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CONVERSION FACTORS

The following factors can be used to convert inch-pound units to the
International System (SI) of units.

Multiply inch~-pound units By To obtain SI units
cubic foot per second (ft3/s) 0.02832 cubic meter per second
foot (ft) 0.3048 meter

foot per day (ft/d) 0.3048 meter per day

gallon per minute (gal/min) 0.06309 liter per second

inch (in.) 25.40 millimeter

mile (mi) 1.609 kilometer

square foot per day (ft?/d) 0.09290 square meter per day
square mile (mi?) 2.590 square kilometer

Temperature can be converted to degree Celsius (°C) or degree
Fahrenheit (°F) by the following equations:

°C
°F

9/5(°F-32)
5/9 (°C+32)

Hn

The following water-quality terms and abbreviations also are
used in this report:

milligrams per liter (mg/L).



HYDROLOGY OF COAL-LEASE AREAS
NEAR DURANGO, COLORADO

By Tom Brooks

ABSTRACT

The U.S. Bureau of Land Management leases Federal lands and minerals for
coal mining near Durango, Colorado. This report addresses the hydrologic
suitability of those lands for coal leasing; the report describes the general
hydrology of the Durango area and, more specifically, the hydrology of the
Stollsteimer Creek study area 32 miles east of Durango and the Hay Gulch study
area 12 miles southwest of Durango.

The most productive aquifers in the Durango study area are Quaternary
alluvium and the Tertiary Animas Formation. Water wells completed in alluvium
typically yield 5 to 20 gallons per minute; wells completed in the Animas
Formation yield as much as 50 gallons per minute. Water quality in these
aquifers is variable, but it generally is suitable for domestic use.

The coal-bearing Cretaceous Fruitland and Menefee Formations were mined
by surface methods at the Chimney Rock Mine in the Stollsteimer Creek study
area and by underground methods at the National King Coal Mine in the Hay
Gulch study area. Effects of surface mining in the Stollsteimer Creek area
are: (1) Dewatering of an alluvial aquifer; and (2) local degradation of
alluvium water quality by spoil-pile effluent. Effects of underground mining
in the Hay Gulch area are: (1) Introduction of water with greater dissolved-
solids concentrations into the upper Hay Gulch alluvium from mine runoff;

(2) subsidence fracturing which could dewater streams and the alluvial
aquifer.



INTRODUCTION

Surface and underground coal mines have been operating in parts of
Montezuma, La Plata, and Archuleta Counties, Colorado for more than a century
(fig. 1). The U.S. Bureau of Land Management has designated parts of
these counties as a Known Recoverable Coal Resource Area (KRCRA), and may
offer additional coal-mining tracts for leasing.

Surface and ground water may be disturbed by open-pit mining and
underground mining. As more coal tracts are leased, the possibility for
disruption of existing surface- and ground-water supplies increases. Such
disruption is a particular concern in rural areas, where ground water is
important for domestic and stock use. Mining may alter recharge and discharge
areas, water chemistry, and flow characteristics. During 1983-84, the U.S.
Geological Survey, in cooperation with the BLM and U.S. Forest Service,
studied the hydrology of the area and assessed the hydrologic effects of
present and future coal mining in the area.

Purpose and Scope

The purpose of this report is to describe the general hydrology of the
KRCRA and the hydrology and hydrologic effects of mining in two specific study
areas within the KRCRA shown in figure 1: the Stollsteimer Creek area and the
Hay Gulch area. The Stollsteimer Creek study area includes a surface mine
located in a stream valley, where mining may affect surface water, ground
water, and water quality. The Hay Gulch study area includes an underground
mine that may cause surface-water losses through subsidence fractures, and may
alter ground-water chemistry.

The major study objective was to define the ground- and surface-water
characteristics of the specific and general study areas. Specific objectives
were to:

1. Prepare a bibliography of previous studies.

2. Define local and regional ground-water flow systems as data

permit.

3. Determine surface- and ground-water chemistry in areas proximal

to coal mining.

4. Describe the ability of geologic units in the specific study areas

to transmit ground water.

5. Determine the potential impacts of coal mining on the hydrologic

systems in the specific study areas.

6. List needs for future hydrologic investigations.

The study objectives were met by several methods. Well information and
data were obtained from the U.S. Geological Survey, Colorado State Engineer's
Office, and mining companies. Wells and springs were inventoried and stream
discharges were measured. The effects of flooding in Stollsteimer Creek were
determined using methods described by McCain and Jarrett (1976). The land
surface overlying underground mines was examined for evidence of subsidence.







































































































































