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3.5 WATER RESOURCES

Ground Water

Shallow groundwater occurs in unconfined aquifers—sand-
stone and lignite strata—of the Sentinel Butte Formation.
The Beulah/Lower Beulah lignite, which is the focus of
mining, is the thickest of the shallow lignites and forms a
continuous bed over most of the WMA. This aquifer is the
source for 17 wells in the WMA. The water is used for both
domestic and livestock watering purposes. These wells can
produce water in the range of one to 12 gallons per minute,
with the majority flowing at three to seven gallons per
minute. Water quality is highly variable.

Precipitation is the sole source of groundwater for uplands
in WMA. North-central Mercer County receives about 17
inches of precipitation annually. Four fifths (14 in) of this
comes as rainfall with the remaining fifth (3 in) as snowfall.
In western North Dakota, annual evapotranspiration greatly
exceeds total annual precipitation. The amount of precipi-
tation infiltrating the ground is small compared to the per-
centage of precipitation lost to runoff, transpiration and
evaporation. The rate of ground water recharge is trivial
because of low annual precipitation and the low hydraulic
conductivity of surficial materials. Under natural conditions,
the groundwater flow regime occurring within a layered
sequence of till, silt, clay, and lignite is very slow and pro-
duces small vertical recharge rates. However, given a large
enough area and enough time, precipitation can provide sub-
stantial amounts of water to local aquifers.

Surface Water

The WMA is divided into watersheds of West Antelope
Creek, Knife River, and Lake Sakakawea, all of which lie
within the Missouri River drainage basin. The area does not
contain any perennial streams, or natural lakes. Surface run-
off drains eastward through Antelope Creek into the Knife
River, northward along several tributaries into Lake
Sakakawea at Beaver Creek Bay, and southward into Spring
Creek and Knife River
streams have peak flows as a result of snowmelt or summer
thunderstorms. Annual runoff averages about one inch. Sur-
face water is typically a sodium- sulfate type.

Forty-three premining stock ponds are located within the
WMA and are used for livestock watering. Stock pond con-
figurations consist of dugouts, and/or embankments, and
are fed by surface water runoff or a combination of surface
water and springs. The number of stock ponds within the
permit area is consistent with native grassland being the
primary land use. No alluvial valley floors or floodplains
are present.

3.6 SOILS

A wide range of soils exists in the WMA. A registered Pro-
fessional Soil Classifier of North Dakota conducted a de-
tailed soil survey of the proposed permit area. Soil mapping
units are delineated and identified along with the depth of
topsoil and subsoil of each unit that is suitable for saving
and replacing during reclamation.

Soil series such as Amor, Cabba, Zahl, or complexes of these
soils, commonly occupy steeper areas (25%+ slopes). The
Amor and Cabba series are moderately deep and shallow
soils, respectively, derived from underlying soft shale and
sandstone bedrock. Zahl series is a shallow soil developed
in a thin mantle of glacial till that overlies soft bedrock.
These loamy soils possess low natural fertility and are used
primarily as grazing lands.

Soil series such as Arnegard, Bowbells, Grail, Parshall,
Shambo, Straw, Williams, or complexes of these soils, are
found over much of the landscape of the WMA where gentle
to moderate slopes exist. These soils have formed in wind
or water deposited alluvial sediments and in glacial till. They
possess high natural fertility and are used extensively for
cropland. Steeper portions of these soils are commonly used
for hay and pastureland.

Natural Resource Conservation Service (NRCS) designated
prime farmlands are present on approximately 1,022 acres
throughout the proposed WMA. Of this total, there are ap-
proximately 143 acres of prime farmland overlying Federal
coal tracts.

3.7 LAND USE/VEGETATION

The WMA lies in the Missouri Slope Vegetative Zone and
ranges from flat ground to gently rolling hills, steeper hills
dissected by valleys (trenches), wetlands, and shallow drain-
ages. The primary land uses on Federal coal tracts are crop-
land and native grassland as shown in Table 3.5.

. Local ephemeral and intermittent Table 3.5 
West Mine Area Land-Use Tabulations (Acres) 

Land Use 
Federal Coal 

Tracts 
Entire Permit 

Area 

Cropland 
Native Grassland 
Tame Pasture 
Shelterbelt 
Wetlands 
Stockponds 
Woodlands 
Industrial 

1,118.0 (20%) 
3,982.2 (72%) 

176.9 (3%) 
11.6 (<1%) 
67.0 (1%) 
3.5 (<1%) 

172.7 (3%) 
12.3 (<1%) 

5,544.2 acres 

5,325.6 (31%) 
10,660.0 (63%) 

332.3 (2%) 
41.2 (<1%) 
227.4 (1%) 
12.6 (<1%) 
356.6 (2%) 
89.3 (<1%) 

17,051.0 acres 
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