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Extension of the Cody Canal
From Mr. Midthun, engineer in charge, it is learned that the new extension of the
great Cody canal will be 15 miles in length, 12 feet wide on the bottom and carry 4 feet of
water. The acreage covered will be about 12,000 acres, making the total number covered by
the entire ditch some 24,000 acres. The plans are well along, and as soon as bids are
opened, on October 13, everything will be ready to push the work to completion. A large
part of the canal is already cross sectioned and staked.
The company will expend some $40,000 in this extension and in renewing old
structures on the original canal.
Already a large amount of land is taken and Wallenberg & Johnson, the Chicago
agents, expect to dispose of the entire tract by January. A very large immigration may
confidently be expected next spring.
The Cody Enterprise Newspaper
May 4, 1905, Page 1 Column 1
The Garland Guard Newspaper
May 5, 1905, Page 1, Column 4

Complete Dam in the Fall of 1908

The Big Shoshone Reservoir will be ready by that Time
Complete Plans to be Ready May 1st, and Work on Tunnel to Commence Next

Fall

Special to Cheyenne Leader
Washington, D.C., April 29 -- Present indications are that complete plans and estimates
for the construction of the Shoshone dam and diversion and discharge tunnel in the Shoshone
project in Wyoming, will be ready for report to the chief engineer by May 1. In that event
construction work can be done on the diversion tunnel next fall and on the dam in the fall of 1906,
and the latter completed in the spring of 1908.
The construction work on the Corbett diversion dam, which is to be seventeen
feet high and 600 feet long, will be taken up in the fall and winter of 1906-7. The Corbett diversion
tunnel, which will have an area of 100 square feet and will be three and a half miles long, can be
excavated in 1905-6, and completed for use during the irrigation season of 1907, and the CorbettGarland-Frannie main canal, forty-six miles long, for the irrigation season of 1908. The first twentyfive miles with a distribution system will probably cover 50,000 acres of land near Garland in 1905-6.
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Construction work will be undertaken on the Willwood Division Dam and
Willwood Tunnel in 1906. The Willwood Canal, 16 miles long, with a distribution system
to irrigate 25,000 acres of south side land, will be under way early in 1906 and will be
completed in time for beneficial use in 1907.
The Meeteetse Big Horn County News Newspaper
May 20, 1905, Page 1, Column 3

OREGON BASIN CANAL STARTED

Twenty Teams Begin Work on big Storage Reservoir in the Basin
Work has been commenced on the sixteen mile canal which will conduct water from
the North Fork of the Shoshone River to the Oregon Basin Reservoir. Twenty teams are
already at work, and it is understood more will be put on as soon as they can be secured. A
delayed shipment of tools, now expected daily, will allow many additional teams to be
employed at once.
Manager Wiley is now in the east and will ship a huge steam ditching machine for
work on the canal. Ranchers living in the vicinity of the route will be given work for
themselves and teams during the summer and until the completion of the canal, which is to
be ready for the water early next spring.
The Oregon Basin project is one of the largest private enterprises in Wyoming
and its completion will add greatly to the irrigated acreage of the basin. The people of this
section will gladly receive the news of the commencement of what must prove not only a
great benefit to the people of the basin, but to the entire state as well.
The Cody Enterprise Newspaper
June 15, 1905, Page 8, Column3

Distinguished Visitors in Cody
Mr. S.L. Wiley, President of the Big Horn Development Company has a number of
notable guests, who are here for the purpose of inspecting the Oregon Basin project, among
them being Governor AL. Bliss, of Michigan; State Senator C.A. Gurnsey, Mr. F.C. Rutan,
Dr. AW. Bliss, Mr. J.H. Farran, Mr. C.F. Rice and J.F. Boynton of Chicago. Mr. M.O.
Robinson, treasurer of the company, is also a member of the party.
Several of these gentlemen are stockholders in the Oregon Basin project and
others are here for the purpose of looking the matter over with a view of investing.
Today, in company with Mr. Wiley they are making a tour of the route of the
canal.
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The Meeteetse Big Horn County News Newspaper
July 1, 1905, Page 4, Column 4

Saw the Damsite
The Meeteetse delegation attending the reception of the congressional committee at
Cody Thursday has returned home and report a very profitable and enjoyable trip. Thursday
morning the enterprising citizens of the city over the rim provided buggies for the entire
visiting party and many Cody citizens and the trip made through the canyon to and above
the damsite for the Shoshone Reservoir. The road through the canyon, which has just been
completed by the Reclamation Service, is in itself a wonder, and gives the visitor a glimpse
of some very attractive scenery.
A visit to the damsite reveals the fact that nature has certainly made her share of
the work in the formation of the canyon and natural basin above. It is an ideal site for a
dam, and just above it a large natural basin. When completed the big dam will be over
200 feet high, and will hold back something over 400,000 acre feet of water. Over
60,000 cubic yards of masonry will be used in the construction of the dam.
The party was entertained at lunch by J. Ahern, engineer in charge, who served a
dinner in the mess house near the damsite. The party returned to Cody in the afternoon, and
was taken for a drive over the irrigated sections below town, returning to the Irma for a
dance in the evening.
Among those in the party were: F.W. Mandell and wife and Private Secretary
Carlson; Edward Gillette and wife, Representative Reeder and wife, of Kansas; Chief
Statistician Parker and wife; Senator Newlands and secretary, of Arizona, Chief Newell, of
the reclamation service; Arthur Ruhl, representing Colliers; C.Y. Brown, representing the
Associated Press; Representative Coope and wife of Pennsylvania. Wyoming was further
represented by Elwood Mead and State Engineer Johnsen.
The Meeteetse Big Horn County News Newspaper
July 15, 1905, Page 1, Column 5

Highest Dam in the World

Reclamation Service Plans One Three Hundred and Eight Feet High
From Washington comes the first authentic information regarding the big Cody
reservoir which will now be rushed to completion as rapidly as possible. A correspondent
sends out the following authentic data regarding the project:
Just below the junction of the North and South Forks of the Shoshone River in
northern Wyoming, in a solid granite canyon with perpendicular walls several hundred feet in
height, engineers of the Reclamation Service propose to construct the highest dam in the
world, with a total height of 308 feet above bed rock, a bottom width of sixty- five feet and
top width of 180 feet. This mammoth structure will create a reservoir with a storage capacity
of 530,000 acre feet. All details of construction have been carefully worked out and now the
Secretary of the Interior is advertising for bids for constructing the dam.
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The work is of special interest because the unusual engineering feats necessitated by
the natural conditions of the canyon. In order to obtain a bed rock foundation the dam will
have to be constructed sixty-eight feet below the bed of the river. In order to provide for a
spillway to allow excessive floods to pass the dam a tunnel will be constructed around the
dam through the solid granite of the mountains to discharge into the canyon several hundred
feet below the dam. This tunnel will have a capacity of 25,000 cubic feet per second,
sufficient to carry the largest floods of the stream.
There will be two outlet tunnels, each three and a half mile long, one taking its supply
directly from the reservoir for a high line canal covering 70,000 acres of high land in upper
valley, and the other diverting the water from the river sixteen miles below the dam for the
low line canal to supply the remaining portion. It is probably that about 25,000 acres of land
on the south side of the river now belonging to the state under the Carey Act, will be acquired
and included in this project. The soil is very productive, and hay, wheat, oats, barley and
hardier vegetables can be produced abundantly with an ample water supply.
The Secretary of the Interior set aside $4,000,000 from the reclamation fund with
which to initiate this work, and it is estimated that 160,000 acres of public land on the north
side of the river can be reclaimed.
The Cody Enterprise Newspaper
July 20, 1905, Page 2, Columns 5 & 6

To Build Highest Dam in the World

Reclamation Service to Construct Mammoth Retaining Wall in Shoshone
Canyon
Will Be Three Hundred and Eight Feet above Bed Rock, a Bottom of Sixty-five
feet and a Top Width of One Hundred and Eighty feet. Half Million Acre Feet.
Washington, D.C., July 13 - Just below the junction of the north and south forks of
the Shoshone River in northern Wyoming, in a solid granite canyon with perpendicular walls
several hundred feet in height, engineers of the reclamation service propose to construct the
highest dam in the world, with a total height of 308 feet above bed rock, a bottom width of
sixty-five feet and a top width of 180 feet. This mammoth structure will create a reservoir
with a storage capacity of 530,000 feet. All details of construction have been carefully
worked out, and now the Secretary of the Interior is advertising for bids for constructing the
dam.
The work is of special interest because of the unusual engineering features
necessitated by the natural conditions of the canyon. In order to obtain a bed-rock foundation
the dam will have to be constructed 68 feet below the bed of the river. In order to provide for
a spillway to allow excessive floods to pass the dam a tunnel will be constructed around the
dam through the solid granite of the mountains to discharge into the canyon several hundred
feet below the dam. This tunnel will have a capacity of 25,000 cubic feet per second,
sufficient to carry the largest floods of the stream.
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There will be two outlet tunnels, each three and a half miles long, one taking its supply
directly from the reservoir for a high line canal covering 70,000 acres of high land in the upper
valley, and the other diverting the water from the river sixteen miles below the dam for the low
line canal to supply the remaining portion. The canals will decrease in size with the distance
from the tunnels as distributing ditches are taken out. It is probable that about 26,000 acres of
land on the south side of the river, now belonging to the state under the terms of the Carey Act,
will be acquired and included in this project. The soil is very productive, and hay, wheat, oats,
barley and hardier vegetables can be produced abundantly with an ample water supply.
The Secretary of the Interior set aside $4,000,000 from the reclamation fund with
which to initiate this work, and it is estimated that 160,000 acres of public land on the
north side of the river can be reclaimed.
The Garland Guard Newspaper
August 4, 1905, Page 1, Columns 3 thru 5

The Great Shoshone Project

Sketch Showing Magnitude of Immense Undertaking
The Shoshone project contemplates the utilizing of a portion of the surplus water of
the Shoshone River for the reclamation of lands in the northwestern portion of Big Horn
County, Wyoming.
Shoshone River receives its waters from the high mountains adjacent to and east of the
Yellowstone Park. The North Fort rises near the eastern boundary of the park, a few of its
tributaries having their sources within its limits. For the first few miles of its course it flows
southwest, then east for about forty miles to its junction with South Fork, which comes from
the southwest and is about the same length as the North Fork, but distributes a smaller
quantity of water. Just below the junction of it two forks, the Shoshone River enters a canyon
three and one-half miles in length. For a distance of one-half miles from the upper end this
canyon is through solid granite. The narrowest place is 65 feet wide at the bottom and 300
feet wide 250 feet above the bottom.
After leaving the canyon Shoshone River flows northeastward through a
generally rolling country to its junction with Big Horn River near the north boundary of
Wyoming. From the mouth of the canyon to a point some sixty miles down the river areas
of bench lands lie on both sides of the river.
The drainage basin of Shoshone River above the canyon contains approximately
1,250 square miles, nearly all of it being within the Yellowstone Forest Reserve.
A comparatively small portion of this water has been utilized. Water to irrigate small
areas has been taken out of the North Fork above the canyon. A canal for irrigating about
14,000 acres in the vicinity of Cody has been constructed under the provisions of the Carey
Act and obtains its water supply from South Fork. Water rights under the same law have
been obtained for reclaiming about 20,000 acres a few miles above the mouth of the
Shoshone River.
Preliminary plans and estimates made early in 1904, and based on previous
investigation, showed that approximately 93,000 acres of first class land could probably
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be reclaimed at a cost of about $25 per acre. The plans were passed upon by a board of
engineers and on February 10, 1904, the Secretary of the Interior set aside
$2,250,000 of the reclamation fund for the construction of the project. Since that time field
operations have been under way. These operations consist of the erection of conduit lines,
topographic surveys of additional lines that may be reclaimed under the project, borings at
the dam site to determine the depth to bedrock, digging of test pits along conduit lines,
designing of various structures, construction of wagon roads, telephone lines, houses for
headquarters and the preliminary classification of irrigable land.
Recent surveys show that it is feasible to reclaim approximately 125,000 acres.
All of the irrigable land under the project has been segregated. This land is at an
elevation varying between 4,000 and 5,000 feet above the sea level.
The project contemplates the storage of a portion of the surplus water of the
Shoshone River for the reclamation of public lands on the north side of the river, extending
from the mouth of the Shoshone Canyon to Frannie Station of the Burlington railway, a
distance of about 60 miles and covering an area of approximately 282,000 acres. At the
head of Shoshone Canyon an arched dam of rubble masonry will be constructed. The dam
site is 85 feet wide on the bottom of the channel and 165 feet wide at an elevation of 210
feet, the proposed height of the dam above the riverbed. The walls of the canyon at the dam
site are of granite. A dam of the above height will give a storage capacity of 159,000 acre
feet above intake of the outlet tunnel. A spillway 300 feet in length connecting with the
tunnel through the granite will be constructed for the discharge of flood water.
The outlet conduit will leave the reservoir at an elevation of 60 feet above the bed
of the river so as to bring the canal line above the steep faces of the bench lands lying below
the canyon and to cover a larger area of irrigable land. On the bench near the mouth of the
Shoshone Canyon, at which point the irrigable land begins, the water will enter the main
high-line canal, which will have a bottom width of 26 feet, a depth of water six feet and a
capacity of 500 second feet. The canal will extend from the mouth of the Shoshone Canyon
to Eaglenest Creek, a distance of 22 miles, in which distance there will be four drops, at two
of which power may be developed for pumping water to higher levels. At Eaglenest Creek
the canal will be divided into three main laterals for the irrigation of 20,000 acres below
Eaglenest Creek and north of Ralston Station.
The low line conduit will head in Shoshone River 16 miles below the dam,
opposite Corbett Station. A low diverting dam will be built across the river for the purpose
of giving the proper depth of water in the conduit. The first section of the conduit will be a
tunnel 3 1/4 miles in length. At the end of the tunnel the water will enter the main low-line
canal, which will extend to Frannie Station, a distance of 42 miles, irrigating approximately
80,000 acres, 50,000 acres being in the vicinity of the town of Garland. The canal for 10
miles will have a bottom width of 54 feet, a depth of 6 feet and a capacity of 1,000 second
feet. From the tenth mile the section will gradually decrease in size.
The bids for the construction of these dams are now advertized and will be opened
in Billings on the 5th and 6th of September, respectively for the big dam in the
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canyon and the one at Corbett. Work on the canals will be pushed simultaneously with that
on the dams.
Indications are that water will be ready for a portion of the land for the irrigation
season of 1907.
The lands under these projects have been withdrawn from entry but it is said they will
again be thrown open as soon as work on the dams shall have been commenced.
It is expected that work on these projects will begin as soon as contractors can
arrange the preliminary affairs and that work will be carried on all winter.
The Meeteetse Big Horn County News Newspaper
August 12, 1905, Page 1, Column 5

Huge Project
H.E. Wadsworth, United States Indian Agent on the Shoshone Reservation, is
authority for the statement that not later than next year the government will begin work on
the construction of a mammoth irrigation system on the Wind River Reservation to reclaim
400,000 acres of land on that portion of the reserve to be thrown open to settlement on June
15, 1906.
The government has already commenced work on two great irrigation enterprises in
Wyoming, the Shoshone and North Platte projects, each costing many millions of dollars, and
the announcement of a third great enterprise, equally as big as the others, will be a source of
great satisfaction to all who have the future development and prosperity of Wyoming at heart.
The canal will be taken from the Wind River, which has ample water, with its
tributaries, to reclaim every foot of land on the reservation.
In addition to this great project, the government has decided to construct six
large canals to be used in reclaiming the lands now being allotted to the Shoshone and
Arapahoe Indians. These canals with the former will make central Wyoming one of the
richest and greatest agricultural communities in the west.
The Grand Encampment Herald Newspaper
Official Newspaper of the Grand Encampment Mining District
August 18, 1905, Page 1, Columns 3 & 4
The Meeteetse Big Horn County News Newspaper
August 19, 1905, Page 1, Columns 2 & 3
The Garland Guard Newspaper
August 25, 1905, Page 1, Columns 5 & 6

Huge Wyoming Dam
The Biggest Dam in the World

Easterner Describes Visit to Canyon of the Shoshone
Being Built by the Government to Irrigate Wyoming Lands, Will Make Home for
Thousands of Farmers
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A quarter of a century ago the home of the buffalo, and later a cattle and sheep
pasture, with an occasional ranch house, the Big Horn Basin in Wyoming is now the scene
of a great activity incident to the building of one of the largest of the government irrigation
works. Some years ago Colonel Cody, better known as Buffalo Bill, made a survey of the
Shoshone Canyon, and in connection with General Miles projected a company to construct
a dam and irrigate some 60,000 acres. The necessary capital, however, was not
forthcoming and when the national irrigation law was passed, the government took up the
proposition and a large party of engineers has since been employed on the preliminaries of
a great work of desert reclamation.
The Shoshone River dashes down a narrow canyon, with jagged and perpendicular
walls, and at its narrowest point the government has begun the construction of the highest
dam ever built. It will cement together the two walls of the canyon for 240 feet above the
stream bed and its foundation will go below the water line 88 feet additional, down to the
solid bed rock. The stream, where it passed between these granite canyon walls, is but 65
feet wide and the dam will form a great lake 5,000 acres, with a watershed of 1,250 square
miles, and storing enough water to irrigate 150,000 acres through seven miles of 14-foot
tunnels bored in the solid rock.

