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DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE

The Coolidge Dam is located in a box canyon on the Gila River, about nine miles
below its confluence with the San Carlos River. It is a reinforced concrete
multiple-dome dam which consists of three large egg-shaped domes supported by
two massive concrete buttresses and by the canyon walls on each side of the
structure (see accompanying diagrams). All concrete work is smoothed and
finished. The downstream face of the dam features a denticulated cornice and

two art deco inspired overhangs, each with a huge concrete bald eagle mounted
on its facade.

The dimensions of the Coolidge Dam are impressive. The total crest length is
880 feet and the base width is 200 feet. The dam is 251 feet in height from
bedrock to crest. The span between the center points of the two buttresses
measures 180 feet and the walls of the dome are four feet thick at the crest
and 201 feet thick at the bottom. The buttresses are also massive, measuring
20 feet in thickness at a point 67 feet below the crest and 60 feet at a point
250 feet below the crest. The concrete highway across the top of the dam is

20 feet wide and is supported from below by three reinforced concrete arches,
each of which is a 141' 4" clear span.

The reservoir created by Coolidge Dam is over 25 miles long and contains about
1,200,000 acre feet of water. There are two spillways, one on each side of the
dam. Each spillway has three gates, 10 feet tall and 50 feet wide. A 10,000
kw. powerhouse with penstocks is set inside the central dome.
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STATEMENT OF SIGNIFICANCE

The Coolidge Dam is a significant structure because it is the first large scale
multiple-dome dam ever built and may possibly be the first successful multiple-dome
dam of any size ever built. In addition, the Coolidge Dam construction process
developed new and unique methodologies and technologies in concrete forming and
pouring. Therefore, the Coolidge Dam is a significant structure on two levels:
design and construction technology.

The key element of design in the Coolidge Dam is the use of the large egg-shaped
domes to form the dam walls and the fact that these massive concrete structures
were built with no expansion/contraction joints. The domes are both vertical and
horizontal arches which are heavily reinforced with steel to (1) prevent temperature
shrinkage cracks (2) anchor the concrete to the foundations and (3) transfer shear
forces to the buttresses as the domes approach the crest. The use of reinforcing
steel in the domes allowed them to be built as one piece with no joints at all.
Moreover, the overall aesthetic appearance of the structure was taken into account.
The exterior of the entire dam, including all the concrete surfaces of domes,
buttresses, roadway and railings, were finished to a high degree with the appli-
cation of a special surface compound. This created a smooth finish all over the
structure. The architectural features of the dam are also unusual, in that the
expenses entailed in building elaborate railings for the roadway, the cornice,

the overhangs (complete with eagles), and other ornamental architectural details
could have been avoided. However, since the dam was being built as somewhat of a
showpiece, these expensive details were added.

The construction features of Coolidge Dam are as important and interesting as the
design features. "Unique problems in concrete forming were solved with notable
success in the construction of this multiple-dome dam. Despite the lack of precedent
and the consequent necessity for pioneering, domes which involved curves in both
horizontal and vertical planes were built true to design with smoothly finished sur-
faces by means of specially developed flexible form panels used practically without
change throughout the job. Either by panels or trusses, successive tiers of forms
supported on parts of the work completed previously, so that the structure was

at all times self-supporting without scaffolding of any sort." Note: The details
of the construction features of Coolidge Dam are taken from "Construction Features,
Coolidge Multiple-Dome Dam." Engineering News Record. September 20, 1928.

When construction began, suitable materials for concrete aggregate were found in the
streambed about a mile below the dam. A crushing, washing and screening plant was
installed there and delivery from its stock piles to a concrete mixing plant on

(continued)
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the hillside above the dam was made by a 2,000-foot long aerial tramway. This arrangement
provided a cheap and dependable means of delivery without having to maintain a bridge
across the river for trucks. It also put the mixing plant beside the road,which was con-
venient for receiving materials. Also, it was well above flood danger and it could chute
directly to the distributing tower.

As unique and interesting as the design and construction of the dam are, the overall back-
ground of the dam, including the inter-agency and intergovernmental problems overcome in
the building of the dam, is even more interesting.

By an act of Congress, on June 7, 1925, $5,500,000 was authorized for the construction of

a dam on the Gila River in Arizona to store water for irrigating about 100,000 acres,

largely Indian lands, adjoining the Salt River irrigation project. The contract was signed
January 1, 1927, under terms calling for completion by July 1, 1929. The price was $2,268,000
exclusive of steel and cement, which were furnished by the government. The total cost of

the dam and powerhouse was approximately $4,500,000.

The dam was built by the U.S. Indian Service under the general direction of H.C. Neuffer,
designing engineer; J.A. Fraps, assistant designing engineer; C.H. Southworth, construction
engineer; and E.L. Rose, electrical engineer. Fred A. Noetzli was consulting engineer
throughout the work and, with L.C. Hill, constituted the first board to pass on plans.
Later, a second board consisting of W.C. Langfitt and A.J. Wiley was appointed to review
the plans. It was on the joint recommendation of these two boards that the unique
multiple-dome type was adopted for this site. Contract for the construction was awarded

in December, 1926, to Atkinson, Kier Brothers and Spice Company.

The dam was designed for the U.S. Indian Service under thedirection of Major C.R. Olberg,
who was also in overall charge of the Coolidge Dam Project.

Upon completion of the dam and the beginning of the filling of the reservoirs, other
problems developed. The old town and Indian Agency of San Carlos were to be covered with
water. Many structures had to be moved and an especially knotty problem developed with the
Apache Indian cemetery. The Indians refused to allow remains to be disintered and moved,
so a compromise was reached. The cemetery was covered with a Targe slab of concrete, to
protect the dead from the waters of the new lake.

Another problem developed with the Southern Pacific Railroad. Fourteen miles of its tracks
had to be realigned, at a cost of $2,400,000. The solution for this problem was reached
when the U.S. offered to pay $1,000,000 of the moving expenses for the project.

The dam was completed in mid-1929, and dedicated on March 4, 1930. Ex-President Calvin
Coolidge dedicated the dam by smashing a bottle filled with water against the bronze
tablet imbedded in the dam.
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wall of the Gila River Canyon and point D is located at the eastern end of a sharp bend
in the Coolidge Dam Road, at a point south of the dam and west of the Gila River. The
dam lies within the irregularly shaped box created by these four reference points.



