically
perform chemical analyses ranging from determina-
tions of simple inorganic compounds, such as chlo-
rides, to complex organic compounds, such as pesti-
cides. 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 WAT-
STORE.

Water data are used in many ways by decision-
makers 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 re-
quest 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 analyses or display of data are
another capability of WATSTORE. Computer pro-
grams are available to produce bar graphs
(histograms), line graphs, frequency distribution
curves, X-Y point plots, site-location map plots, and
other similar items by means of line printers.

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

Digital Plotting: WATSTORE also makes use of
software systems that prepare data for digital plot-
ting 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-dimension-
al 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-written computer programs. These data are
available in the standard storage format of the WAT-

STORE system or in the form of punched cards or
card images on magnetic tape.

[ WATSTORE J

Station Header File

Ground-Water
Site-Inventory File

Water-Use File

I I

Peak Flow File

Daily Values File

Water Quality File

Unit Values File

Figure 11.3-1 Index to file-stored data.
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11.3 WATSTORE
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11.4 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 about the availability of water-resouces
data in the major coal provinces of the United States.
It is derived from the "Catalog of Information on
Water Data,” which is a computerized information
file about water-data aquisition activities in the Unit-
ed States, and its territories and possessions, with
some international activities included.

This special index consists of five volumes (fig.
11.4-1): Volume I, Eastern Coal province; Volume
I1, 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 informa-
tion that will enable the user to determine if needed
data are available.

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, Qual-
ity of Ground-Water Stations; and Part D, Areal
Investigations and Miscellaneous Activities. Infor-
mation given for each activity in Parts A-C includes:
(1) the identification and location of the station, (2)
the major types of data collected, (3) the frequency
of data collection, (4) the form in which the data are
stored, and (5) the agency or organization reporting
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the activity. Part D summarizes areal hydrologic
investigations and water-data activities not included
in the other parts of the index. The agencies that
submitted the information, the agency codes, and the
number of activities reported by type are listed in a
table.

Assistance in obtaining additional information
from the Catalog file or in obtaining water data is
available from the National Water Data Exchange
(NAWDEX) (see section 11.2).

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

U.S. Geological Survey
Water Resources Division
428 Federal Building
Drawer 10076
Helena, Montana 59626

Telephone (406) 449-5263
FTS 585-5263

or

U.S. Geological Survey
Water Resources Division
J.C. O’Mahoney Federal Center
Room 4007, P.O. Box 1125
2120 Capitol Avenue
Cheyenne, Wyoming 82003

Telephone (307) 778-2220, Ext. 2153
FTS 328-2153
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