NO CHANCE FOR LAND GRABBING

This will cost about $25 an acre to be paid back to the government by the settlers
under the business like provisions of the irrigation law. The land itself is free under the
Homestead Act and has been reserved by Secretary Hitchcock from entry under the Desert
and other land laws not requiring actual residence and home-building.
Few such picturesque and wildly beautiful scenes can be found as this Shoshone
Canyon. The river is a succession of foaming, rushing rapids, the water coursing along in a
deep green flood and then boiling over great rocks and boulders in a white surge. Only for a
few hours each day can the sun find its way to the bottom of this deeply cut gorge, the
mountain sides touring into the clouds two and three thousand feet. From above the dam site
as one looks down at the engineers working on the foundations, directly underneath they
appear like mimic men.

GREAT FORCES OF NATURE

This Shoshone Canyon and its surrounding mountains are one of nature's great
handiworks. All has been cut out by the silver stream, rushing in its bed below. For
countless ages it has eaten its way through granite and limestone, wearing wearing, wearing
away. For centuries and ages it has flowed ceaselessly and likewise uselessly, on its way to
join the flood of the Missouri; now it is to be harnessed and made to produce for mankind. A
thousand farmers will make prosperous homes for themselves and families and raise an annual
product of a couple of million dollars.
In the canyon proper the great forces of nature have wrought wonderfully.
Enormous granite boulders have detached themselves from the mountains and rolled down
thousands of feet, crashing their hundreds of thousands of tons into the rocky gorge. Here
the river continually plays upon them, searching out the seams and polishing them
smooth.
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THE ROCK PILE OF THE WORLD

In the canyon's middle, below the dam site, the jungle of rocks in the narrow river bed
appears as though a thousand blasts of giant powder had rent the mountain sides and tumbled
every rugged projection into the depths below. The imperishable granite, gray, pink and
vari-colored, oldest of the geological formations, made of the welding of various substances
when the globe was a molten mass; the latter limestones and black volcanic rocks,
conglomerate also melted by great heat, the hard red sandstone and its white and brown
contemporaries, and lastly the geyserites and sulphur rocks, soft and honeycombed, the result
of ceaseless spoutings of steam and hot water from the earth's bowels - all are found in
wonderful profusion.
Below the canyon, where the river runs more peacefully, all these formation are
represented in the huge beds of cobble stones and small boulders over which the water plays.
The cobble stones were themselves once jagged rocks, detached by wind, water, frost and
sun from their mountain bases and rolled and ground by the river force until all their sharp
corners have been worn and polished away.

A GIANT FIRE CRACKER

Watching the government engineers cutting a road along the side of the canyon
for the transportation of supplies to build the dam-- 60,000 barrels of cement alone will be
needed -- I observed the explosion of a charge of dynamite, which burst with a roar echoing
up and down the canyon with deafening reverberations. Immediately an oblong granite rock
of some 150 tons weight was torn from its base and hurled down into the river a hundred feet
below. Shatters of rock flew in all directions and a great splash of water rose like a geyser out
of the black depths of the canyon into the sunlight in a majestic spray. Yet this huge block of
granite was but a baby addition to the family of boulders which had been detached by the
more giant forces of nature and thrown into the river bed. A few hours before, I had crawled
directly under this rock in my canyon "exploration." Returning, I was fain to accept the
assistance of one of the road builders in getting across this place, looking down the while into
the river boiling below among the rocks.
"If you slip you can get out a quarter of a mile downstream," remarked one of the
dynamiters cheerfully, as I passed my camera over and was inching my way across the
slippery six feet, clinging to the canyon side.
The engineering credit of this great project with its great dam, its enormous
spillways, its mountain road building and its miles of canals and huge tunnels bored
through the solid rock is due to Jeremiah Ahern, a government district engineer who
almost cut off from the outside world, has taken up his residence for several years in this
wild canyon, once a fastness of the Shoshone Indians.

NATIONAL IRRIGATION

What does all this great irrigation work of the government throughout the west
signify? Simply that the nation has wisely decided to use the money derived from the sale of
public lands to make its desert soil of value and furnish many home-building opportunities.
It means that many men will find employment in the construction of dams and canals in every
western community, and that finally as the works are completed,
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one by one new farm homes will be established, adding to the nation's wealth and
balancing our population now inclined cityward.
For a thousand years longer this splendid dam site would likely stand idle before
private capital would develop it to its magnificent full capacity, for the difficulties in the way
of the engineers are many and unknown, but the government will meet all obstacles and
overcome them and finally turn over to a thousand farmers a perfect job of engineering,
comparable to the great works of the Peruvian Incas, the Egyptian Rameses or the British
engineers of India - an enduring monument for all time to the wisdom of the present
generation of Americans.
Guy Elliott Mitchell
The Cody Enterprise Newspaper
September 7, 1905, Page 1, Columns 5 & 6

Contract Let for Big Dam

Fact Assured Now That Millions of Dollars Will Be Expended Her by Uncle Sam
Chicago Firm Lowest Bidders
Official Awards to be Made This Week
Yesterday and today the bids for the construction of the great dam and Corbett
tunnel were opened at Reclamation Headquarters at Billings.
Four bids were presented, from well known contractors and the awards for the
work will be made in the next few days.
The following are the bids submitted:
Patrick McDonald, Duluth
$620,250.00
Charles Spear, Billings, Corbett Tunnel
$600,200.00
W.C. Bradberry, dam
$787,380.00
Pendegrast & Paxton
$515,730.00
G.H. Gaynor, Billings, Corbett Tunnel
$500,730.00
The officials of the Reclamation Service are quite well pleased with the
competition displayed and the prediction is made that construction work will be
commenced in the next thirty days.
Mr. Gaynor, of Billings, is among the lowest bidders for the Corbett Tunnel, White
& Co., whose figures do not appear being the lowest. Mr. Gaynor and his associates
believe, however, that they will finally receive the award.
This glorious information is the culmination of the actual commencement of work
that will be of immense benefit to Cody, Big Horn Basin and the state of Wyoming.
Reclaiming thousands of acres of land and placing settlers thereon, will be of far reaching
and perpetual value to our town, county and state, and The Enterprise joins in the
felicitations consequent upon such a monumentus event.
Latest information from Billings announces that the contract for building the dam has
been given to Pendegrast & Paxton.
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The Garland Guard Newspaper
September 8, 1905, Page 1, Column 1

Lowest Bid is $515,730

Those Are Figures made by Pendergast & Paxton for Big Dam
Next Lowest Bid is $200,000 Higher
Corbett Tunnel
Banker Charles Spear, of Billings State Bank Has Lowest Bid Being $594,325

Billings, Mont., September 7 -- Eight bids were opened here on Tuesday in the office
of the Reclamation Service of the United States for the construction of the great Shoshone
dam above Cody the lowest which was submitted by Pendergast & Paxton of Chicago. They
offer to do the work for the sum of $515,730.
The next lowest bid exceeds the above figures by $200,000. It is believed that there is
some mistake on the part of the lowest bidder as the next lowest is so much higher than the
first, and it is feared that the dam cannot be constructed for that amount, although the firm
signified no intention of forfeiting the $10,000 guarantee. The firm was present when the bids
were opened.
One thousand men will be put to work upon the dam. It is estimated that the
machinery necessary to work the dam will cost approximately $100,000. The successful
bidder will have 30 days in which to sign the contracts and work must be commenced
promptly thereafter and must be completed May 1, 1908.
The bids for the Corbett Tunnel were opened today, and it is learned that Charles
Spear, a Billings banker, had submitted the lowest bid, it being $594,325. It is said this bid
will be accepted and the contract let before the close of the week. The contract for the big
Shoshone has already been awarded to the lowest bidder, Pendergast & Paxton of Chicago.
The letting of these contracts means the expenditure in Big Horn County of
millions of dollars in the next four or five years.
The Cody Enterprise Newspaper
September 14, 1905, Page 1, Column 6

U.S. Government Bridge at Corbett
From a reliable source information comes that the government through the Reclamation
Department have decided to build a permanent stone wagon bridge near the site of the
proposed irrigation dam at Corbett. This bridge is primarily for the use of the
government contractors for the Corbett Dam and the tunnel and incidental work
connected with the proposed irrigation works at that point. With such an avalanche of
work now contemplated and in progress under government auspices it ceases to be a
wonder that town lots and suburban properties in and near Cody has rushed prices to
their present high level. Sure it is, that high as prices now seem, the expenditures of the
millions now set aside for irrigation works here will soon make them within the coming
year seem but insignificant.
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The Garland Guard Newspaper
September 15, 1905, Page 1, Columns 2 thru 5

Mayor J.M. Schwoob, Made happy by announcement that work
would soon begin on Big Shoshone Dam and Corbett Tunnel

The Big Dam Project near Cody, Wyo., the Building of Which Means a Thousand
More Families for Big Horn Basin
Corbett Tunnel Most Benefit to Garland and Vicinity
The accompanying picture is that of the Hon. J.M. Schwoob, State Senator in the
Wyoming Legislature from Big Horn County and the present Mayor of Cody.
Mayor Schwoob has the distinction of being one of the youngest public officers in the
State, and though young in years he is by no means young in experience. As a businessman
has few equals, as is evidenced by his very successful management of the biggest store in the
county- the Cody Trading Company, of which he is manager and treasurer. From a small
country store but a few years ago, it has grown to a mercantile establishment of immense
proportions, and today it is the only department store in the basin. As he has been successful
in the mercantile business, so is he successful in all the affairs of life.
That Mayor Schwoob is entitled to all the recognition shown him is true. For the
upbuilding and advancement of Cody he has worked in season and out of season. Since
holding the position of mayor he has never vetoed a measure passed by the council that had
for its object the building up of the little city of which he is so proud, and now, that the time
has come when Uncle Sam will be expending many hundreds of thousands of dollars near
Cody, Mayor Schwoob finds himself still mayor of that thriving town, and upon him, largely,
will devolve the work of leading the van of progress during an era of advancement the like of
which comes to a community but once in a life time. As a natural result of the work about to
be commenced by the government, momentous and oftimes vexatious questions will arise,
but the truth is Mayor Schwoob will prove equal to any and every emergency. While he is
very conservative, by which tact he has made himself one of the most popular and most
respected citizens in the county, he is yet stern enough that he cannot be buncoed into
anything against which he has set his mind. In business with his fellow man he is the soul of
honor, and if there is one thing more than another that makes him so universally beloved by
all, it is that he is good to the poor and unfortunate and never above saying a kind word or
doing a kindness to any in distress. All honor to such a man. The citizens of Cody ought to
be and doubtless are proud of their leader and if they will continue to stand behind him and
uphold his hand in his desire for the welfare and good government of that young city, they
will soon have a town of which they may justly be proud.
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The Corbett Tunnel

Now that it is known that work on the Corbett diversion tunnel will shortly begin, the
fact becomes at once apparent that Garland will be the natural supply point for that project
and that it will doubtless be the greatest beneficiary is conceded by all. Half a million dollars
will be expended by the government near Corbett. The merchants of Garland are preparing
themselves to supply the various camps with provisions and right here we want to day that in
point of quality, quantity and price the Garland Mercantile Company cannot be outdone.
They get good goods as cheap as anybody and they sell on as small a margin as is consistent
with good business.
The commencement of work on these two huge projects means that soon the
lands which last summer were withdrawn from entry will again be thrown open for entry,
and as soon as this is done the lands on the Garland flat which will draw its water
supply from the Corbett ditch, will be taken up and settled upon with the natural result that
hundreds of beautiful homes will spring up on every hand. The vast flat of virgin soil will
be tilled and with the application of water and the labors of husbandmen will be made to
yield its fullness. This will then open up the avenues of trade; new mercantile and other
business houses will be established and an era of prosperity will follow that will make glad
the heart of man. Verily the time is rapidly approaching when this, the gate city to the Big
Horn will shake off its swaddling clothes and become indeed a city of importance. No
power on can retard its progress. Thus mote it be.
The Garland Guard Newspaper
September 22, 1905, Page 1, Column 5

Contracts are Let

Work to Commence Soon on over $1,000,000 in Irrigation Work in Wyoming
Two Great Outlet Tunnels to be Constructed Through Solid Granite
Three and a Half Miles Long -- $4,000,000 set Aside for Shoshone Project
Work Should begin in Thirty Days
Washington, September 19 - The Secretary of the Interior has awarded to Pendergast
& Clarkson of Chicago the contract for building the dam of the Shoshone project in Wyoming
at $515,730, and to Charles Spear of Billings, Montana, the contract for the Corbett Tunnel,
on the same project, at a cost of $594,325. These were the lowest bids. The Shoshone
project contemplates the diversion of a portion of the waters of the Shoshone River for the
reclamation of 160,000 acres of public land on the north side of the river in Wyoming,
seventy-five miles east of the National Park.
The contract specifies that the work of construction must begin within 30 days
after the contract has been signed.
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The Wyoming Stockgrower and Farmer Newspaper
August 23, 1906, Page 1, Columns 6 & 7

All Smooth at Corbett

The Government Has Taken Possession and Work is Progressing
Good Wages and No Charge for Beds
Between 350 and 400 men are now at work for the government at Corbett and
everything is running smoothly.
This paper has refrained from comment on condition there, believing that what might
be said would in no way facilitate the early settlement of the difficulty. As matters now
stand the Reclamation Service has full charge of the work and all men now employed on the
tunnel are being paid by the government, which fact insures prompt and sure payment for all
services rendered.
Mr. McDonald is still managing the boarding camps and board is 75 cents per
day. Bunks are being built for the men so that all who have bedding may secure sleeping
accommodations free of charge. Common labor is paid from $2.50 to $3.00 a day and more
men are being employed as fast as they apply for work.
Several sub-contractors who had taken contracts are going on with their part of
the work, and everything looks good for the Corbett proposition. The delay caused by the
failure of the contractors to complete that work and the difficulty in securing labor will result
in causing a delay of one year in the completion of the diversion and distribution works, and
water cannot be placed upon the land before the spring of 1908, instead of
1907 as at first contemplated. This delay will probably result in continuing the withdrawal
order effecting quite a large number of sections under the lower canal for a year or so
longer. This land will be eagerly sought as soon as it is restored to entry, as it comprises the
cream of all the land under the lower canal., and is fully equal in productiveness and location
to any of the land lying under the Shoshone proposition.
At the great dam in the canyon above Cody, it appears that while the government
has taken possession of the entire plant, there is yet a probability of the bondsmen taking
hold and completing the contract. The matter will be decided in a few days, and whichever
course is pursued an army of men will soon be employed there.
The Wyoming Stockgrower and Farmer Newspaper
December 20, 1906, Page 1, Columns 7 & 8

A Great Irrigation Plant

The "Oregon Basin Proposition, " to Reclaim 225,000 Fertile Acres near Cody,
Being Rapidly pushed to a Successful Finish
A Large Beet Sugar Factory Planned
Perhaps no irrigation proposition in the state promises as many advantages to the
homeseeker as what is known as the Oregon Basin Scheme.
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For more than two years Mr. S.L. Wiley, president of the Bighorn Basin Development
Company, has been at work on this mammoth undertaking and as it nears completion there is
more and more evidence that this plant will do as much for the development of Wyoming and
more for the upbuilding of the Bighorn Basin than any other one irrigation plant that has ever
been planned.
The work is being done in a very substantial manner, and as the water will be
stored in a mammoth natural reservoir, known as the Oregon Basin, which will hold water
enough for more than a full year's irrigation, it is far more sure than a canal that heads in a
stream, the flow of which is less in some seasons than others.
There are about 225,000 acres of land which will come under the great canal and
at least two hundred thousand acres of this is as smooth, rich and desirable in every way
as could possibly be wished.
It will be only a few years until the settlers under this canal will be furnished a
market for sugar beets by the establishment of a sugar factory at the town of Wiley.
Montana farmers have this year grown 45 tons of beets to the acre for which the
Billings factory paid $5.00 a ton at the railroad station, or $225 an acre. Deducting $50 an
acre for cultivation and some idea may be formed of the value which will soon be reached
by this land.
After two crops of beets have been grown alfalfa should be sown on the land, this is
also a very prolific and paying crop, and in two or three seasons it can be plowed under,
when the soil is again enriched for two more crops of beets.
These are only two of the crops which may be grown in this vicinity, giving the
farmer profits that are unknown to his eastern brethren.
Fruit, cereals, grasses of all kinds, potatoes and other vegetables produce,
wonderful crops both in quality and quantity.
We know of no other investment which is so sure to return wealth and happiness as
the purchase of land under the Oregon Basin irrigation canal.
But this is not all; the investor will secure for himself and family a beautiful home in
a climate that is unsurpassed anywhere, a country of almost perpetual sunshine, mild winters,
at the foot of grand mountain ranges which furnish the purest water and the most inspiring
scenery.
The Bighorn Basin presents today the most attractions of any new country on
earth.
The Wyoming Stockgrower and Farmer Newspaper
January 31, 1907, Page 1, Column 5

