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Effective improvement of economic and social conditions
of Indians living on Crow Creek and Lower Brule Reserva-
tions has been hampered by lack of adequate and reliable in-
formation about the quantity and quality of water supplies
available for development. Compounding the problem, and
making especially pressing the need for discovery and devel-
opment of new water supplies, is the recent filling of Fort
Randall and Big Bend Reservoirs on the Missouri River, and
the consequent relocation of many residents. Much of the
best land and known water supplies are inundated beneath
the reservoirs. This report summarizes the results of a water-
resources study made at the request of the U.S. Burea of In-
dian Affairs.

The cooperation and courtesy extended by many farmers,
ranchers, and residents of the area contributed greatly to the
success of the study. Special thanks are due Mr. Douglas
Harrington and the Land Operations Unit, Pierre Agency,
Bureau of Indian Affairs, for extensive cooperation and as-
sistance, and to Mike Stout and Miles Smalley, State and
Area Soil Scientists, respectively, of the U.S. Soil Conserva-
tion Service for discussions of the surface geology and to the
Soil Conservation Service for permission to use unpublished
soils maps.

LOCATION AND SETTING

The Crow Creek and Lower Brule Indian Reservations are
separated by the Missouri River in central South Dakota. The
reservations are in the Missouri Plateau division of the Great
Plains physiographic province. The Crow Creek Reserva-
tion extends from the Missouri River trench section eastward
into the Coteau du Missouri; Lower Brule Reservation ex-
tends from the Missouri River trench westward into the Pierre
Hills section.

The topography is basically a high rolling upland cut by
the deep meandering trench of the Missouri River. Erosion
has cut deeply into the upland near the trench to sculpture a
bad-lands type area known locally as the “breaks”. The
breaks are more extensively developed on the west side of the
Missouri. Six fairly flat well-defined terraces extend along
the river as shown on the index map.

Except for the terraces and part of the rolling uplands, much
of the land is unsuitable for large scale crop production be-
cause of rugged topography or poor soils. The Bureau of In-
dian Affairs (1964 and 1965) soil and range studies found that
only 16 percent of Lower Brule Reservation and 37 percent
of Crow Creek is arable land suitable for production of cul-
tivated crops. Thus much of the area is rangeland or hayland
with scattered fields of cultivated crops, mostly raised for
livestock feed. In 1970 more than 80 percent of the land was
used for grazing.

Individual livestock water supplies are fairly small and
widely dispersed, a necessity for successful ranching under
existing climatic and topographic conditions. The low pre-
cipitation, generally low soil fertility, and moderately high

SURFACE-WATER RESOURCES

Precipitation on land
and reservoirs
750,000 acre-feet
(16.6 inches)

Evapotranspiration
from land surface
660,000 acre-feet

(16.1 inches)
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Recharge to ground
water nearly 0

Runoff to Missouri River
originating within reservations
16,500 acre-feet (0.4 inch)

Missouri River outflow
17,730,000 acre-feet

Stream inflow
39,000 acre-fee
)

Evaporation from
dugouts and ponds
6,000 acre-feet

(0.1 inch)

Evaporation from
Missouri River reservoirs
174,000 acre-feet

Missouri River inflow
17,786,000 acre-feet

Consumptive diversions
from reservoirs
5,000 acre-feet

DIAGRAM SHOWING APPROXIMATE ANNUAL HYDROLOGIC BUDGET,
CROW CREEK AND LOWER BRULE INDIAN RESERVATIONS

The surface-water hydrology of the two reservations is
summarized in the following diagram showing the approxi-
mate annual hydrologic budget.

The Missouri River and the lower reaches of Crow Creek
are the only streams that flow all year. Most local stream-
flow is from snowmelt and spring rain. In most years more
than 95 percent of streamflow reaching the Missouri River
occurs in March, April, and May. Runoff from summer
storms usually evaporates or infiltrates the subsurface before
it reaches the Missouri.

The estimated average annual flows in selected streams are
shown in the table below .

The Missouri River reservoirs are an almost untouched
water resource. Aside from power generation and flow-reg-
ulation functions, and considering the use of these reservoirs
as water supplies only, development by the end of 1970 was
negligible. Within the boundaries of the two reservations
less than 10 acre-feet was used for public supplies at the towns
of Fort Thompson and Lower Brule, about 4,900 acre-feet
was diverted to irrigate 4,200 acres of cropland, and some,
probably less than 50 acre-feet, was consumed by livestock.
The reservoirs, particularly Lake Sharpe and the tailwaters
of Big Bend Dam on Lake Francis Case, also provided out-
standing recreational use for fishermen, boaters, and others
interested in camping, water sports, and waterfowl hunting.

