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HYDROLOGY OF THE HART SYNCLINE AREA, NORTHWESTERN COLORADO

By William P. Van Liew and S.G. Robson

ABSTRACT

The Hart Syncline area, located about 15 miles south of the town of Craig
in northwestern Colorado, is underlain by Federal coal reserves. A study to
define the hydrology of the area prior to development of the coal resources
was done from April 1985 through September 1987.

The Hart Syncline is the prominent structural feature of the area. The
uppermost 50 to 150 feet of the Iles Formation of Upper Cretaceous age is the
water-bearing Trout Creek Sandstone Member, which constitutes the Trout Creek
aquifer. The Upper Cretaceous Williams Fork Formation overlies the Iles
Formation and consists of fractured coal beds interbedded with claystone,
mudstone, siltstone, and very fine-grained to fine-grained sandstone. Ground-
water flow in the Williams Fork Formation is mainly in the fractured coal beds
and sandstone; the interbedded fine-grained rocks probably act as confining
units. About 150 to 200 feet above the base of the Williams Fork Formation
is a laterally continuous, 2- to 3-foot layer of argillaceous volcanic ash,
called the Yampa bed, which acts as a confining unit. The interbedded coal
and fine-grained rocks underlying the Yampa bed compose the lower Williams
Fork coal aquifer. Above the Yampa bed are about 150 to 250 feet of inter-
bedded coal and fine-grained rocks, which compose the upper Williams Fork
coal aquifer. Above these aquifers in the Williams Fork Formation are about
600 feet of interbedded fine-grained rocks that contain several tens of feet
of sandstone. These sandstone beds are water bearing in places but are not
continuous throughout the Hart Syncline area.

Recharge to the bedrock aquifers occurs locally from infiltration of
precipitation on outcrops of the Trout Creek Sandstone Member and the Williams
Fork Formation. Flow in bedrock aquifers is principally down dip along
bedding planes from recharge areas near the margins of the syncline toward
discharge areas near the larger valleys at the western, northern, and eastern
margins of the syncline. The bedrock aquifers probably discharge to springs
and diffuse seeps in the valleys.

Transmissivity and hydraulic conductivity of the bedrock aquifers were
determined from four aquifer tests. Transmissivity ranged from 0.5 to 9 feet
squared per day and the hydraulic conductivity ranged from 0.005 to 0.6 foot
per day. The values of hydraulic conductivity of fractured coal and fractured
sandstone media are about 100 times that of the Trout Creek aquifer, in which
ground-water flow occurs interstitially. The total volume of recoverable
water in storage in the bedrock aquifers in the Hart Syncline area is about
0.5 million acre-feet.



Deep Rock Gulch and Waddle Creek are gaining streams at the location of
several monitoring wells completed in the valley fill. The hydraulic conduc-
tivity of the valley-fill aquifer in the valley of Deep Rock Gulch is about
0.1 to 1 foot per day and the transmissivity is about 1 to 10 feet squared per
day. The hydraulic conductivity of the valley-fill aquifer in the valley of
Waddle Creek is about 0.2 to 5 feet per day and the transmissivity is about 5
to 100 feet squared per day.

Water in the areally continuous bedrock aquifers was a calcium bicarbon-
ate type or a calcium magnesium bicarbonate type near the recharge areas, and
a sodium bicarbonate type at locations further along the ground-water flow
path. Water in local sandstone units in the upper Williams Fork Formation was
a calcium bicarbonate type or a calcium sulfate type. Dissolved-solids
concentrations for all bedrock-aquifer samples averaged about 830 milligrams
per liter.

INTRODUCTION

The Hart Syncline area of northwestern Colorado is located in mountainous
terrain about 15 mi south of Craig, Colorado (fig. 1). The 21 mi? area
contains extensive deposits of coal in rocks of the Upper Cretaceous Mesaverde
Group. Private land in the area is underlain by Federal coal reserves. The
U.S. Bureau of Land Management, as part of its responsiblity for managing
these coal resources, issued a coal-exploration license to the Getty Mining
Company! (Getty) in 1983 so that Getty could assay the coal resource and
estimate the suitability of the area for mining. As part of an effort to
define the hydrology and to determine the potential environmental effect of
additional coal development, the U.S. Geological Survey, in cooperation with
the U.S. Bureau of Land Management and Moffat County, conducted a hydrologic
study from April 1985 through September 1987 to describe the hydrology of the
Hart Syncline area prior to development of the coal resources.

Purpose and Scope

This report presents: (1) A description of the hydrogeologic framework
of the area, including the identification and location of the bedrock aqui-
fers; (2) a determination of the hydraulic characteristics and ground-water
flow system of the bedrock aquifer system; (3) an assessment of surface-water
discharge and suspended-sediment discharge from selected streams in the area;
and (4) a description of the chemical quality of the ground water, springs,
and surface water in the area.

1The use of industry or firm names in this report is for identification
or location purposes only, and does not impute responsibility for any present
or potential effects on the natural resources.
































































































































































































































































