Fix the Bridge
Last spring the high water came within an ace of taking out the county bridge
between the depot and Cody and only the most determined efforts and a great amount of
hard and dangerous work kept the bridge in place.
It is reported that a much greater fall of snow is lying on the mountains this year
than last and if something is not done during low water the bridge is pretty sure to go out
next June.
15

The county commissioners should immediately order a V shaped pier built in the
river just above the pier which supports the center of the bridge. This would cause an eddy
to form and insure safety to this valuable and absolutely necessary structure.
A petition may be found at the post office asking the commissioners to take
action. Sign it now so it can be presented at the next meeting.
The Wyoming Stockgrower and Farmer Newspaper
February 14, 1907, Page 1, Column 5

The Bridge
At the last meeting of the board of county commissioners Chairman A.C. Newton
was instructed to have a pier put in at the Cody Bridge with a view of making the structure
safe before the high water comes down.
The Wyoming Stockgrower and Farmer Newspaper
February 14, 1907, Page 1, Column 5

MEN WANTED
Heavy machinery for the Shoshone Dam is being hauled from the depot to the
canyon. Over 100 men are now employed there and more are wanted. Any one who
desires a good job can find it by coming to Cody.
The Wyoming Stockgrower and Farmer Newspaper
February 14, 1907, Page 1 Column 6

The Great Shoshone Dam
A visit to the site of the great government dam in the canyon above Cody reveals the
fact that the Bonding company, which now has charge, is getting its large force of men well
organized and is making good progress.
Mr. MacGregor, who has charge of the work, was away at the time of our visit,
but we found about 150 men busily engaged in the construction of a new flume, excavation
for the foundation of the great dam and doing other preliminary work. All the good men who
apply for work are being employed. A night shift has been organized, and a complete electric
light and power plant is on the road and expected soon.
Two strong towers are also being constructed, one to stand above and the other below
the dam. Over these towers a strong cable will be drawn, and as the rock is taken from the
excavation for the foundation, the cable will carry it below the dam and deposit it out of the
way in the channel below.
A new tunnel has been constructed near the north end of the dam through which
the road now passes, making it much better and safer.
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The company is furnishing good board and the sanitation of the camp is
excellent. Eight hours constitute a day's work and good wages are paid.
It may now be definitely predicted that this great work will be pushed with vigor to
completion.
The Wyoming Stockgrower and Farmer Newspaper
February 21, 1907, Page 1, Column 6

FATAL ACCIDENT
On Monday night the embankment at the Corbett works gave way letting a loaded
car slip down and strike Charles Kutchner, of Cowley, The unfortunate man's skull was
fractured and he died the next afternoon at the Lane-Bradbury Hospital in Cody.
The Wyoming Stockgrower and Farmer Newspaper
February 28, 1907, Page 1, Column 1

MEN WANTED
Any number of laborers can secure steady employment at good wages on the big
government dam at Cody.

The Wyoming Stockgrower and Farmer Newspaper
February 28, 1907, Page 1 Column 2

Progress at Dam
Excellent progress is being made at the great Shoshone Dam.
A few minutes conversation with Chief Engineer John MacGregor will convince
anyone that he is an uncommonly competent man. He has had many years experience in the
construction of large dams, flumes and other works in swift and treacherous mountain
streams, and was an engineer for several years for the French on the
Panama Canal.
Mr. MacGregor drew the plans for the new flume, and if any flume can be made
to stay in the Shoshone River this one certainly will.
There are now 200 men employed, and Mr. MacGregor desires to double the
number as soon as possible.
A great traveling cable is being put in place to quickly move the rock being blown
out of the channel at the base of the dam. Thirty thousand dollars worth of new machinery
is being received and installed, including a complete electric light and power plant.
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It seems very fortunate for the government and the future of our country that so
competent a man as Mr. MacGregor has charge of this great work.
The Wyoming Stockgrower and Farmer Newspaper
March 7, 1907, Page 1, Column 6

TO BUILD CANAL

Bids for Construction Too High So Government Will Complete Shoshone Ditch
A message from Washington says:
Authority has been granted the reclamation service to prosecute the work
involved in the construction of division one, main canal, Shoshone irrigation project,
Wyoming, by force account. About 180,000 cubic yards of grading will be required,
1,800 cubic yards of concrete, and 127,000 pounds of steel reinforcing bars and other
incidental work.
Proposals for this work were opened August 23, 1906, and the lowest bid made was
considered too high and was rejected. Further effort was made to secure proposals and
circular letters were sent out announcing that bids would be received up to February 10,
1907, but no response was made.
It is necessary to complete this work during the coming field season, and the
Secretary of the Interior has accordingly authorized the Reclamation Service to proceed with
the work, the estimated cost of which is $56,000.
The Wyoming Stockgrower and Farmer Newspaper
April18, 1907, Page 2, Column 2

The Shoshone Project
Some fears have been expressed by newspapers not familiar with conditions here,
that the orders of the Secretary of the Interior, given in another column of this paper, may
cause work to be discontinued on the Shoshone project. On the contrary, this project
comes clearly under the class on which work is to be concentrated.
The first irrigated tract of seventy thousand acres under these works will be
under ditch next season. Contracts are let for necessary canals. The tunnel at Corbett is
three-fourths completed, and the U.S. Fidelity and Guaranty Co. is prosecuting its work at
the dam to the entire satisfaction of the department. In a year from this date the
Shoshone project will begin to return money back into the reclamation fund.
Work here will be pushed harder than ever under the secretary's recent orders.
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The Wyoming Stockgrower and Farmer Newspaper
May 23, 1907, Page 1, Column 4

On the Big Canal

Camp Colter, Wyoming, May 21.
The Garland Flat as it is commonly spoken of is becoming the scene of considerable
activity. At the risk of telling something that is not news your representative will explain that
the contracts for constructing canal work were so let that about 250,000 acres will be under
canal for the season of 1908. The contracts will be advertised later. In other words the bids
were so shifted, with the consent of the bidders, that the lower portion of the canal will be
completed at the earliest possible moment. It now looks as if all the contractors would be
able to finish on specified time although a little early to predict along that line, at least it can
be said without fear of contradiction that each contractor and sub-contractor is going into the
work with business like methods and increasing their force as time goes on as fast as
practical.
Johnson Brothers, of Lovell, who have by far the largest portion of any one
contractor, have a main camp near Camp Colter, just five miles southwest of Garland, with
numerous sub-contractors and branch camps. McGuffey and Blood of Cody have their camp
located on Alkali Creek near Ralston, at present and are making a splendid showing with
Division 2 which is all main canal. This firm also has the contract for Division 4 near
Garland. They are directing all their energies toward the completion of Division 2 before
moving their force to their other division, as yet all their work has been dirt work and in this
they have been fortunate, although not more so than other contractors. This means that the
contractors have a good prospect of having the balance on the right side of the ledger when
final accounts are settled. This is a source of congratulation on the part of all parties
concerned.
R.M. Lynn of Lovell, who was awarded the contract for Division 3, is moving to
his camp this week which he has established about midway on his work and is situated about
4 miles east of Ralston near the railroad. Mr. Lynn is finishing up some of his work on
Division 1 near Eagle's Nest, on which he was working as a sub-contractor.
Emanuel Thomas of Byron, who was awarded Division 16, has his camp located
in connection with that of Johnson Brothers, and is pushing the work in a thorough
manner.
Robert Gleason of Wiley and Mr. Parker of First National of Cody, were Ralston
visitors Sunday, taking dinner with John McGuffey at the Wagon Boarding House at
McGuffey and Blood's camp. They made the trip on horses from Cody via Wiley, staying
overnight in Eagle's Nest Saturday night.
The new survey camp which has been established near Montana in charge of
Mr. Starkman, formerly of Huntley, Montana, is doing successful preliminary work on the
Frannie extension, which canal will irrigate at least 25,000 acres in the near future.
Mr. Savage of Colorado, a nephew of H.H. Savage, consulting engineer, arrived
Saturday and has been assigned to this camp. Mr. Savage is a student in Denver University
and worked last summer at Corbett.
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W.A. Sickler and wife arrive in Camp Colter Saturday and will occupy one of the
cottages recently erected. Mr. Sickler has been stationed at Huntley, Montana, and will
superintend the work on the concrete structures which will soon be commenced on the main
canal. This work will be done by force account as there were no bids received on it.
E.F. Tabor, who is the engineer in charge of the entire Garland canal below the
mouth of the tunnel, has had a number of wells dug during the past summer on different parts
of the work and is still continuing the work. Good water has been found at various depths
ranging from 33 to 52 feet. These dug wells seem to have been a more decided success than
those put down by machinery, on account of the space given for water to accumulate. Mr.
Hedstrom of Cody, who is an experienced miner has been very successful in putting them
down and has put down a number for citizens of Garland.
Work is fast assuming a very interesting condition and in a few weeks it will be well
worth a trip over the work by anyone who likes to see canals constructed as they should be.
It doesn't take a very keen observer to notice that every detail is being given careful attention
so that when the canal is completed it will be as near perfect as engineering science can make
it and the cost of maintenance will be reduced to a minimum. In fact, the canal will be a
G.A.P.
model one is every particular.
The Wyoming Stockgrower and Farmer Newspaper
July 4, 1907, Page 1, Column 3

Very High Water
The water is higher in the Shoshone than it has ever been known before, but so far
very little damage has been done.
It has been reported that the Wallop-Moncreiffe Boom was taken out also that the
diversion dam in the canyon had been taken away.
These reports are untrue. The lumber company has lost the bunk house and
blacksmith shop, and the river has washed around on the south side of the mill taking
perhaps 200 logs downstream.
Out bridge is standing the strain without the tremor, and very little real damage has
been done.
The Wyoming Stockgrower and Farmer Newspaper
July 4, 1907, Page 1 Column 2
July 11, 1907, Page 1, Column 5

Notice

Shoshone, Dam Cody, Wyo., June 29th, 1907
The public is hereby notified that the road through the Shoshone Canyon above
Cody is now in a dangerous condition, owing to heavy traffic thereon and the blasting in
connection with the construction work. Any persons traveling on this road do so at their own
peril.
U.S. Fidelity & Guaranty Company, John MacGregor, Engineer
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The Wyoming Stockgrower and Farmer Newspaper
July 11, 1907, Page 1, Column 5

Not so Bad
The Stockgrower is pleased to state that only one section of the temporary dam in
the canyon has gone out and that the damage can be repaired in two weeks.
The water is now going down and the flume is intact, so there is no danger of
further damage.
The Wyoming Stockgrower and Farmer Newspaper
August 8, 1907, Page 1, Columns 2 & 3

A Very Interesting Trip

Along the Government Irrigation Works from Cody to Corbett, Ralston and Camp
Colter
Canal and Cement Work all Progressing Nicely
A trio of Cody men, including the writer, took a trip last Saturday and Sunday
along the great government irrigation works from Corbett to Camp Colter, via Eagle's
Nest and Ralston.
This is a most interesting trip and no one can make it without being profoundly
impressed with the magnitude and permanency of every feature of the work.
The head-gate at the tunnel is finished, and the entire bore is nearly completed.
This structure is shaped very much like a horseshoe with the heel down. It is about three
miles long and has a capacity sufficient to carry water for the irrigation of 80,000 acres.
Work on the main canal and laterals are well along nearly to Garland, and it is
generally believed that about 20,000 acres will be irrigated in the season of 1908.
The main canal is not carried back to the highest point possible, but runs near
the railroad, while laterals are taken out for the irrigation of the higher lands.
At intervals the main canal is supplied with concrete drops, reinforced with steel
rods. A bridge is also provided at each drop, at convenient points where no drop is
necessary.
The canal at the upper end is 40 feet wide on the bottom and 60 feet on the top and
the work is all done with the greatest care. Considerable heavy work, both in excavation
and cement structures, is yet to be done, but the outfits and machinery are on the ground
and construction is being pushed.
The government has put in a side track at Colter, and it is reported that a town site
will be laid out there later.
Ralston is a very promising new town, about five thousand dollars worth of lots
having already been sold there.
Libby & McGuffey are doing a flourishing general merchandise business and
given general satisfaction to their many customers.
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Mr. McGuffey is a postmaster there, and Mr. Libby has a neat cottage erected
where Mrs. Libby seems to enjoy life in the frontier town.
Dr. E.M. Rundquist has also erected a pleasant cottage where he and Mrs. R. are
enjoying their honeymoon whenever the doctor's extensive practice permits him to remain
at home. Dr. Rundquist has also built and equipped a well appointed hospital, where he
cares for any injured men along the canal line, 400 of whom are under his skilled medical
and surgical care.
The Cody pilgrims were hospitably entertained by both these charming families and
could not have enjoyed their stay more had there been a board of trade at Ralston to crack a
few bottles of champagne.
The government reclamation works will result in a lake being formed near Ralston,
which will cover about 160 acres, and this lake will give our neighbors there an opportunity
to establish a park and fishing resort which will add much to the attractiveness of the town.
It will also furnish an easy means of establishing water works.
A drop of 50 feet in the canal is located immediately north of the town which it is
estimated will furnish four thousand horsepower, and this ought to induce
manufacturers to locate there.
In fact, Ralston promises to become an excellent business point and center of one
of the most productive agricultural settlements in the West.
It must be remembered that the Corbett Canal, and even the highline to be built later,
do not constitute the whole Shoshone project as it will be finally developed. Land to the
south of the river, in what is known as the Whistle Creek country, as well as large tracts
north of the divide toward Clark's Fork will eventually come under the great dam in the
canyon above Cody, and a still larger water power will be developed at this dam than the one
at Ralston. It is estimated that finally there will be about two hundred and
50,000 acres of desert land reclaimed under the Shoshone project, and that many
thousands of horsepower will be developed along its course.
No one can contemplate the possibilities - or the certainties - of this wonderful
project without becoming enthused by their consideration, and no one who possesses
energy and ability need fear to tie to the bighorn Basin for business purposes, while its
unsurpassed climate makes it the most attractive locality for homebuilding to be found the
world around.
The Wyoming Stockgrower and Farmer Newspaper
The Gateway to "Natures Wonderland" August 15,
1907, Page 1, Column 4

Good Land is Open

About 15,000 acres of land under the Government Canal may now be filed
upon
It now seems certain that about twenty-five thousand acres of rich land under the
Corbett Tunnel between Ralston and Garland will be under ditch next season.
22

The undersigned has heretofore discouraged filing there for the reason that the farm
units had not been decided upon. The maps are now nearly completed and the farm units are
marked on the ground. About 15,000 acres of this land are open to entry, but should be filed
upon only in conformity with the unit plan.
Mr. Paul S. Craig, of Ralston, Wyoming, assisted in the survey and can locate settlers
in accordance therewith. I shall be pleased to make out papers for anyone who secures
numbers from him, as I am satisfied he will locate his clients properly. No one will be
allowed more than 80 acres, and some of the farm units consist of only 40 acres. To file upon
more than the farm unit or to file so as to lap over onto two or more units
will cause the claimant much trouble and disappointment.
I strongly advise all those who desire an early choice to see Mr. Craig at once, and
then call at this office to make their entries.
It must be understood, however, that there is a strip of land a mile or more wide,
along the railroad, which is still withdrawn from entry, and this strip will probably be
opened by lottery this fall or winter.
Respectfully,
J.K. Calkins, U.S. Commissioner
Cody, Wyoming
The Wyoming Stockgrower and Farmer Newspaper
The Gateway to "Natures Wonderland" December 19,
1907, Page 1, Column 2

Killed by Falling Rock
An accident occurred at the dam in the canyon Tuesday which resulted in the instant
death of Joe Balach, who was killed by falling rock. The funeral was held in Cody yesterday.
The Wyoming Stockgrower and Farmer Newspaper
The Gateway to "Natures Wonderland"
March 19, 1908, Page 1, Column 4

Progress at the Dam
Work at the government dam is being rapidly prosecuted.
The steel bridge, on which the concrete mixers will be placed, is in place, and spans
the canyon 90 feet above the bottom of the excavation for the foundation. Each stringer of
this bridge weighs 17 1/2 tons and they were raised into place by the cable way in a few hours.
The mixers are on the ground and will be installed this week. The conveyer for carrying the
ground granite from the bins below the crushers to the mixers is completed and a new 65 h.p.
engine has been installed to operate it.
The Bonging Company, which took up the work where it was left by Pendergast
& Clarkson, when that firm failed, has sub-let the contract to finish the dam to Smith &
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Locker, a wealthy and experienced firm of contractors, who have just finished a largejob at Milwaukee.
Mr. Locker is now on the ground and in charge of the work. He has had large
experience in this class of contracting, and two patents on the cable-way in use here are
his inventions.
Mr. John MacGregor, who has had charge of the work for the bonding company is
very much pleased to get away, which he hopes to do in a week or so.
Mr. MacGregor took the work when everything was in a demoralized condition
and, by his engineering knowledge and rare executive ability, has overcome almost
insurmountable obstacles, and achieved what seemed almost the impossible.
Considering conditions, there can be no doubt that the work he has done has been
the most difficult engineering problem which has been in progress in the United States
during the past year. His friends here -- and he has many -- congratulate him and the
public generally upon the pronounced success of his efforts. He has been tireless in his
activities often working until midnight and sometimes all night.
Mr. MacGregor will go from Cody to Portland to attend to business matters for
the U.S. Fidelity & Guaranty Company, before returning to the East.
The Wyoming Stockgrower and Farmer Newspaper
The Gateway to "Natures Wonderland"
March 19, 1908, Page 7, Columns 1 & 2