The chemical quality of surface water ranges from very
good to very poor, depending upon the water source and time
of year. The system of large reservoirs on the Missouri River
has stabilized the quality of river water to a year-round av-
erage of about 500 mg/l (milligrams per liter) of dissolved
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. | - - - - rangeland requires many, dispersed, water supplies. For economy; and for much of the region probably will remain both contained 8 ug/l cadmium. The source of both the

many ranchers the least expensive way to improve water sup-
plies is to capture and hold spring runoff and occasional
summer storm flow by building dams or excavating dugouts
in ephemeral streams and drainageways.

so in the future because most of the area is suitable only for
rangeland.

cadmium and mercury found in these samples is unknown,
but probably is from natural leaching of the Pierre Shale.
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LAKE SHARPE
Normal maximum storage - - - ————- 1,725,000 acre-feet, pool altitude 1420.0 feet above sea level
Normal minimum storage ——————— 1,465,000 acre-feet, pool altitude 1415.0 feet above sea level
Maximum capacity -———-——--——- 1,900,000 acre-feet, pool altitude 1423.0 feet above sea level
Drainage area above reservation —--249,300 square miles
Average inflow to reservation area ——17,786,000 acre-feet R — S 174 W. R.73 W. 99° 30" 1
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Missouri to cut its channel several hundred feet into the pre- much of it is not overlain by glacial deposits; most of the sur- terrace, the length of Fort Thompson terrace, and in the
existing land surface. As the Missouri cut its trench deeper, face is underlain by Pierre Shale. Due to the high relief and Crow Creek-Smith Creek area probably are part of one an-
it left remnants of its valley behind as terraces. Tributary softness of the Pierre Shale, slumping is very common, par- cient channel, that of Medicine Creek.
streams rapidly cut their channels deeper to keep pace with ticularly in the “breaks”. Deposits of slumped material and
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Ground moraine
Glacial drift deposited beneath the ice of the continental glaciers.
The material is a heterogeneous mixture of sizes from clay to
boulders, but mostly is clay, silt, and sand. Deposits are as
much as 100 feet thick

Loess

An eolian or windblown deposit; the material is mostly silt to
fine sand but does include some clay and medium sand.
Deposits may be as much as 50 feet thick. Mapable deposits
less than 5 feet thick are shown in stippled pattern. A thin
coating, as little as a fraction of an inch thick, overlies almost

all of the area

Terraces and outwash
Water-laid material deposited in streams and lakes formed by
the melting glaciers or deposited on terraces cut by earlier
stages of the Missouri River and its tributaries. The material
ranges in size from clay to gravel and has a maximum thick-
ness of more than 100 feet

Local alluvium
Water-laid material deposited in sloughs, upland swales, and
other areas of internal drainage. The material is mostly
silty clay. May be as much as 6 feet thick

¥

End moraine
Glacial drift deposited at the margins of the continental glaciers;
deposits more easily detected if the glacial margin remained
in the same general location for an extended period of time.
Deposits may be as much as 130 feet thick

Pierre Shale

Gray, brown, and black, locally green, tough, gummy, marine
shale, non-calcareous to highly calcareous. Contains widely
persistent beds or zomes of bentowite and iron-manganese
concretions. Where exposed at the surface, the top few feet
commonly is weathered, particularly west of the Missouri
River; there the Pierre may be reduced to a highly weathered
clay residuum to a depth of as much as 30 feet. The Pierre
has a maximum thickness of about 550 feet

/

Niobrara Formation
Tannish to bluish-gray and light to dark-gray chalky, highly
calcareous marine shale. FExposed inm the walls of the
Missourt trench south of Big Bend Dam. The Niobrara has
a maximum thickness of about 160 feet

Alluvium
Water-laid material deposited in the Missouri River flood plain
or in the valleys of tributary streams. Most of the material
18 clay, silt, and very fine to fine sand. May be as much as
80 feet thick on the Missours flood plain

Colluvium-alluvium

Mixture of water-laid and slumpage detritus, commonly at the
foot of steep slopes. The material is usually fragments of
Pierre Shale, clay, and silt, but may include gravel and sand
Sfrom terraces caping high benches. Deposits may be as much
as 30 feet thick

Loess
Not more than 5 feet thick

Contact

Buried drainageways or valley
Dashed where inferred
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