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SUMMARY EXPLANATION

This report describes the ground-water resources of CORRELATION OF HYDROGEOLOGIC UNITS

northeastern Valley County, Montana, near the towns of Larslan,
Opheim, and Richland and presents data collected and compiled
during this study. Hydrogeologic data were collected for 95
ground-water sites from 1998 through 1999. Water-yielding and
water-quality characteristics were evaluated for five
hydrogeologic units: Quaternary sand and gravel, Quaternary
glacial till, Tertiary sand and gravel, Tertiary Fort Union
Formation, and the Upper Cretaceous Fox Hills Sandstone-Hell
Creek Formation.

The Quaternary sand and gravel generally includes
alluvium of Holocene age along modern flood plains and larger
Pleistocene meltwater channels, and locally includes terrace, lake
and pond, landslide, eolian, and colluvial deposits of Holocene
and Pleistocene age. These deposits consist of gravel, sand, silt,
and clay and range in thickness from about 10 to 30 ft.

Quaternary glacial till primarily consists of gravel, sand,
silt, and clay that is unstratified, unsorted, and unconsolidated;
the till covers much of the south-central part of the study area.
Thickness of the till varies but averages 16 ft and can be as much
as 65 ft. Although used as a source of water in the study area, till
generally has low permeability and yields poor quality of water.
The major-ion composition of water in the till was dominated by
calcium, sodium, and magnesium cations and the sulfate anion.
The dissolved-solids concentrations ranged from 760 to 1,720
mg/L and nitrate concentrations ranged from 8.7 to 30 mg/L.

The Tertiary sand and gravel is primarily composed of
discontinuous beds and lenses of gravel, sand, silt, clay, and in
the upper part, occasionally volcanic ash and massive beds of
caliche. The unit also locally contains interbeds of sandy gravel.
The thickness of these deposits varies but typically ranges from
about 40 to 120 ft. The gravel consists of well-rounded quartzite
and chert pebbles and cobbles and can be as large as 1 ft in
diameter. Transmissivity estimates ranged from 940 to 20,000
ft?/d with a median of about 4,400 ft?/d and an average of about
6,000 ft*/d. Hydraulic conductivity estimates ranged from 25 to
270 ft/d with a median of about 75 ft/d and an average of about
100 fr/d.

Available water-use information for about one-half of the
irrigation wells indicates that the average amount of water
withdrawn from each of these wells is about 140 acre-ft/yr. Thus,
the average amount of water withdrawn from the Tertiary sand
and gravel for irrigation is estimated to be about 3,640 acre-ft/yr.

Water levels in seven irrigation wells or nearby monitoring
wells completed in the Tertiary sand and gravel were periodically
measured from the fall 1991 to spring 1994 and a slight
increasing water-level trend is indicated for water levels in most
wells during this period. Most water-levels measured in 1998
were lower than the 1991-94 periodic water-level measurements.
Water levels appear to respond to temporal precipitation patterns
in the study area.

The major-ion composition of water in the Tertiary sand
and gravel was dominated by the calcium, sodium, and
magnesium cations and bicarbonate anion. The dissolved-solids
concentrations ranged from 206 to 787 mg/L with a median of
296 mg/L and nitrate concentrations ranged from 1.8 to 26
mg/L. with a median concentration of about 13 mg/L.. High
nitrate concentrations in ground water determined in this study
might result from soil organic nitrogen that leaches to the water
table.

The Tertiary Fort Union Formation consists of interbedded
sand and sandstone, siltstone, clay, and coal and can be as much
as 600 ft thick. Fine-grained sandstone, shaley sandstone, and
coal beds are the water-yielding units in the Fort Union.
However, some of these units can be discontinuous or poorly —— , —— p
connected which commonly results in variable well depths, 1 Lithology and thickness information modified from Bergantino (2002), Colton and others (1988), Gruber (1980a,b), Whitaker (1980), and Colton (1964). W62
yields, and water quality. Coal within the Fort Union Formation
is a source of water to some springs in the study area. The
major-ion composition of water in the Fort Union Formation was
a mixed type with calcium, magnesium, and sodium as the
dominant cations and bicarbonate as the dominant anion. The
dissolved-solids concentrations were 265 and 794 mg/L and
nitrate concentrations were 0.93 and 1.2 mg/L.

The Upper Cretaceous Fox Hills Sandstone-Hell Creek
Formation is composed of brown, gray, and purple claystone,

- : ; . . L
shale, siltstone, and silty to medium-grained sandstone with 1 A
bentonite beds and lignite. Thickness generally ranges from
about 200 to 400 ft. The major-ion composition of water from
most wells completed in the Fox Hills Sandstone-Hell Creek
Formation was dominated by the sodium cation and from the
remaining wells, water also was a mixture of sodium, calcium,
and magnesium cations; water from all wells was dominated by
the bicarbonate anion. The dissolved-solids concentrations
ranged from 258 to 1,030 mg/L with a median of 458 mg/L and
nitrate concentrations ranged from <0.05 to 26 mg/L with a W31 W25 ,
median concentration of 0.26 mg/L.
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GENERAL EXTENT OF QUATERNARY GLACIAL TILL W46

------ CONTACT--Approximately located. Dashed where uncertain P
Ld

/
=2 880 = = = POTENTIOMETRIC CONTOUR--Shows altitude at which water would - /T/ 7/
have stood in tightly cased wells completed in the Upper Cretaceous 267 320 # Sgan
Fox Hills Sandstone-Hell Creek formation, 1958-98. Dashed where
approximately located. Contour interval is 20 feet. Datum is National
Geodetic Vertical Datum of 1929 (NGVD 29)
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Figure 4. Generalized hydrogeology, chemical composition of water from selected wells, and potentiometric surface (1958-98) for the Upper Cretaceous Fox Hills Sandstone-Hell Creek Formation, northeastern Valley County, Montana.
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