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DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE

Orman Dam (Belle Fourche Dam) is a homogeneous earthfill structure containing about
1,783,000 cubic yards of material. It has a maximum base width of 650 feet, a
structural height of 122 feet, and a hydraulic height of 97 feet. The crest of
the dam at elevation 2989.75 has a length of 6,262 feet and a width of 19 feet.

The upstream slope of the dam was originally constructed at 2 to 1 slope from the
upstream toe of the dam, approximate elevation 2927.0 to elevation 2975.0, and a

1.5 to 1 slope from elevation 2975.0 to the crest of the dam (elevation 2989.75).

The entire slope was protected by 8-inch-thick precast concrete slabs 6 feet 6 inches
long by 5 feet wide embedded on a layer of gravel.

In 1939 a clay earth and gravel fill was placed over the concrete slabs from the toe
of the upstream face of the dam and terminating in a 25-feet-wide berm at elevation
2950.0. The fill in effect changed the 2 to 1 slope to a 3 to 1 slope below elevation
2950.0. The fill material is all protected by a rock riprap cover.

The outlet works consists of two horseshoe-shaped conduits through the base of the
dam, one each for the North and the South Canals. Their combined capacity is about
900 c.f.s.

The existing spillway is located on the left (north) abutment of the dam and has a
design capacity of 3,100 c.f.s. with the reservoir water surface at elevation 2977.0.
The spillway crest structure is a semicircular, reinforced-concrete, uncontrolled
overflow weir, 31l feet long at crest elevation 2975.0.
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STATEMENT OF SIGNIFICANCE

The Belle Fourche Irrigation Project, of which Orman Dam (Belle Fourche Dam) is an
integral part, was the second project constructed under the Reclamation Act of 1902.
Construction of the Belle Fourche Dam began in 1905, completed in 1911, and con-
templated on being the largest earthfill dam in the world. The primary purpose
of its construction was to provide conservation and storage of water for agri-
cultural irrigation purposes downstream along Belle Fourche River and its
tributaries. ‘

The contract for the Belle Fourche Dam was awarded in November 1905 to Orman and
Crook, railroad contractors of Pueblo, Colorado, for a bid of $1,003,299.25. Work
began on March 26, 1906, with a completion date set for December 1910. With the

dam 25 percent completed, Orman and Crook experienced financial difficulties and

the firm declared bankruptcy on January 18, 1908. A bonding company became involveq
and negotiated with a new contractor, Hayes Brothers Company of Janesville, Wisconsin.
The contract with the bonding company was approved by the Chief Engineer on

April 21, 1908, and work on the dam was resumed. Orman Dam, when completed, conw
tained 1,783,000 cubic yards of homogeneous compacted earth.

A narrow gage railroad track system, which was loaded by steam shovel, was used

to transport the material from borrow areas to the dam. As many as 500 railroad
cars, having a capacity of about 2 cubic yards each, were transported in a single
day from the borrow areas to the dam. As the dam embankment progressed, the track
system was relaid and a new area built up.

The borrow areas were located on the north and south ends of the dam and also in
the impoundment area. The areas on the north and south ends of the dam are
clearly visible today. In addition to the railroad system, wagons drawn by horses
were also used to haul material onto the embankment. Elevating graders,which were
drawn by as many as 16 horses, were used to load the wagons. The embankment
material was unloaded and spread in 6-inch layers with four-horse fresnos and
two-horse slips. When the material was too dry for proper compaction it was
watered until the proper compaction could be attained.

The concrete slabs covering the upstream face of the dam were cast about 5 miles
from the dam site and were transported to the site by another narrow gage
railway system especially constructed for this purpose. An ll-car train loaded
with four slabs per car made up the load for each trip from the place of casting
to the dam site.
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Since the original placement of the concrete slabs, displacement of some of the

slabs has occurred virtually every year, with major damage occurring once every

8 years. In 1931, as many as 366 of the slabs were displaced at one time, along

with the occurrence of a slide in the dam embankment. In 1939, rehabilitation
measures were undertaken. This consisted of a clay earth and gravel fill being placed
over the concrete slabs of the upstream face of the dam, terminating in a 25-feet-wide
berm at elevation 2950. The fill material is protected by a rock riprap cover.

Irrigation of lands to be served by water stored in the reservoir formed by Orman
Dam began in 1908 with the irrigation of the first block of about 12,000 acres of
land. Total gross crop value of crops grown on the project from 1908 through 197L
has exceeded $111,500,000.

Through the irrigation of lands with water from the reservoir formed by Orman Dam,

the area has experienced a rather stable agricultural economy since 1908, compared

to dryland areas. This was especially evident during the "Dust Bowl" days of the
1930's. Irrigation has changed approximately 5,000 acres of land from a predominantly
grazing type during pre-1908 to an intensified cultivated hay and grain crop type

of agriculture.