NOTICE

Of Opening of Settlement of Lands Lying Under the Shoshone River
Canal and Oregon Basin Reservoir Irrigation System in Big Horn
County, State of Wyoming
Notice is hereby given, pursuant to the provisions of section of 950 Revised Statutes
of Wyoming, 1899, that the lands set apart to the state of Wyoming and lying under and
irrigable from the irrigation system known as the Shoshone River Canal and Oregon Basin
Reservoir System situate in the county of Big Horn in the state of Wyoming, will be open on
the 12th day of May, A.D. 1908, to entry, settlement, occupation and purchase by qualified
settlers under the provisions of the act of congress entitled "An act making appropriations for
sundry civil expenses of the government for the fiscal year ending June 30, 1895, and for
other purposes," approved August 18th, A.D. 1894, and commonly known as the Carey Land
Act, and under the provision of the acts of the legislature of the state of Wyoming accepting
the grant made by said act of congress.
The said lands contain in the aggregate about 245,000 acres and are situated in
townships 50-51-52-53 and 54 North in Ranges 93-94-95-96-97-98-00-100-101 and 102
West of the Sixth Principal Meridian in the county of Big Horn in the state of Wyoming.
Maps showing the exact locations of said lands by section, township and range
and also showing the location of the irrigation works supplying water to said lands, can be
obtained on application to the Commissioner of Public Lands, Cheyenne, Wyo., or to
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the Big Horn Basin Development Company, at Wiley, Big Horn County, Wyoming, or to
Young & Hamilton, Marquette Building, Chicago, Illinois.
Said lands will be open to entry, settlement, occupation and purchase in tracts not
exceeding one hundred and sixty acres by any citizen of the United States, male of female,
or any person having declared his intention to become a citizen of the United States
(excepting married women not the heads of families) over the age of twenty-one years, who
shall have entered into a contract with the Big Horn Basin Development Company for a
perpetual water right for the irrigation of the land he desires to enter, settle upon, occupy or
purchase.
The price at which said lands will be sold to settlers by the state will be fifty cents
per acre, twenty-five cents thereof to be paid at the time of making application for the entry
of said lands, which application must be accompanied with a filing fee of one dollar; and the
remaining twenty-five cents of said purchase price to be paid at the time of making final
proof, showing compliance with the law relating to the reclamation of and settlement upon
said lands.
The price at which perpetual water rights for said lands including a proportionate
interest in said irrigation system will be sold by the Big Horn Basin Development Company,
the contractor for the construction of said system, is forty dollars per acre, payable as
follows: Five dollars per acre at the time of entering into a contract with said company for
the purchase of such water right Two dollars per acre in one year from said date; three
dollars per acre in two years from said date; four dollars per acre in four years from said date;
four dollars per acre in five years from said date; four dollars per acre in six years from said
date; four dollars per acre in seven years from said date; five dollars per acre in eight years
from said date; five dollars per acre in nine years from said date; each of said deferred
payments to bear interest from said date at the rate of six per cent per year, payable annually.
A further charge for maintenance of not exceeding forty cents per acre per annum and
payable during the period of the contract will be made by the said company.
The opening of said lands for entry, settlement, occupation and purchase will
take place on the 12th day of May, 1908, at Wiley, Big Horn County, Wyoming; prior to said
opening any qualified person desiring to enter said lands and to enter into a contract with
said company for a perpetual water right therefor, shall give notice thereof to the company,
and pay to the company its first payment of five dollars per acre and twenty-five cents per
acre for the State of Wyoming and the necessary filing fee, whereupon his name will be
registered and written upon a card and placed in a drawing box. On the day of the opening
the names so placed in said drawing box shall be by the commissioner of public lands or any
other person duly authorized, drawn from said box, he shall have the right at once to select
from the unselected land a tract not exceeding in area the number of acres upon which he as
aforesaid ma d e the first payment, whereupon he shall at once make the necessary application
to the State of Wyoming to enter said land and execute a contract with said company for the
purchase of a perpetual water right for said lands from said system upon the terms above
mentioned. In case any person whose name shall as aforesaid be drawn from said box shall
not desire any of the land remaining, and shall fail to make immediate application therefor,
said company shall at once repay to him upon demand all sums of money deposited by
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him with the company at the time of registration. Subsequent to said opening the said
company may allow any qualified person to select any of the remaining lands upon his
making the necessary application to the State of Wyoming, executing the required contract
with the company and making the proper payments to said state and to said company.
Dated Cheyenne, Wyoming, February 6, 1908
THE STATE BOARD OF LAND COMMISSIONERS
By ROBERT P. FULLER
Commissioner of Public Lands
Feb.20-May 12
The Wyoming Stockgrower and Farmer Newspaper
The Gateway to "Natures Wonderland"
March 26, 1908, Page 1, Column 3

THE SHOSHONE
PROJECT

Interesting Facts from the Supervising Engineer
Huntley, Mont., March 20, 1908
Editor Stockgrower and Farmer, Cody, Wyoming
Sir:
In order that your subscribers and others interested may be correctly informed as to
the policy of the U.S. Reclamation Service and the status of the construction work under the
Shoshone Project, I am sending you a memorandum statement, setting forth the conditions of
the canal and structural work, which you may make appropriate use of.
Very truly yours,
H, N. Savage, Supervising Engineer
In accordance with the announcement of the Secretary of the Interior, dated
November 25, 1907, opening the Garland Unit of the Shoshone Project to entry, and
announcing that water would be delivered to entrymen for irrigation purposes May 1,
1908, all work under the project has been carried on toward that end.
The Corbett Diverting Dam is completed and in commission.
The Corbett Tunnel is complete and in commission.
The Corbett Tunnel Settling Basin and Dam is complete and in commission. The
Garland Main Canal is nearly completed. One high embankment near the
upper end of the canal is being constructed as rapidly as possible, the contractor having
approximately 100 teams at work and working a night shift of teams. There are also a few
thousand feet of work to do on this canal between Eaglenest and Ralston.
The structures of Garland Main Canal are entirely completed.
The Ralston Reservoir is completed, except a surfacing of rip-rap, boulders and
gravel, which is now being placed.
One wooden flume for dropping the water in Garland Canal to where it crosses
Alkali Creek is now being constructed.
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The lumber is all on the ground; the milling work is completed and a force of
carpenters are erecting the flume, which will be completed well in advance of the
opening date.
The lateral canal and distributary canals covering an area of about 40,000 acres
of the Garland Flat are already all completed.
All the large structures on the main canals and main laterals on Garland Flat are
completed to deliver water to the 15,000 acre first unit which the Secretary opened to entry
November 25, 1907. The laterals, canals and distributary canal already completed cover a
much larger area. Structures, however, have not been put in for the laterals and distributary
system outside of the area now open to entry. This work will be performed, however, when
the lands under the first unit have been entered.
A number of small lateral structures and farm unit turnouts are now being put in
throughout the first 15,000 acre unit. All of the structures on this unit will be of concrete
masonry, including every individual farm unit turnout and all will be completed by May 1,
1908.
The Wyoming Stockgrower and Farmer Newspaper Cody,
Wyoming - The Gateway to "Natures Wonderland" April 16,
1908, Page 1, Columns 1 thru 4

CREATING A RICH EMPIRE

Some Facts about the Oregon Basin Irrigation Enterprise That
Are Not Given in the Company's Prospectus LARGEST SINGLE
PROPOSITIOIN IN AMERICA

In many respects the great irrigation proposition being constructed by the Big
Horn Basin Development Company in this county is unique.
It is the largest single enterprise in the United States, covering as it will when
completed, an area of 250,000 acres.
This land is peculiarly adapted to irrigation, being composed of a series of level
benches, which, in times past were deposited at the bottom of a great lake in the form of
sediment, each bench marking a different level of the receding water of the lake. These vast
level benches are ideal for irrigation purposes and are composed of the most fertile soil to be
found in the world.

A Natural Storage Reservoir

Twenty-eight miles from the headgates of the great canal, which are located on the
South Fork of the Shoshone River, lies a wonderful natural storage reservoir, known as the
Oregon Basin. This basin is of a circular form, 13 miles in circumference, and has a capacity
sufficient to hold water for the irrigation of 300,000 acres of land. When filled its surface is
below the headgates and its bottom is above all that part of the tract to be irrigated which lies
between the basin and the Big Horn River as the whole country slopes to the east.
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The water from this storage reservoir will be applied to the land through a tunnel
excavated through hills which form a natural dam on its eastern side.
The main feeding canal into this basin is now nearly completed. It is 60 feet wide on
the bottom, except in heavy rock work, were greater fall is given the canal to
increase its capacity where there is no danger of washing or cutting. This intake canal is
28 miles long and despite the fact that it is largely constructed through very rough foot hills,
there is not a flume in its entire length. This fact makes for permanency and a very low
maintenance cost. There are five tunnels on this canal varying from 400 to 2,600 feet in
length. They ar blasted through ranges of sand rock and shale hills timbered and concreted in
the most approved manner, and this concrete finish will be covered with a coat of asphaltum,
making the surface as smooth as glass. It is said that this finish add
16 per cent to the capacity of the tunnels, the dimensions of which are 11x12 feet, built
in the form of a horse shoe with the heel down.
In the excavation of these tunnels the company has made the world's record. On
February 18, 1908, three shifts of one foreman and nine men each, drilled, blasted, removed
and timbered 30 running feet of tunnel, the gross excavation being 14x15 feet in size, each
shift working eight hours.
At this time work is being done in both headings of two tunnels, and concreting in still
another.

Cheap and Effective Power

The electric power is furnished at one power house by a 100 h.p. engine. This is the
first rock drilling ever done by electric drills of the pattern used by this company, and the
idea was originated by Mr. W.S. Wiley, who drew the plans and specifications for
the drills and had them made in Chicago. No tripod is necessary, and the writer saw a
hole four feet in depth drilled by two men into the shaly sand stone in just 64 seconds with
one of these machines. Mr. Wiley's invention obviates the necessity of installing heavy air
compressing machinery, and results in a great remarkable saving in fuel.
Remarkable as it may seem, the drills in all four headings, the concrete mixers,
electric lights, air fans, tool sharpeners and other machines for miles along the canal line
are all run with an expenditure of only $7.00 per day for coal.

Many Natural Advantages

Nature has provided many advantages for the speedy and cheap construction of these
works. Coal of good quality is mined near the powerhouse. Each hill through which the
tunnels pass is capped with the best kind of gravel, which is run down to the electric mixers
through wooden chutes. Nearby springs furnish the necessary water.

Permanency of Construction Means Low Maintenance

As to the permanency of this work, we have already mentioned that there are no
flumes on the canal. Another feature that renders it permanent is the method of digging the
canals. Many other ditches are built practically on the surface, the earth taken from the high
side, leaving a soft bank. Through which the water is apt to break. Mr. Wiley has cut his
canal five feet deep on the lower side, and all the earth removed is piled on top of this solid
bank.
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For a number of years and until a large part of the entire tract is actually irrigated, it
will not be necessary to fill the canal more than four feet deep. This will prevent breaks and
give the loose part of the embankment time to settle before any water pressure is brought
against it.

Adequate Water Supply

The portion of the tract which will be watered this season is not dependent upon the
reservoir for its supply. The company has water rights from Greybull River, Meeteetse Creek
and Sage Creek besides South Fork. Sufficient water can be secured for the irrigation of the
first unit without taking any of the supply from South Fork.
Above the reservoir two large laterals are taken from the main canal, one running
south east and the other north east. These laterals are 16 and 30 miles long,
respectively and will water a very large area.
Farther up toward the headgate lies Diamond Basin, a beautiful, level tract of
about 20,000 acres, which will also be irrigated direct from the canal.
No better soil can be found anywhere than that lying under this proposition. Last
season Mr. Wiley grew wheat four feet and four inches high on new land, a photograph of
which will be found in this paper.
All kinds of grain, fruit, vegetables and grasses which are found in this latitude
grow to perfection so soon as water is applied and the yield is so great as to seem almost
incredible to eastern farmers.

Railroad to be Built through Tract

A railroad company has been incorporated and will build a road from east to west
through the tract connecting with the Burlington at Greybull, and it is probably that a branch
will finally be built from Cody to the town of Wiley. In the meantime five large auto cars
have been ordered, to run between Cody and Wiley during the opening, which occurs on
May 12.
Cody has good hotel accommodations and the company is building lodging houses
and restaurants at Wiley to accommodate excursionists while they are selecting their land.
Meals will be furnished at 35 cents and lodging for 25 cents to all homeseekers while at
Wiley.
As to the beauty of this location too much cannot be said. To the west stand the
snow-capped Rockies, which furnish a never failing supply of pure water for irrigation and
domestic uses, while to the east loom, in the distance, the equally rugged big Horn Range,
and between lies the great, fertile Big Horn Basin, an empire within itself, throbbing with the
first touches of a development which is destined to fructify thousands of acres and furnish
ideal homes in a climate almost perfect.
It quickens one's pulse to note how readily here nature responds to the touch of
man.
It is a goodly land, literally flowing with milk and honey, and no portion of this
coming empire excels in fertility, and beauty and desirability the life giving water from
the great canal and reservoir of the Big Horn Basin Development Company, a large part of
which lies from four to 20 miles south of Cody.
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Those who desire to keep posted concerning the country, the Oregon Basin tract and
the government Shoshone project here can do so by sending $1.00 for a six month's
subscription to the Stockgrower and Farmer, Cody, Wyoming.
The Wyoming Stockgrower and Farmer Newspaper
The Gateway to "Natures Wonderland"
May 14, 1908, Page 1, Columns 5 & 6

The Wiley Land Opening

Drawing and Lot Sale at Wiley Resulted In Adding Largely to Our Settlement
THE NEW TOWN OF HAMILTON LOCATED
The opening and state drawing for land under the great Oregon Basin irrigation
system in this county has come and gone, leaving a goodly number of excellent settlers
among us.
On Thursday last a solid train of nine coaches and diner arrived in Cody over the
C. B. & Q. railway from Chicago, heavily loaded with home seekers.
At Cody the crowd was hospitably received by a committee of the Board of Trade and
the famous Cody Cowboy band. Many remained here over night and have been lavish in
their appreciation of the hospitality shown by Cody citizens. Others were immediately taken
by eight auto cars and many teams directly to the town of Wiley, 13 miles south of here.
Much to their surprise they there found a town only a few weeks old provided
with comfortable hotel accommodations, with streets and buildings made bright by
electric lights. They found the Wiley State Bank duly organized, containing in one
week's time deposits amounting to $75, 000, and housed in an ornamental and
substantial building.
They found an imposing two story office building and a large two-story stone
store building with modern plate glass front, also attractive dwellings, machine shop, etc.
The company had been working night and day with three 8-hour shifts to complete its
28 1/2 miles of main canal from South Fork to the Oregon Basin Reservoir by the opening day,
but owing to the fact that they unexpectedly encountered exceptionally hard and refractory
rock in one of its five tunnels, it was impossible to do so. This was a great disappointment to
the company as well as to the many homeseekers who made
up the excursion. But, notwithstanding this fact and the heavy three days' rain (a most
remarkable occurrence here) a goodly number have located, and others will do so as soon
as the weather will permit of their making selections. Plans for home building by many of
the settlers are already under way.
A new town has been located in the midst of a beautiful and fertile tract of land
15 miles east of Wiley, to be named Hamilton, in honor of Isaac Miller Hamilton, of the
Chicago banking firm of Young & Hamilton.
Hotel buildings and accommodations will be established at this new town in
about ten days, for the comfort of home-seekers and the general public of Bighorn
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Basin. A petition is already in circulation for the establishment of a post office at
Hamilton.
The corps of engineers of the Wyoming Central R.R. has just completed the
survey of Hamilton in order to locate its right of way through the town.
In the immediate vicinity of Hamilton will also be established by the company an
experiment station, which will be of great value to settlers. The sale of lots will be
announced later.
At the auction lot sale at Wiley on Tuesday, first choice was secured by Emerson
Priddy, of Chicago; second by W.W. Dunn, of Salt Lake City; third by J.K. Wells, of
Riverside, Illinois.
The company plans to push the work of construction vigorously to successful
completion, to settle its land and develop its town sites as rapidly as possible.
The Wyoming Stockgrower and Farmer Newspaper
Cody, Wyoming- Gateway to "Natures Wonderland"
May 28, 1908, Page 1, Columns 1 thru 4

AN ATTRACTIVE ENTERPRISE

First Unit of the Government Shoshone Irrigation Project Now
Being Rapidly Settled by Energetic Homesteaders
Some Special Features of this Attractive Proposition, Also a Description
of Soil, Climate, Products, Etc. that Applies Equally to the Entire Big
Horn Basin
LAND FREE, WATER AT COST, LONG TIME WITHOUT INTEREST
Ready for Farming

The first unit of the Shoshone irrigation project, near Cody, now has water in the canals
and is ready for homesteading and farming.
This unit consists of about 20,000 acres lying below the Corbett Tunnel. It is traversed
through its entire length by the C.B. & Q. Railroad, all of the land being within two miles of the
track.
The soil is a deep, rich sandy loam, and the great fall of the Shoshone Valley insures
perfect drainage. No alkali need be feared. All crops and fruits grown in this latitude flourish
here to a remarkable degree, excepting corn -the nights being too cool at this elevation to
perfect this crop.
All the crossings of canyons and streams, all the drops and headgates, and even
the intakes for each farm unit are built of solid concrete, reinforced with steel.
The Corbett Tunnel is over three miles long and is lined wi th concrete. Settling basins
and gates for sluicing are provided at proper places and steel bridges are erected over the main
canal at all road crossings.
A public highway has been laid out on every section line.
Water is conveyed to each farm unit, so that all the settler has to do is to plow his land
and construct his laterals.
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To guarantee a sufficiency of water during any dry season an immense dam more
than 300 feet high is being constructed between granite walls in the Shoshone Canyon
above Cody, which will empond sufficient water to cover a half million acres one foot
deep.
Nature appears to have provided here every requisite for a mammoth irrigation
enterprise, and her bounty has been ably applied by the United States Reclamation Service,
the two having produced what all well-in-formed men declare to be one of the best and
most desirable projects in the United States.

Prices and Terms

This land is divided into farm units of from 40 to 80 acres each, and is now open to
homestead entry. A perpetual water right is sold to each settler at actual cost - $45 an acre,
payable in ten equal annual installments, without interest. By figuring this out you will find
that by deducting interest, and adding a maintenance fee of $1.00 an acre the first year and
25¢ a year after that, the actual cost of the water will be about $25.75 an acre, while the land
is presented to the settlers free of all charge, except the small filing and final proof fees,
which will amount to not to exceed $20 or $25 all told. The first payment for water right is
$5.50 per acre; $4.50 for construction installment and $1.00 for the first years maintenance,
which is always greater the first season, but will be largely reduced when the canal banks
become settled.
A failure on the part of entrymen to pay any two installments when due subjects
the entry to cancellation. In other words an entryman cannot be deprived of his rights for two
years. That certainly beats the usual three days of grace.
The entryman must be within the land district and make his entry in person. Entry may
be made at the office of this newspaper, the editor being also a U.S. commissioner.
Grain is an excellent crop to grow here, our flour mill being always a cash buyer.
Wheat is now $2.00 per hundred, and oats $2.25. Forty bushels of wheat and 80 bushels of
oats are common yields here under irrigation. Potatoes yield 300 bushels to the acre and are
now selling at 2 1/2 cents a pound. Cabbage sells in the fall at 10 cents a pound. Alfalfa hay
yields 4 to 6 tons to the acre and sells at $9.00 to $12.00 a ton delivered in Cody, or at $5 to
$7 in the stack. Butter, eggs and chickens are high and always in good demand.
This is one of the finest sheep, cattle and horse countries in the world.
The fact is that no place on earth presents more favorable conditions for the
homeseeker than the Big Horn Basin. Coal is nearby and can be bought at the mines
for $2.00 a ton. Wood, posts and poles can be had in the mountains for the hauling. Our
streams are full of trout, our mountains abound in game, our climate is superb, we have no
hot nights, mosquitoes, malaria, blizzards, cyclones, hot winds or destructive hail storms, and
are blessed with more sunshiny days than Italy can boast. Better health than California,
grander scenery than Switzerland, good schools, churches and all the requisites of a happy
and prosperous existence.
Come and look us over.
Settlers are rapidly selecting homes under the Shoshone project. Next fall and
spring will see the first unit entirely appropriated. In five years that land will be worth $200 an acre.
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THE LAST RELAY

Grant Smith & Co. and Loeber Start in on the Work of the Completion of the
Big Shoshone Dam

HIGHEST DAM IN THE WORLD

Bed of River Now Dry and Water Being Taken Care of Through Spillway
Tunnel and the Flume
The last relay on the construction of the highest dam in the world was
commenced this week. The last long wait which has come every year to hobble the
engineers and construction force, caused by high water season in now over.
The cool weather of the past week has put new snow on the highest peaks
instead of taking away that already there, and the result has been very noticeable in the
valleys. Especially has this been noticeable to the men who are at work on the highest dam in
the world, for the temporary spillway tunnel and flume is now able to carry all the flow of the
river around the works. This has made possible the work of removing the silt water and small
rocks which have filled up the excavation made last winter. There is now 35 feet of water in
this hole with silt and small rocks to a considerable depth at the bottom. The pumps are now
working to remove this water and as soon as this is done the cable ways and buckets will
carry away the silt and rocks.
Grant Smith & Co. and Locher of Chicago, is the firm now doing the work under a
contract from the United States Fidelity and Guarantee Co., who are the bondsmen for
Pendergast and Clarkson who failed on the work.
They have about 200 men employed now working in two shifts, and as soon as
possible this will be increased by 100 men.
The machinery is all in place and as soon as the water and silt is removed which
it is estimated will be in about 20 days, the actual work of construction will commence.
All the sand for the concrete is made from the granite by means of sand rolls which
grinds it up. They now have on hand two of these and have ordered another to be sure of
having enough sand at all times.
They now have on hand 20,000 yards of sand and rock, waiting to be dumped into the
big hole which will be when filled, this monstrous dam. The base will be 108 feet thick and
will taper off to a thickness of ten feet at the top. The dam being in a crescent slope with a
radius of 150 feet, the upstream side having a slope of 15 percent and the lower a slope of 25
percent.
There will be a trifling sum of 69,000 yards of concrete in the structure for which
Uncle Sam will pay nearly $600,000 besides furnishing the cement to the contractor at the
depot in Cody.
It is now practically certain that the dam will be completed to the top and the
machinery all away by May 1st, next.
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It is confidently expected that the concrete will all be in place by February 1st, and
the remaining three months will give ample time to remove the machinery out of danger.
Work on the permanent spillway tunnel will be commenced immediately. Piles
will be driven from both ends of the spillway and it wi ll be 450 feet long with a dimension of
20x20 feet.
Mr. Albert Armstrong is the superintendent for the Grant Smith & Co., and he
gives every evidence of being able to carry through to a successful conclusion the work
which Mr. John MacGregor so successfully laid out.
The Wyoming Stockgrower and Farmer Newspaper
Cody, Wyoming- Gateway to "Natures Wonderland"
October 15, 1908, Page 1, Column 5 & 6

Those Electric Lights

Work Soon to be Commenced on Government Plant for Use of Homesteaders
THE SHOSHONE PROJECT VERY DESIREABLE
In mentioning the proposed electric plant which the government is about to install for
the use and benefit of the settlers under the Shoshone Irrigation Project, this newspaper erred
in saying it would go in at the Corbett Dam.
Its location will be at the lower end of the Corbett Tunnel, where the overflow
from the settling basin is turned through a tunnel back into the river, with a fall of 50
feet.
As a reasonable amount of water must always be turned back into the river at
this point for use of appropriators below, there will always be a steady power of not less than
1,000 horse capacity to generate electric energy.
The tunnel was built with a view of utilizing this power and all that is now necessary
is to install the water wheel and dynamo, which can be connected to one and the same shaft,
if thought best, erect a suitable building and construct the trunk line and branches across and
over the land under this proposition. This work will soon be commenced, and when
completed the settlers will be able to secure electric lights, power and heat at absolute cost.
The Wyoming Stockgrower and Farmer Newspaper Cody,
Wyoming- The Gateway to "Natures Wonderland"
November 26, 1908, Page 1, Column 1

Great Water Supply

Sixteen Inch Water Pipe Placed In Government Dam for Cody's Use
Mr. Cole the government engineer in charge at the Shoshone Dam telephones that a
16-inch cast iron pipe was laid in the dam last week for the proposed gravity system of
water works for the town of Cody.
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This pipe was placed about 30 feet above the normal flow of the water in the river,
which will give the town the finest water and heaviest pressure of any city in the state. Mr.
Cole says it is an ideal proposition for water works, as the great lake will act as a settling
basin and the pressure can be regulated to any desired figure.
It may be some years before we can afford to lay the necessary main from the dam
to town, but it was thought best to have the pipe put in at this time, as it could not be
inserted after the completion of the great work.
The Wyoming Stockgrower and Farmer Newspaper Cody,
Wyoming- The Gateway to "Natures Wonderland"
December 17, 1908, Page 1, Column 3

IT REALLY LOOKS GOOD

Cody Canal Meeting Results In Election of Able Men on the Board
REPAIR WORK TO BE PUSHED
Nearly all the settlers under the Cody Canal seem well pleased with the work
done last Thursday at the adjourned meeting.
One of the important acts done was the adoption of new by-laws which will make the
management more effective.
The Board of Directors now consists of three active members and four others who
may be called upon when important action is contemplated.
Following is a list of the active directors: F.L. Houx, President; H.H. Welch,
Secretary; J.D. Buchanan
While the other four directors are:
S.A. Watkins; W.B. Nuckols; Charles Blaine
At a meeting of the board on Tuesday, Will Howell was made General Manager of
the canal work, and it is his intention to inaugurate many important changes. Work at the
headgate will be pushed this winter, during low water, and the weak places in the canal will
be repaired early so that water can be turned in at least a month sooner than last spring.
Manager Howell believes he can keep the canal full all the season by
commencing early and putting it in good shape before the irrigation season begins.
It is hoped that all the settlers will unite in giving the new management every
encouragement and their active do-operation. So long as there is dissention and
bickering the settlers will suffer.
Give the new management a show and it is the general opinion that they will
make good.
No question now before our people is of more vital importance to the settlers
under the canal and, in fact, our entire community, than the question of an adequate water
supply to the stockholders in the Cody Canal.
It is the opinion of this newspaper that a new and better day has dawned for
them.
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"DAM" NEAR
COMPLETION!

Mass of Concrete near Cody to Close Shoshone Canyon for Irrigation
Purposes
TRUTHFUL ARTICLE FROM THE NEW YORK SUN
At the Shoshone Canyon in northwestern Wyoming, eight miles from Cody, the
final stage has begun in the construction of what will be the highest dam in the world.
When completed the structure, will rise to a height of 257 feet above the bed of the
Shoshone River, while the total height, measured from rock bottom, will be 324 feet.
The site of the dam is ideal for the purpose. The north and south fork of the
Shoshone join just above the dam site and as one stream flows tumultuously through the
narrow gorge between Rattlesnake and Cedar Mountains. The slopes of the mountains
gradually become more and more precipitous, until at the canyon proper solid walls of
granite rise perpendicularly four or five hundred feet above the river channel. It is here
naturally that the site for the dam has been chosen.
The work was begun about three years ago, and from the outset the Government
engineers and the contractors have been beset by difficulties. As all supplies had to be hauled
form the railroad terminal at Cody, it was necessary in the first place to construct a wagon
road for four miles along the side of Rattlesnake Mountain. There was much tunneling, as the
slope of the mountain varies from a forty-five to a ninety degree grade.
In order to obtain a dry river bed, as well as to enable the contractors to install
machinery in what was formerly the river channel, a coffer dam was erected above the
canyon and by means of a flume and tunnel the water was diverted from its natural course.
A gate in this tunnel will serve to regulate the outlet upon the completion of the dam.
Another tunnel for use as spillway is being driven through the solid granite of
Rattlesnake Mountain. This is intended to prevent wear caused by the water flowing over
the top of the dam.
In order to obtain a foundation of solid rock it was necessary to excavate sixtyseven feet below the river bed.
The high water last spring overflowing the necessarily small flume caused a
suspension of work for several weeks and only recently the excavation has been
completed and the pit filled with concrete.
Work on the visible portion of the dam has just been started. Unless unforeseen
obstacles are met it is expected that the structure will be completed next April.
When filled to its capacity the reservoir thus created will measure about four
miles in width and nine miles in length. Considerable change will be effected in the country
above the canyon, where several flourishing ranches are now located. These farms have been
bought by the Government.
The little town of Marquette must perforce change its location, for its site will be
buried under ninety feet of water.
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Near Corbett, about thirteen miles below the canyon, the Government's plans to cover
the irrigation of 15,000 acres of land, part of which has been thrown open to settlement. The
Shoshone Dam is being erected primarily for the purpose of storing the river torrent in the
spring and thus obtaining an adequate supply for this and other irrigation projects during the
dry summer months.
Some time in the future, the date to be determined largely by the demand for irrigated
lands, another tunnel will be driven through Rattlesnake Mountain. By means of this tunnel
and a canal several additional thousands of acres will be placed under irrigation.
The whole project is a part of the Government's great irrigation service, which, as
someone has put it, "is making the dry places wet and the wet places dry." The various
irrigation projects in Wyoming, Montana and Idaho are rapidly changing the country from a
land of sagebrush and cactus to one of prosperous farms and flourishing towns. To one
unacquainted with Western development the transformation is marvelous.
The Powell Tribune Newspaper
October 2, 1909, Page 1, Columns 1-3

BOOSTS THE BIG PROJECT

Writing in Last Sunday's Billings Gazette under the Head of "How the
Federal Government is Reclaiming an Empire," Mr. L.H. Gross, Editor of
that Paper, Presents a Remarkable Treatise on the Shoshone Project and the
Big Dam Above Cody. He considers it one of the Greatest Engineering Feats
of Modern Times. Extracts of Interest Locally from Article Follow.
To the man who was acquainted with the Wyoming of the olden times, the pa my cow
days of the eighties and the nineties, the state, especially that portion which is embraced
within the limits of what is known as the Big Horn Basin, will today prove to be a revelation,
for in no one portion of Uncle Sam's domains can the marvelous progress due to the restless
energy of the American home-seeker and empire-builder be so accurately traced.
When the first of the cattle men invaded the paradise of the Indian hunter, he
found a well-watered region, it's almost level plains covered with a luxuriant growth of
succulent grasses. For years this was the last of the great cow countries the ever- lasting hills
seemingly being effective barriers against the encroachments of the farmers and homeseekers. Today that country is the home of prosperous agriculturalists while here and there is
to be found thriving villages and towns which give promise of some day becoming centers of
rich and important communities.
When the Burlington railroad built its line through the Basin from Toluca to Cody, the
old-timer wondered, for there was little in the country that gave promise of paying business
for a railroad. Today the wonder is that the railroad had not gone in there before, for the
traveler finds stretching for miles on either hand evidences of an agricultural progress that
seems indeed a veritable revelation of how empires are built in almost a year.
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In that magnificent stretch of country reaching from Frannie on the mail line of the
Burlington to Cody on the end of the extension, there has taken place a marvelous
transformation. The cattle ranges have given way to well-kept fields of golden grain, while
the shack of the pioneer stockman has been replaced by comfortable homes, housing
intelligent and industrious farmers. All of this progress; all of this thrift; all of this prosperity,
presaging a greater prosperity to come in later years, is due to the wise and enlightened policy
of the federal government found in the operation of the reclamation service.
Passing up the marvelously rich Garland valley, the railroad running for miles by the
side of the great Garland Canal, the main distributing agent of the Shoshone project, one
passes through Powell, the headquarters of the portion of the Reclamation service work now
in progress in the basin. Powell dates only from May 25 of the present year, and yet today the
town numbers nearly a score of business houses, a bank doing a good business, a school
equal to any found in a model community, and many cozy residences. Today a village whose
population is merely nominal, Powell will within three years number at least 2,500 people
among its residents and within the near future it will be the metropolis of one of the richest
agricultural regions to be found anywhere upon the continent. Corbett, the head of the great
Garland Canal is surrounded by a large extent of land under irrigation, and in time it is
destined to become one of the important towns of the Shoshone country. It is at this point that
the splendidly constructed diversion dam, which takes the waters of the Shoshone from their
bed and conveys them through a tunnel 17, 354.6 feet long, is situated.
From Frannie to Cody, the great valley reaches for a distance of 42 miles and when
the engineers up in the canyon of the Shoshone have completed their magnificent work, those
forty-two miles will be covered with farms, and the region will become the dwelling place of
fifty thousand people, and a hundred and fifty thousand acres of the richest land on earth will
have been added to the productive area and will enter upon its magnificent work of feeding
the nation.
The diversion canal at Corbett has been briefly referred to as has the Garland Canal.
Before the work is completed there will be another diversion canal at Eaglenest some 21
miles below the great controlling dam in the canyon, this taking the water out of the river
through a tunnel and covering lands in the Shoshone River Valley. The High Line Canal
referred to will take its water direct from the great Shoshone Dam and will irrigate an
immense area in the vicinity of Cody, Ralston and Corbett, while the Frannie Canal will be
an extension of the main canal now reaching to Garland.
It is plain to the practical irrigationist that engineers and not land surveyors
constructed the Garland Canal, the only portion of the distributing system of the Shoshone
project that has been completed. Instead of a canal closely following the slope of the land,
necessitating many expensively constructed laterals to get the water upon the higher lands,
the great canal carries its water as nearly upon a level as could be done consistent with the
need for a sufficient flow to supply the required moisture. At the end of a block there is
provided a concrete drop which lowers the water to the next level. Through this provision all
of the land in each block can easily be reached without the ordinary twistings of laterals so
common in most irrigated countries. There are thirty-one of these drops,
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twelve of which have highway bridges in connection. The water is lowered by these
drops distances of from six to ten feet each.
The Garland Canal has a capacity at its head of 1,000 second feet which has been
reduced to 220 second feet at the outlet. There are 44 miles of laterals and a total length of
distributaries of 110 miles. The first unit of the Shoshone project, embracing
15,327 acres, was opened to entry November 5, 1907, and the second of 15,662 acres in May
of 1909. Up to June 30 last, more than 11,000 acres had been filed upon. During the year
1908, 1,500 acres were cultivated while in the year just drawing to a close this acreage had
increased to 10,000. That is the history of the great project for one year, and that a year filled
with the hardships of a new, and too many of the settlers, a novel experiment. There is still
room for thousands in the Shoshone country, and within two years the settlement of the
country will have increased fully tenfold.

Greatest Dam on Earth

Great as is the work that has been done in the transformation of the desert into a
garden, the work which lies up in the canyon of the Shoshone upon which all of the
magnificent endeavors of wise and farsighted men depends, is greater. Here is found one of
the finest examples of engineering science that can be found upon the continent, a work
which is well worth a journey across the country to behold.
The engineers of the reclamation service, passing up the grandly rugged canyon, with
towering crags, thousands of feet above their heads, forced at times to scale
almost inaccessible spots, found a huge rift in the rocks, through which the waters of the river
foamed. Above, they found a beautiful valley, dotted with ranches, the mountain homes of
prosperous people. It was a scene of exceeding beauty, but to the engineers with visions of an
agricultural empire upon the other side of Rattlesnake and Cedar Mountains, the beautiful
mountain park meant a chance to conserve the flow of a mountain stream, the great chasm of
the Shoshone, offered a site for a great engineering work, so the engineers decided to make a
great dam which should cause the waters of the Shoshone to back up until a lake covering
6,600 acres and containing enough water to cover 456,000 acres of land to a depth of a foot,
ample water to irrigate 150,000 acres, should have been formed.
To begin this great work it was first necessary to construct a road up the canyon in
order that materials and supplies could be taken to the damsite. This road, one of the best that
can be found anywhere within the mountain regions, was blasted from the solid rock for
miles, and when the rocks refused to give way to the march of improvements, the engineers
bored through. This work done, the construction of the Shoshone Dam, that will be when
completed, the highest structure of its kind in the world, was begun.
Figures are always interesting things, but figures are totally inadequate to tell the
story of the great Shoshone Dam. To say that the dam when completed will be 328 ½
feet high, and that its foundations reach to bedrock 81 feet below the bed of the river, will
mean little to the reader. One may grasp the idea of the width of the dam when it is said that
it is 75 feet wide at the bottom and 200 feet wide at the top, and that 78,000 cubic yards of
masonry will enter into its construction, but even with the figures well in mind, a visit to the
great work will satisfy the observer that he never had even a
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conception of the magnitude of the enterprise, and that no idea of the great engineering
difficulties had ever been formed.
(Continued next week)
The Powell Tribune Newspaper
October 9, 1909, Page 1, Columns 1 - 3

HIGHEST DAM IN WORLD

Continuation of Billings Gazette Article in Which Editor Gross of That
Paper Tells His Impressions of the Great Shoshone Project- This Week the
Shoshone Dam is Graphically Described and Glowing Picture Drawn of This
Marvel of Engineering Accomplishment - Description A l s o of Cole Lake and
Matchless Scenery on Government Road to Park.
We present herewith the concluding portion of editor Gross' article on "How the
Federal Government is Reclaiming an Empire." Taking up the article where we left off last
week the writer goes on to say:
Try to picture one mountain, rearing its head 9,000 feet above sea level divided from
a mountain but little lower by a chasm only about 75 feet wide at the riverbed. Imagine this
gorge with almost perpendicular walls, in many places jutting out into the stream which at
times is a veritable torrent. Not a place to be found level enough to contain even a cabin
without blasting from the solid rock. Picture mountains of limestone and geyserite through
which nature by some mighty effort had forced a solid mass of granite, and you may be able
to form some idea of the site of the Shoshone Dam.
Picture to yourself the engineers cutting a road through the rocks of Rattlesnake
Mountain, piercing it here and there with tunnels, and at other places, shooting great masses
of rock from the sides of the beetling cliffs to the riverbed below. Imagine the infinite toil
necessary in finding a place upon which to locate a great power house containing two great
Ingersoll-Rand air compressors the power for which is derived from great 400 horse-power
boilers, not to speak of several lesser plants each equipped with steam engines and boilers,
each doing its allotted work. Just think of a great rock crushing plant capable of furnishing
finely pulverized granite in sufficient quantity to make up the concrete necessary in the laying
of 78,000 cubic feet of solid masonry not to speak of the lining of two great tunnels. Think of
the great masses of rock necessary in supplying the material for the dam that must be shot
down from the sides of the cliffs and then broken into sizes sufficiently small to be handled.
When you have endeavored to appreciate this, then you will begin to form some idea of what
it meant to get things ready for the construction of the dam.
The rock of the great granite intrusion, exposed to the elements, naturally was
more or less splintered and seamed with crevices. In order that the dam material should
become incorporated with the solid rock it was necessary that all of this separated rock should
be scaled from the walls of the canyon, and the engineers shot off and picked off thousands
of tons. There must be no opportunity for the slightest slip of the great mass
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of the construction, consequently it was necessary that the rock, sand and silt in the
river bed should be removed in order that the foundations might rest upon the solid rock at
the point where there was no mark of division between the granite dike of
Rattlesnake Mountain and of Cedar on the opposite side of the chasm.
In order that the excavation could be made, it was necessary to control the water of
the river, so the engineers drove a tunnel for a distance of 498 feet through the solid rock at
the level of the riverbed. This tunnel was to be the permanent outlet of the system,
consequently it was lined with concrete and a chamber, reached by a duct driven into the
rock below the dam, was cut in which the great controlling gates were placed. Going above
the dam site a reasonable distance a temporary dam was constructed and a flume carried the
waters of the river to and through the tunnel to a point below the scene of labor.
Cables were slung across the gorge at a height of approximately 600 feet from
the surface of the river while immense towers were erected from which carrier cables were
strung along which immense masses of rock were moved from the damsite. Thus cable
carriers were also utilized in taking in immense steel beams for the bridge upon which the
two great concrete mixers were installed, and for handling the rock which enters into the
construction of the dam.
Ton after ton of rock was hoisted from the riverbed and deeper into the earth sunk
the great pit until at last, 81 feet from the normal bed of the stream, the workers found the
place where, without a crack or a seam, the great Shoshone granite dike passed from
mountain to mountain. Then and not until then, the actual work of dam construction
began.
At the top of the gorge, on either side, stand immense derricks or cranes which
picked up the skips of rocks, each carrying a weight of several tons, and swung them to
where they were needed in the work of construction, or took huge buckets of concrete and
placed them wherever the man directing the work desired. Spanning the gorge at the same
height was strung two steel cables to which planking was bolted. This bridge, although
securely anchored to the rocks, could by no means be regarded as just the thing upon which
to take a promenade, for the slightest breath of air causes it to sensibly sway while the
trotting of a dog across the structure imparts enough motion to the frail structure, to cause a
feeling of nausea to the person unaccustomed to viewing things from so dizzy a height. Upon
this swinging bridge, far above the highest point of construction, at almost any time of the
day, may be seen the figure of a man quietly sitting upon the floor of the bridge unmindful of
elevation or of the swaying of the bridge. At night one can look up the gorge toward the
bridge and can see a light swinging up among the stars, until at last it becomes stationary in
the center of the gorge, and the observer knows that Mr. D.W. Cole, one of the greatest of
the engineers in the employ of the Reclamation Service, is at his post, watching the progress
of the great work with which he has been entrusted by the government.
Mr. Cole has been at the Shoshone Dam for five years and during that time he
has been away from his work but three weeks. He is "on the job" from the first streak of
dawn until late at night, and then, when other men are asleep, he arises and passing upon the
dangerous swinging bridge, he watches his small army of workers. Foot by foot he watches
the great dam grow, while his corps of assistant engineers are always
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on duty, one force being on duty during the day, the other through the long night, inspecting
every bucket of concrete, each piece of rock, and each stroke of a drill. It is everlasting
vigilance for the safety of the mighty and costly structure is at stake, and when Uncle Sam
receives the Shoshone Dam from the builders, he will know that the work has been
according to the highest standards set by engineering science.
Piercing the walls of the dam are two great lines of piping, each 31.2 feet in
diameter, and these assist the tunnel already referred to, in carrying away the water of the
river, enough capacity existing to carry away all the water needed below. But it is recognized
that in time of storm and flood, an immense volume of water rushes down the channel of the
Shoshone, so the engineers went up on the side of Rattlesnake Mountain, at approximately
the height of the dam when it has been completed, and they burrowed into the rock until a
solid bench was created. Around this they constructed a wall of concrete, forming a spillway.
Then they drove a tunnel through the granite dike for a distance of 400 feet, this tunnel
discharging its water directly into the river below
the dam.
This tunnel is twenty feet square, big enough for a double-deck railroad and with its
fall of twenty feet in the short distance traversed it is capable of handling the waters of the
greatest flood that has ever come down the course of the Shoshone.
Above the site of the dam the two forks of the Shoshone, or as the pioneer hunters and
cowboys knew it, the "Stinking Water" so called because of the existence of a sulphur spring
near the forks, the hills fall away from the streams, and two beautiful valleys are formed, each
of these being dotted with prosperous looking ranches. These mountain homes had to give
way to the demands of a great area lying down the river, for means for furnishing homes to
thousands of farmers, so, when the work of Mr. Cole has been completed, these mountain homes
will lie from 20 to 400 feet below the surface of the water of what, in recognition of the
skill of the engineer, should be called Cole Lake.
This reservoir or lake will extend for a distance of seven miles above the dam
along the North Fork, and about five miles along the South Fork, making a body of water
which at its widest point will be something like seven miles long. Situated in one of the
beauty spots of the Rocky Mountain region, Cole Lake will become one of the most
charming resorts to be found in the northwest.
Speaking of the great controlling gates of the dam, one can form an idea of what they
are when it is stated that they are composition metal actuated by hydraulic pressure. They
each weigh several tons and cost, exclusive of installation, $55,720.53. The gates will be
operated at a maximum pressure of 500 pounds being raised by the pumping of oil into the
lower cylinder and lowered by forcing the oil into the one above.
Cody is the new gate city of the great Yellowstone National Park and from it runs
a highway, passing through scenery fully equal in grandeur and beauty to the park itself.
Through the construction of the Shoshone Dam, several miles of this highway will be covered
with water so the government laid out and is constructing a model mountain road to take the
place of the one to be destroyed. This road will save a long detour around the base of Cedar
Mountain and in addition to that, will give the tourist an opportunity for passing through the
beautiful Shoshone Canyon, something which, until
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the work of the government began, was not possible even for a skilled mountain climber on
foot.
It might be of interest to learn something of this project which is destined to work
such wonders for the state of Wyoming, and a brief reference to statistics will not come
amiss.
The examination of the project was made in 1903 and the preliminary plans were
decided upon by the board of engineers in the following year at which time construction
work was provisionally authorized by the Secretary of the Interior, the sum of
$2,250,000 being set aside for the prosecution of the work. The preliminary construction was
begun in the fall of 1904 and the contract for the construction of the great
Shoshone Dam was let in September of 1905, actual construction work being
commenced in November of the same year.
The work at the dam is being done by the United States Guaranty & Fidelity Company
through subcontractors, and the work is under the immediate supervision of Constructing
Engineer D.W. Cole of the Reclamation Service, assisted by Assistant Engineers L.R.
Stockman, A.C. Downey, W.H. Lincoln, D.W. Kissell, J. George Story and J.E. Bell , these
assistants being employed in the work of inspection, they working in two shifts of ten hours
each.
To realize just what is being done in the canyon of the Shoshone, one should visit
the scene, and in order that some idea of the tremendous task might be formed, one should
be there at night, and should go out upon the swinging bridge, and looking down upon the
electric lighted dam, should watch the perfect machine, in which the human element so
strongly enters, working in the construction of one of the greatest engineering tasks to be
found upon the continent.
The Cody Stockgrower and Farmer Newspaper
January 21, 1910, Page 1, Columns 3 & 4
January 21, 1910, Page 7, Column 3

BIG SHOSHONE DAM WAS FINISHED JAN. 1

Engineers and Contractors Have Fought Adverse Conditions With Ability
and Deserve Great Credit.
Saturday forenoon at 11:15 witnessed the placing of the last big bucket of cement on
the Shoshone Dam in the canyon above Cody, completing the highest dam in the world and
one of the crowning pieces of engineering skill ever undertaken. While
no formal program was prepared, the finishing of this tremendous work was heralded by the
engineers and workmen with enthusiastic cheers, and these were taken up by the Cody
citizens present. It only remains now to take the timbers used as casing from the immense
concrete pile to complete this part of the big project.
Despite the magnitude of the work, only 183 working days were necessary to
build the structure, although nearly three years were required to complete the work, owing to
delays caused by weather, floods and other causes. During the recent cold weather, in order
to complete the work, steam pipes were laid to enable the cement to be handled in freezing
temperature. No attempt will be made to fill the reservoir until the
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flood waters begin to come down, and it is estimated it will require two seasons to
completely fill up the big lake formed by the dam.
Probably the happiest men to see this great work finished Saturday were Chief
Engineer D.W. Cole and his assistant, Mr. Downing, who have been with the work from the
first; zealously looking after the government's interests, and probably none-the-less happy
was John MacGregor, representing the United States Fidelity and Guaranty Company. Mr.
MacGregor has been on the ground most of the time since the bonding company took hold
of the work, and to his splendid business judgment and peculiar ability must attach much of
the credit for this gigantic engineering feat, just completed. The failure of the original
contractors made it necessary for the bonding company to take up the work, and under the
personal direction of Mr. MacGregor the project was
carried forward. Later the work was sub-let to another firm by the bonding company, but
it retained the direct responsibility for the work throughout.
Grant Smith & Co. & Locher, the contractors who subbed the contract after the failure
of the first contractors, deserves great credit for the completion of the work in the face of the
worst weather ever experienced at Cody. This firm is one of the most reliable and competent
in the United States.
The building of the dam brought those charged with this responsibility in contact
with all sorts of almost insurmountable difficulties. For many of these there was no precedent
to guide them, and the work called for strong inventive genius and stronger initiative. The
vexatious problems, beginning with the construction of the roadway along and through the
granite walls of the canyon, were met and solved one after another. It is a record of which
these men may well feel proud, and incidentally has demonstrated
their ability to successfully accomplish big things, a record sure to place them at the
head of the ranks in undertakings of this character.
The Cody Enterprise Newspaper
January 27, 1910, Page 1, Columns 5 & 6

MEETS TRAGIC DEATH

W.H. Lincoln, Civil Engineer on Engineer Cole's Staff, Meets Violent Death
in Fall at the Dam Last Monday- While Inspecting Bit of Work Above Last
Road Tunnel. He Fell, With a Huge Boulder, into the Spillway, a Distance of
Forty Feet- Never Regained Consciousness- Was Only Engineer Killed
During Building of the Giant Structure - Remains Shipped to the East.
Death claimed another victim at the immense dam above Cody on Monday. It was
the irony of fate that W.H. Lincoln, an assistant to Engineer Cole, should be killed just as
the work incidental to the completion of the dam, was nearly finished.
Engineer Lincoln, with a force of laborers, was engaged in building a concrete
railing along the road at the west end of the road tunnel above the dam and Lincoln was in
charge of the work. Shortly before noon he walked cautiously out on a huge boulder
overlooking the spillway for the purpose of sighting along the railing to see that it was
accurately constructed. Some months previous blasting had been done near where he
44

was standing. The large boulder had been displaced, but was apparently firmly settled in its
position. He had hardly taken up his position upon it, however, when it suddenly gave way
and it and the unfortunate engineer were precipated to the bottom of the spillway, a distance
of forty feet. Both started to fall together, but the rock, being heavier, fell the fastest. Lincoln
struck the bottom with tremendous force, on his feet, and fell across the huge boulder, which
fell into position just ahead of him. He was rendered unconscious by the force of the impact
and lay like one dead until his assistants on the job could reach him and render assistance. He
was at once taken to the company quarters and physicians summoned. Dr. Lane, physician
for the company, immediately started to his aid and upon her arrival found him still
unconscious. She did everything known to her profession to revive him, but he never
regained consciousness and passed away that evening shortly before eight. An examination
revealed the fact that the vertebrae had been displaced and that there had been a concussion
of the brain. Immediately following death Undertaker Leo Pfaff was summoned from Cody
and at once took charge of the body. The remains were taken to Cody, embalmed and
shipped Wednesday to the home of the young man's parents in West Newton, Massachusetts.
Remarkable as it may seem Lincoln's was the only violent death among the
engineering corps to occur during the entire period work has been in progress. Eight or ten
laborers have been killed, but this is the only death among the engineering force - a
remarkable record when the extreme danger of the work is considered. It was unfortunate
and particularly sad that this accident should occur when the work was so nearly finished
and has plunged the entire force at the dam into the deepest of gloom.
Engineer Lincoln had been on the job a little over a year. He came here from West
Newton, Massachusetts; where his parents now reside, and during the time he was here had
been a very efficient member of Engineer Cole's staff. He was apparently about twenty-eight
or twenty-nine years old and was a fine looking young fellow. Immediately following the
accident his parents were notified by wire and their orders were that the remains be shipped
east to their home where interment will be made. Deceased carried insurance against such
accidents in the Government Employees
Mutual Relief Association of Washington, D.C., and his parents are the beneficiaries.
The Park County Enterprise Newspaper
February 11, 1910, Page 2, Columns 1 & 2

The World's Highest Dam
The highest dam in the world is finished. It is in the gorge on the Shoshone River in
Wyoming, joining cliffs so nearly perpendicular that the workmen who drilled for the first
blasts had to be lowered by ropes hundreds of feet into the canyon. Only eight-five feet wide
at the bottom, the dam rises 328 ½ feet high.
This huge concrete structure is the central feature of the government's Shoshone
Irrigation Project on the northern border of Wyoming. Fulfillment of the large undertaking
will be followed shortly by the opening of 50,000 acres of irrigated soil.
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If the capitol at Washington and the Shoshone Dam could be placed side by side the
concrete wall would top the administration building by ten feet. It is thirty-four feet higher
than the Roosevelt Dam in Arizona.
Behind the wall of concrete, the torrent of the Shoshone River is thrust back into an
old, empty basin, where ages ago a lake existed, before its water overflowed and cut the
present rugged gorge.
In order to reach the site selected by the government engineers for the Shoshone Dam
it was necessary to construct a road eight miles long, many portions of its length tunneled
through granite cliffs. For several miles this road is blasted out of the sheer face of
Rattlesnake Mountain. It opens a new and attractive route to the Yellowstone
National Park.
The dam will create behind it the largest lake in Wyoming, with a surface area of ten
square miles and an average depth of seventy feet. But instead of a diversion canal along the
banks of the river, as it is customary to construct, it was found simpler to conduct the
irrigation flow directly through the precipitous cliffs in a tunnel three miles long.
Colonel William F. Cody of Wild West fame was the first man to see the
possibilities of irrigating the fertile valley that stretches out below the rocky gorge of the
Shoshone River. His works have been superseded by those of the government, however,
which contemplate the reclamation of 132,000 acres.
The extension of lateral canals has proceeded with the construction of the dam, the
area brought under irrigation being extended as the flood penned up in the storage reservoir
has increased. At the present time some 30,000 acres have been brought under cultivation,
and after the expected opening of 50,000 acres more there still will be a like area to be made
arable by the extension of ditches.
Four promising towns have been established in the environs of the Shoshone
Project- Cody, Powell, Ralston and Garland. Powell is one of the government "model"
towns, whose city planning has gone far ahead of settlement.
Development of community life on the broad acres is expected to be one future
accomplishment while the fertility of the soil assures a population of well-to-do and
contented citizens. - Chicago Post.
The Park County Enterprise Newspaper
February 11, 1910, Page 2, Columns 1 - 3

GOVERNMENT DAM COMPLETED

The Highest Masonry Dam in the World

On Sunday, January 16th, at 2:00p.m., the United States Government
completed the highest masonry dam ever built anywhere at any time. This dam also has the
smallest spread from base to top, of any dam of a considerable height ever built.
The dam is between Rattlesnake and Cedar Mountains in the Northwestern part
of Wyoming, seven miles west of Cody and about sixty miles east of Yellowstone Park. The
dam is 70 feet across at the base of the foundation, 108 feet wide at the river level and 170
feet wide at the tip. It was started in 1905 and has been five years in building.
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Almost 100,000 barrels of cement and 90, 000 tons of granite were required to complete the
masonry work. It is built into the channel of the Shoshone River for the purpose of
impounding the waters of that stream to conserve them for irrigating what is known as the
lands of the Shoshone Irrigation Project, comprising 150,000 acres of land lying along the
banks of the Shoshone River and along the Burlington Railroad to the east of Cody. When
the waters are impounded, they will form a lake of ten square miles with an average depth of
70 feet and a capacity of 148,588,512,000 gallons, or enough water to cover 456,000 acres
with water to irrigate more than twice the acreage of the Government Project.
Upon this dam and other engineering works of this project, which include an
outlet tunnel through the solid rock, a diversion dam at Corbett and a tunnel therefrom
3½ miles long through the solid rock, the Government is spending about $7,000,000 or
almost one-seventh of the total amount- $50,000,000- thus far expended on the various
Government irrigation projects scattered throughout the country.
During the past year hundreds of settlers have taken up lands under this project and
have done exceptionally well, even for a first year.
The lands of the project are reached by the Burlington Route, which is spending
millions of dollars in the construction of new lines through this rich and fertile country known as the Big Horn Basin of Wyoming.
The Powell Tribune Newspaper
February 12, 1910, Page 1, Columns 3 & 4

THE WORLD'S HIGHEST DAM
The highest dam in the world is finished. It is in the gorge on the Shoshone River in
Wyoming, joining cliffs so nearly perpendicular that the workmen who drilled for the first
blasts had to be lowered by ropes hundreds of feet into the canyon. Only eighty-five feet wide
at the bottom, the dam rises 328 ½ feet high.
This huge concrete structure is the central feature of the government's Shoshone
irrigation project on the northern border of Wyoming. Fulfillment of the large undertaking
will be followed shortly by the opening of 50,000 acres of irrigated soil.
If the capitol at Washington and the Shoshone Dam could be placed side by side the
concrete wall would top the administration building by ten feet. It is thirty-four feet higher
than the Roosevelt Dam in Arizona.
Behind the wall of concrete, the torrent of the Shoshone River is thrust back into
an old, empty basin, where ages ago a lake existed, before its water overflowed and cut the
present rugged gorge.
In order to reach the site selected by the government engineers for the Shoshone Dam
it was necessary to construct a road eight miles long, many portions of its length tunneled
through granite cliffs. For several miles this road is blasted out of the sheer face of
Rattlesnake Mountain. It opens a new and attractive route to the Yellowstone National Park.
The dam will create behind it the largest lake in Wyoming with a surface area of ten
square miles and an average depth of seventy feet. But instead of a diversion canal
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along the banks of the river, as it is customary to construct, it was found simpler to
conduct the irrigation flow directly through the precipitous cliffs in a tunnel three miles
long.
Colonel William F. Cody of Wild West fame was the first man to see the
possibilities of irrigating the fertile valley that stretches out below the rocky gorge of the
Shoshone River. His works have been superseded by those of the government, however,
which contemplate the reclamation of 132,000 acres.
The extension of lateral canals has proceeded with the construction of the dam, the
area brought under irrigation being extended as the flood penned up in the storage reservoir
has increased. At the present time some 30,000 acres have been brought under cultivation,
and after the expected opening of 50,000 acres more there still will be a like area to be made
arable by the extension of ditches.
Four promising towns have been established in the environs of the Shoshone
project- Cody, Powell, Ralston and Garland. Powell is one of the government "model"
towns, whose city planning as gone far ahead of settlement.
Development of community life on the broad acres is expected to be one future
accomplishment, while the fertility of the soil assures a population of well-to-do and
contented citizens. - Chicago Post
The Powell Tribune Newspaper
February 12, 1910, Page 4, Column 4

GOVERNMENT DAM COMPLETED
The Highest Masonry Dam in the World

On Sunday, January 16th, at 2:00p.m., the United States Government
completed the highest masonry dam ever built anywhere at any time. This dam also has the
smallest spread from base to top, of any dam of a considerable height ever built.
The dam is between Rattlesnake and Cedar Mountains in the Northwestern part of
Wyoming, seven miles west of Cody and about sixty miles east of Yellowstone Park. The
dam is 70 feet across at the base of the foundation, 108 feet wide at the river level
and 170 feet wide at the top. It was started in 1905 and has been five years in building.
Almost 100,000 barrels of cement and 90,000 tons of granite were required to complete the
masonry work. It is built into the channel of the Shoshone River for the purpose of
impounding the waters of that stream to conserve them for irrigating 150,000 acres of land
lying along the banks of the Shoshone River and along the Burlington Railroad to the east of
Cody. When the waters are impounded, they will form a lake of ten square miles with an
average depth of 70 feet and a capacity of 148,588,512,000 gallons, or enough water to cover
456,000 acres with water to irrigate more than twice the acreage of the Government Project.
Upon this dam and other engineering works of this project, which include an
outlet tunnel through the solid rock, a diversion dam at Corbett and a tunnel therefrom
3 ½ miles long through the solid rock, the Government is spending about $7,000,000 or
almost one-seventh of the total amount- $50,000,000- thus far expended on the various
Government irrigation projects scattered throughout the country.
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During the past year hundreds of settlers have taken up land under this project and
have done exceptionally well, even for a first year.
The lands of the project are reached by the Burlington Route, which is spending
millions of dollars in the construction of new lines through this rich and fertile country known as the Big Horn Basin of Wyoming.
The Park County Enterprise Newspaper
Successor to the Cody Enterprise and Stockgrower and Farmer Cody,
Park County, Wyoming - Gateway to Yellowstone Nation Park May 25,
1910, Page 1, Columns 5 & 6

THE LAKEVIEW IRRIGATION COMPANY
DITCH RAPIDLY NEARING COMPLETION

Arie Binkhorst, Manager for the Company Takes a Party of Cody
Businessmen Over the Project Tuesday and They are Impressed with
the Excellence of the Work Now Nearing Completion - Promoters are
Building Permanently for the Settlers and Many Pronounce it the Best
Ditch yet to be Constructed in this Part of the County - Land Not to be
Put on Market Until the Ditch is Fully Completed
The Lakeview Irrigation Company's project situated southwest of Cody and formerly
known as the Hammit Ditch is now nearing completion. Work was started last August and
with one hundred men and one hundred and twenty teams the work is rushed t o completion
as rapidly as possible. This fact was brought forcibly to the attention of a company of Cody
businessmen who as Mr. Binkhorst's guests went over the project Tuesday. The gentlemen
of the party were S.C. Parks, Jr., J.M. Schwoob, Dave Jones, Engineer Cole, Mr. Binkhorst
and J.E. Chrysler. The start from Cody was made from the Irma in two cars at about seven
a.m. and the route traveled was one directly leading to the project. Stops were made at
various intervals along the ditch where some of the most difficult engineering feats had been
accomplished and where work was then in progress. Working its way along the entire ditch
the company proceeded as far as the headgate and inspected the entire project thoroughly.
The end of the trip was reached about noon and there, in one of the camps an elegant dinner
had been prepared by Mrs. Chester Jones, the best commissary cook in Wyoming. It was
partaken of with a relish and shortly after the party started for home reaching town at about
five o'clock.
It was a great trip and one which convinced the members of the party that this
company, of which Mr. Binkhorst is the active head, is building one of the finest ditches in
this country; one that is to be a permanent affair and everlasting for the settlers who will be
fortunate to secure land thereunder. Instead of the old-fashioned method of fluming across
gulleys and creeks they are syphoning the water across and for that purpose are now
installing several wooden syphons of various lengths and sizes. These will be situated
underground and are guaranteed to last at least fifty years. All along the
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construction of the ditch excellent work has been done and the embankments are so heavy
and so well constructed that washouts will, if at all, be of rare occurrence. The one
impressive feature of the entire proposition is that the company proposes to have the ditch
fully completed and tested before throwing the land open to settlement. Construction work
could have been rushed this year and completed to a point where settlers could have been
induced to buy and many to locate, but Mr. Binkhorst said no, "We will have the project in
excellent shape and fully completed before throwing the land upon the market and when it
is turned over to the settlers it will be what they buy, what they expect, and what they have a
right to expect." the statement is characteristic of the man. He is conscientious and honest at
all times, conservative and careful, but withal sound every inch of him. As a dude, if you
please, he came out here a year ago, unversed in irrigation matters, except from the
knowledge obtained from reading a number of recognized authorities and during his
residence has set a pace for the rest of the west to follow that will be indeed difficult.
Embraced within the project are about 8,000 acres of the finest land that lies out of
doors and when it is eventually placed upon the market, the opportunity will be presented to
secure some of the finest homes in the west.
The Park County Enterprise Newspaper
Successor to the Cody Enterprise and Stockgrower and Farmer Cody, Park
County, Wyoming -Gateway to Yellowstone National Park June 1, 1910,
Page 1, Columns 5 & 6

MARQUETTE BRIDGE TO BE MOVED AND ROAD
BUlLT AROUND RESERVOIR

Engineer H.N. Savage Comes to Cody and Visits Marquette - Decides
Bridge in not to go down Stream and will Float it to New Site -Also
Lays out New Road Around Reservoir and the Government will Build
it This Season, Making it possible to go entirely Around the Reservoir
Appears to be Deeply Interested in Having Local Matters Adjusted to
the Satisfaction of the People and Will Aid in Every Way Possible

Supervising Engineer H.N. Savage of Helena came to town Saturday and on Sunday
in company with Senator J.M. Schwoob and engineers from the canyon paid a visit to the
Marquette Bridge, the reservoir, the new road to connect the North and South Forks and the
point at about which the bridge is to be relocated. After going over the situation thoroughly
he decided that the Marquette Bridge should not go downstream. He gave out the statement
that the Reclamation Service would float the bridge to the new site desired as soon as water
was high enough to permit it and that it would be relocated at the point desired by the
settlers. In addition the party laid out a
new road to connect the North and South Forks and it will be constructed at once at the
expense of the Reclamation Service. The road can be built without great expense and will
permit of travel entirely around the great reservoir now being rapidly filled. He was
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full of enthusiasm to have the work completed and completed right and stated that the
Reclamation Service would do everything in its power to have every matter connected with
the roads and bridges about the reservoir settled and settled right for the benefit of the
people. The Service has taken great pride in the work so far accomplished and whatever is
done is to be on the par with that already accomplished. Thus is settled a grave matter and
one that was giving the settlers and the people of Cody no end of worry.
During his visit Mr. Savage talked freely and seemed to be fair and to have an
honest desire to see all of the disputed matters straightened out satisfactorily. It was within
his power to do this and that he has appreciated the responsibility resting upon him and
decided to do as he has makes Cody people feel very friendly disposed toward him. Owing to
the present position in which the new county now finds itself no particular assistance could be
given him except through that of individuals and he may rest assured that the people of Cody
appreciate what he proposes to do and will back up the Reclamation Service to the extent of
their ability.
The definite site for the bridge has not been made as yet but the minor details of
the whole plan will be worked out as soon as possible.
The Park County Enterprise Newspaper
Successor to the Cody Enterprise and Stockgrower and Farmer Cody, Park
County, Wyoming- Gateway to Yellowstone National Park June 18, 1910,
Page 1, Columns 2 thru 5

ANGRY WATERS CLAIM FOUR VICTIMS

Motor Boat in Which A.C. Downey, R.C. Soper, Adam Saul, Don Ca lkins and
Roy Callange were Enjoying Pleasure Ride Capsizes on Waters of Shoshone
Reservoir Thursday and Four of the Party are Drowned
The most horrible and heart-breaking catastrophe in the history of Cody occurred
upon the waters of the Shoshone Reservoir above town at an hour, estimated at between nine
and ten p.m., on last Thursday night. In the angry waters of the great inland sea four manly
men, all in the prime of life, found watery graves. It was the first toll exacted by the
empounded waters of the North and South Forks and has cast a spell of gloom over this entire
community that will not be lifted in months.
Details of the harrowing disaster are such as can only be given by the lone survivor.
There were no eye-witnesses and the lone survivor suffered to such an extent from the cold
and exposure that many of the details have escaped even him. Patching together the various
threads of the story, however, leads to the following conclusions:
On the day of the tragedy the Anitra, the new motor boat, the property of J.K.
Calkins, was ready for the launching and was taken to the reservoir, being placed in the
water for the initial spin at Diamond Creek. The launching was accomplished without mishap
and the clever little boat took to the water like a duck. Mr. Calkins, Don and a party traveled
about the lake for a distance of at least twenty miles and although a rather heavy sea was
then running the little craft rode the waves nicely and everyone
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who saw her proclaimed her perfectly sea worthy. Toward nightfall the boat concluded the
trial spin and was taken to the landing at the canyon camp and there tied up, Mr. Calkins
returning to town. Following supper that evening Don, eldest son of Mr. Calkins, invited a
party from the camp for a ride. In that party were the five, four of whom were never to return,
and the fifth who barely got out with his life. They were Engineers A.C. Downey and R.C.
Soper, Adam Saul, Don Calkins and Roy Callange. The evening was perfect and the little
craft went skimming over the water, with her course straight across the lake toward the South
Fork. By the time the South Fork was reached the breeze had freshened perceptibly, but as
their course was somewhat sheltered from the wind they did not consider the breeze of
sufficient strength to be material. After going up the South Fork some distance, however, the
wind gained in strength and they concluded it would be policy to turn back. Accordingly
they did so, with Don at the engine and Mr. Soper doing the steering. Leaving the mouth of
South Fork they observed that the sea was running rather heavy and concluded to hug the
west side of the lake, as near shore as possible, until they would come down stream to the
landing, with the wind at their backs. Darkness was slowly gathering about them so that they
were unable to estimate the size of the waves sweeping down the North Fork and into them
they went head-on. Because of the darkness, or becoming momentarily excited, Mr. Soper and
the others had not appreciated their predicament until they were in the midst of the rough sea,
with great waves six or eight feet high breaking over them. The steering apparatus was a
wheel much the same as used on an automobile and in attempting to swerve the boat about
suddenly, Mr. Soper, who was a powerful fellow, twisted the wheel completely off and there
they were, possible a half mile from shore, completely at the mercy of the waves. One great
breaker dashed over them and filled the boat. At this juncture, as remembered by the survivor,
Don, with great coolness and presence of mind, cautioned all members of the party to remain
cool and they would yet get out. Hardly had the words been spoken before a second great
wave struck them and lifted boat and all completely free of the water. A second wave caught
the bottom of the boat while in mid- air and flipped it completely over, it coming down
bottom side up. All were thrown into the icy water, but soon came up and gripped the side of
the boat, with the exception of Saul, who had evidently been struck on the head as the boat
came down, and they never saw him again. The four remaining clung to the boat and shouted
loudly for help, all except Don. When asked why he did not shout he stated that he couldn't.
When first thrown into the water he had evidently taken considerable water into his lungs and
it was with difficulty that he clung to the side of the boat.
All could swim, with the exception of Mr. Downey, but the waves were beating so
strongly about them that to have cut free from the boat and attempted to reach shore would
have been fatal. Up and down over the great breakers they tossed with no one to hear their
cries and will all of them suffering severely from the icy cold of the water and the exertion
necessary to retain their hold. Downey, a big man, clung to one side, as
well as can be remembered, and his great weight caused the boat to keep over again and
again. All would come up again and grasp the boat only to be shaken loose when it next
turned over. By this time the unfortunate fellows had ceased to talk and several minutes
elapsed in which Callange can remember nothing. After a few minutes he revived and
looking about him saw that he was alone. The members of the little party
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one by one had given up and dropped off and he saw or heard no more of them. The
realization of that awful moment was horrible beyond description, but the spark of selfpreservation still burned within him and as he saw that he could be of no use to his former
companions he straddled the stern of the boat and hung on with all of the tenacity in him.
So badly did he suffer with cramps and the cold and exposure that he remembers little of
what transpired, but he still had presence of mind enough to hang on and across the lake he
and the boar drifted to a point near what was known as the Grinder Ranch. He remembers
distinctly of feeling solid ground beneath him and crawled on his hands and knees out of
the water. His hands were severely pricked by cactus but he did not notice it, his one
thought being to get as far away from the water as possible. Then he lost consciousness and
knew no more until five o'clock in the morning when he came to.
Chilled to the bone and suffering from exhaustion he made his way by land to the
point immediately across the reservoir from the camp. The camp cook was just getting up
and hearing cries peered out and saw the lone figure on the rocky point. He immediately
raised the alarm and securing a row boat crossed over and brought the poor fellow to camp.
For some time he was unable to tell a connected story of what had happened, but gradually
the main facts were gleaned from him and word of the awful tragedy was at once phoned to
town. Mr. Calkins was notified about seven o'clock and at once phoned for an automobile
and with members of his family started for the south shore of the lake, hoping yet to find that
the other members of the party had gained the shore in safety. In the meantime a relief party
had started out in Senator Schwoob's auto and also went to the south shore, the wind still
blowing steadily in that direction. They searched the entire shore, but found no trace of other
members of the party and hope was at once given up of their escape. The boar was found on
the bank where Callange had drifted in. It was uninjured save where the deck had been
broken in as a result of contact with the jagged rocks on the shore.
Meantime the entire town had been aroused and relief parties at once started out
and a constant search has been maintained for the bodies of the unfortunate boys but as yet
they have not been found. Since the terrible mishap the entire town has been enshrouded in
gloom and for the sorrowing relatives of the boys there is the most intense feeling of
sympathy.
As near as can be estimated from the story told by the sole survivor the accident
happened shortly after nine o'clock. At that time a strong wind sprung up in town,
accompanied by a dash of rain, and it is suspected the boys reached the North Fork just in
time to encounter it when its fury was the greatest. Following the breaking of the steering
apparatus they were absolutely helpless and it is nothing short of miraculous that even one of
them escaped.
Presumably it was between nine and ten o'clock when Callange was washed on shore,
but he remembers nothing from that time until morning and there are a few hours that
probably never will be accounted for.
Early in the evening a party from the canyon camp has rowed across the lake and had
gone to pay a call at the Nels Nordquist place on Irma Flat. They returned to the lake
sometime between ten and eleven, but as the water was rough one of the party concluded to
row the boat back and the other two walked on shore. They passed
53

something white in the semi-darkness, but concluded that is was a log and gave it no
particular thought. Since the details of the tragedy have come out, however, they are
positive it was the boat they saw and beyond any question Callange was lying on the shore
near-by unconscious at the time. Beyond these facts it is doubtful if anything further is ever
learned. The bodies of the four victims are evidently at the bottom of the lake at some point
that can only be guessed at. A patrol is being maintained about the lake and should they not
come to shore there is talk of dynamiting this afternoon or in the morning. Some fear is
expressed that the bodies may have lodged in the trees at the bottom of the lake and if such
should prove the case it is difficult to say when they may be recovered. For some time there
was talk of draining the lake to recover the bodies, but as the water is now running in faster
than it could be drained off and the chances are strong that the bodies would be washed
downstream in the swift current, that idea has been given up.
All of the parties to the terrible affair are well known and it is hard for the
community to realize that they have been so suddenly taken away.

A.C. Downey

Mr. Downey was one of the leading engineers of the Shoshone project and has
practically been in charge of the work during the absence of Mr. Cole. He had been
identified with the project for something over five years and was well known throughout this
country.

R.C. Soper

Mr. Soper was also an engineer of standing on the project and was well known both
here and Powell. He had been connected with the project practically ever since its inception
and stood high in the estimation of his associates and friends.

Adam Saul

This unfortunate fellow was a carpenter at the camp and not so much is known of him.
He is also spoken highly of by the boys at the camp.

Roy Callange

The lone survivor is one of the skilled laborers at the camp. He is now up and about,
but still has no recollection of many of the harrowing details. The awful experience has
caused him to age years within a few days and he broods constantly over the loss of his
associates on the trip. He states that no blame is attached to anyone and that the accident was
apparently one of those unavoidable incidents that are apt to happen in any community.

John Knight (Don) Calkins

J.K. Calkins, Jr., was the eldest son of Mr. and Mrs. J.K. Calkins of this city. He
was born at Lusk, this state, on June 23, 1888, and has been one of the best known boys of
this community for a number of years. Some months ago he returned from the west and was
for a time in the employ of the Enterprise Printing Company. His great love for outdoor
work and connection with engines and machinery of all kinds caused
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him to accept a responsible position at the canyon some time ago and when the
government's new motor boat arrived expected to be put in charge. His sudden taking off in
the very outset of his young manhood is particularly sad and the people of the entire
community mourn his loss with the grief stricken family.

No Blame Attached

No blame can be attached to anyone for the sad affair and no criticism can be raised
against anyone. The boys themselves, when they started out, probably did not appreciate just
how rough the lake could become. Mr. Downey and Mr. Soper were men of good judgment
and both were near the age of thirty-five. The boat had proven to be perfectly safe, with the
right kind of handling, and they did only what others would have done by starting out for a
pleasure ride as they did.
It is doubtful if the town is ever called upon again to experience such a tragedy
and no set of circumstances might ever occur again to make it necessary.
In the next issue of the Enterprise an account of the life of each of the victims will be
given, with such facts as are obtainable.
The Park County Enterprise Newspaper
Successor to the Cody Enterprise and the Stockgrower and Farmer Cody,
Park County, Wyoming- Gateway to Yellowstone National Park June 22,
1910, Page 1, Column 1
June 22, 1910, Page 4, Column 5

BODIES NOT YET RECOVERED

Shoshone Reservoir Refuses to Give Up Bodies of Four Victims of Drowning
Last Week - Dynamite Brings No Results
The bodies of the four unfortunate young fellows drowned in the Shoshone Reservoir
still remain in their watery graves. All efforts at rescue have thus far been unavailing and it is
difficult to say when they will be recovered. Dynamiting was resorted to last Sunday and was
kept up for a couple of days and although the entire shore of the lake was patrolled there was
no results. The large size of the body of water and the fact that it cannot be definitely
determined where the bodies went down makes rescue difficult The lone survivor of the
awful tragedy cannot locate the exact spot of the terrible accident with a half mile and as a
result the territory necessary to be explored is a large one. Many think the bodies went down
north of the trees which lined the North Fork and that the swift undercurrent is holding them
there. Working on this theory the dynamiting was done, hoping that it might dislodge the
bodies and that they would come to the surface at some point about the lake. The anxious
watchers will keep up the search and every effort will be made to rescue the bodies.
(Continued on page four)

55

BODIES NOT YET RECOVERED

(Continued from page one)
Since the terrible accident no additional facts have been unearthed which would
throw more light on the affair than was published in this paper last Saturday. All agree that
the facts were essentially as published and aside from those facts possibly nothing more will
ever be known.
Relatives of the unfortunate fellows, living at a distance, have been notified of the
accident and are expected here on every train to assist in the search for the bodies and to be
of any possible service. More particulars of the life of each can then be secured and a fitting
tribute to each will be paid as soon as the necessary data is gathered together.
The Park County Enterprise Newspaper
Successor to the Cody Enterprise and the Stockgrower and Farmer Cody,
Park County, Wyoming - Gateway to Yellowstone National Park July 23,
1910, Page 1, Columns 3 & 4

GREAT SHOSHONE DAM AND PROJECT

Hon. C.J. Blanchard, of the U.S.R.S. Gives the Enterprise his Views Upon the
"Cody Way" to the Park and the Progress of the Shoshone Irrigation Project
in General.
"I know of no reclamation project of the government which in two years shows greater
or more substantial development than the Shoshone Project," said C.J. Blanchard, statistician
of the Reclamation Service, while in Cody Tuesday. "The blessings vouchsafed for irrigation
were never better exemplified than in the change which has occurred in the region
surrounding Powell and extending to the limits of Garland and Ralston." Over a broad area
the desert has vanished completely and the waving fields of grain, fragrant alfalfa and
hundreds of comfortable farm homes make it difficult to believe that two years ago the same
land was without verdure save the sage brush and prickly pear. Today it has the appearances
of an old settled country with the promise of a harvest which will pass more than one farmer
into a position of permanent independence.
"A splendid class of people has taken up homes on this land, they come from
many states, but already it is not difficult to see that they are really a part of the new west.
They speak of it as their country, with pride and gratification. The man from Massachusetts
neighbors with the man from California and the chap whose father fought Indians in
Nebraska or Dakota is living across the road from the fellow who drifted in from Missouri. It
will not be long until they will all be taking part in the affairs of Wyoming. In a drive of three
days over the project I was impressed with the optimism and cheerfulness of the majority of
the people. The greatest complaints apparently come from those who have discovered that an
irrigated farm cannot be operated from a chair in the grocery or a seat on the shady side of
the house.
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"I think it is conservative to say that a fair measure of harvest will be the reward of
every farmer on the project who has been industrious and has shown a reasonable amount
of intelligence in his work.
"One change has occurred on the flat which is not so pleasing to record, and that
is in the condition of the roads. The farmers could with little trouble and expense to
themselves enjoy the finest roads to be found in any agricultural section of the United States.
By reason of the profligate use of water the roads there are now impassable for automobiles
and later may become so for heavy teaming.
"Much of this trouble undoubtedly is due to the fact that many are trying to make
the water do the whole work while the man with the shovel stays out of the sun.
"If Wyoming has none, she should have a law fixing a penalty for flooding the
highway and the law should be enforced. Bad roads make bad neighbors. They depreciate
property values and in a country like the Shoshone Valley there is absolutely no excuse for
them. Wasteful use of water brings other dangers and losses of which it is unnecessary to
speak.
"There is no engineering work in the west which can compare in impressiveness
with the towering dam which seals the granite walls of the canyon. If such a structure was
located anywhere in the east it would attract thousands of visitors, I believe as the wonders of
this region are made more fully known the "Cody Way" will become a mecca for tourists
from all parts of the world. Those who live here do not yet realize the advertising value of the
dam, the canyon and the wonderful region beyond.
"The Cody spirit will be awakened in time to the fact that the varied beauties and
attraction of the region are not excelled by any other part of the West. Every load of tourists
which is carried through this canyon to the Park means a half dozen loads another year. The
attractions of this country are sufficiently compelling to induce many of them to return and
settle here permanently.
"While I have always regarded Cody as a part of the project, the completion of the
high line and the Willwood unit will make it so indeed and an even greater measure of benefit
will accrue to this progressive city than heretofore. The Reclamation Service has had staunch
and loyal support from your citizens from the inception of this work and I feel that I speak
advisedly when I state that the service will cooperate in every proper way to assist in the
development of the city. Cody is the new gateway not alone to the wonderland and recreation
ground of the nation but to an agricultural empire of vast extent and of surpassing richness.
"Not for long is this to remain the 'manless land.' There is plenty of land yet and
better yet there is plenty of water too. The water now flowing in the main Shoshone Canal
if it could be transferred to some other parts of the country I know of would sell readily
for ten times what it has cost to build the present work."
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The Park County Enterprise Newspaper
Successor to the Cody Enterprise and the Stockgrower and Farmer
Cody, Park County, Wyoming - Gateway to Yellowstone National Park
August 6, 1910, Page 1, Column 1

BODY OF A. SAUL RECOVERED

As the Water Recedes Men Patrolling the Reservoir Discovered the Remains
Yesterday Morning, Well up South Fork
Yesterday morning the Reclamation officials at the Shoshone Dam telephoned that
one of the bodies of the four young men who were drowned in the lake on June 16th, had
been recovered, and that they believed it to be that of Engineer R.C. Soper, but were
unable to identify it positively until a careful investigation was made, as the body was in a
deplorable condition and the features were unrecognizable.
Later in the day it was positively ascertained from the clothing and papers in the
pockets that the body was that of Adam Saul, the young man who never came up after the
boat was overturned.
The body was found on the south side of North Fork, quite a distance above the
junction of the forks, and this is probably very near the scene of the accident.
Mr. Saul had only two relatives at the time of his death - both sisters: one Miss
Emma Saul of Carson City, Nevada and a married sister at Dayton, Ohio.
Undertaker Leo Pfaff, of the Cody Trading Company, drove to the reservoir and
brought the remains to the undertaking rooms, where he prepared them for shipment to
Dayton, agreeable to the wishes of the sisters.
The water in the lake has been slowly receding for some time and a close watch
has been kept for the bodies by employees of the U.S.R.S.
This is the first body recovered. A few days ago the coat of J.K. Calkins, Jr. came in
near the place where the boat drifted to shore with one survivor after the accident.
The Park County Enterprise Newspaper
Successor to the Cody Enterprise and the Stockgrower and Farmer Cody,
Park County, Wyoming- Gateway to Yellowstone National Park August
13, 1910, Page 1, Column 6

SECOND BODY IS RECOVERED

Remains of A.C. Downey, who was Drowned in the Lake, Above the Dam,
Found Yesterday in Diamond Creek
Word was received yesterday that the remains of Engineer A.C. Downey had
been recovered, and to the astonishment of all, it was found in Diamond Creek.
In the fatal accident of June 16th Mr. Downey was the first one to slip off from the
overturned boat and must have gone down in North Fork, above the junction of the two rivers.
It would appear, therefore, that the body must have risen to the surface recently
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and been carried by the wind and waves across and up South Fork to a point above the spot
where the boat landed.
Mr. Downey's father has been notified, and it is possible he will order the remains
shipped to his home in Fort Collins, Colorado.
The deceased was a member of the Masonic Lodge, and W.M., J.T. Bradbury, of the
local lodge here, wired Mr. Downey, Sr., as soon as the body could be identified.
Engineer Downey had been with the force at the great dam for more than six
years, and his services were highly appreciated by the U.S.R.S. He had many warm
friends in Cody, and was known as one of the best citizens.
The Park County Enterprise Newspaper
Successor to the Cody Enterprise and the Stockgrower and Farmer Cody,
Park County, Wyoming- Gateway to Yellowstone National Park August
17, 1910, Page 1, Column 6

BODIES ARE ALL ACCOUNTED FOR

Last of Four Victims in the Drowning Disaster Were Recovered Sunday

BRIEF HISTORY OF CALAMITY

Bodies of John K. (Don) Calkins, Jr. and R.C. