
Geologic Unit Hydrologic Characteristics

RECENT ALLUVIUM
HOLOCENE

Typically fine grained and poorly sorted in intermittent drainages.  Occasional
very thin, clean interbedded sand lenses.  Low yields and excessive dissolved
solids generally make these aquifers unsuitable for domestic, agricultural and
livestock usage.  Low infiltration capacity unless covered by sandy eolian
blanket.

CLINKER
HOLOCENE TO
PLEISTOCENE

Baked and fused bedrock resulting from burning coal seams which ignite on the
outcrop from lightning, manmade fires or spontaneous combustion.  The reddish
clinker (locally called scoria, red dog, etc.) formed by melting and partial fusing
from the burning coal.  The baked rock varies greatly in the degree of alteration;
some is dense and glassy while some is vesicular and porous.  It is commonly
used as a road construction material and is an aquifer wherever saturated.

WASATCH FORMATION
EOCENE

Lenticular fine sands interbedded in predominantly very fine grained siltstone
and claystone may yield low to moderate quantities of poor to good quality water.
The discontinuous nature and irregular geometry of these sand bodies result in
low overall permeabilities and very slow groundwater movement in the overbur-
den on a regional scale.  Water quality in the Wasatch formation generally does
not meet Wyoming Class I drinking water standards due to the dissolved mineral
content.  Some wells do, however, produce water of considerably better quality
which does meet the Class I standard.
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The coal seams serve as regional groundwater aquifers and exhibit highly
variable aquifer properties.  Permeability and porosity associated with the coal
arise almost entirely from fractures.  Coal water typically does not meet Class I
or Class II (irrigation) use standards.  In most cases, water from coal wells is
suitable for livestock use.  The coal water is used throughout the region as a
source of stock water and occasionally for domestic use.

The Lebo Member, also referred to as “The Lebo Confining Layer” has a mean
thickness of 711 feet in the PRB and a thickness of about 400 feet in the vicinity
of Gillette (Lewis and Hotchkiss 1981).  The Lebo typically yields small quantities
of poor quality groundwater.  Where sand content is locally large, caused by
channel or deltaic deposits, the Lebo may yield as much as 10 gpm (Lewis and
Hotchkiss 1981).

The Tullock Member has a mean thickness of 785 feet in the PRB and a mean
sand content of 53 percent which indicates that the unit generally functions well
as a regional aquifer.  Yields of 15 gpm are common but vary locally and may be
as much as 40 gpm.  Records from the SEO indicate that maximum yields of
approximately 300 gpm have been achieved from this aquifer.  Water quality in
the Tullock Member often meets Class I standards.  The extensive sandstone
units in the Tullock Member are commonly developed regionally for domestic and
industrial uses.  The City of Gillette is currently using eight wells completed in
this zone to meet part of its municipal water requirements.
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Sandstone and interbedded sandy shales and claystone provide yields generally
of less than 20 gpm.  Higher yields are sometimes achieved where sand
thicknesses are greatest.  Water quality is typically fair to good.

FOX HILLS
SANDSTONE

Sandstone and sandy shales yield up to 200 gpm, however, yields are frequently
significantly less.  The water quality of the Fox Hills is generally good with TDS
concentrations commonly less than 1000 mg/l.

This unit is comprised predominantly of marine shales with only occasional local
thin sandstone lenses.  Maximum yields are minor and overall the unit is not
water bearing.  Water obtained from this unit is poor with high concentrations of
sodium and sulfate as the predominant ions in solution.
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W = WYODAK COAL;    A = ANDERSON COAL;  C = CANYON COAL 

Figure 3-2. Stratigraphic Relationships and Hydrologic Characteristics of Upper
Cretaceous, Lower Tertiary, and Recent Geologic Units, Powder River
Basin, Wyoming. (Compiled from Hodson et al. 1973 and Lewis and
Hotchkiss 1981).
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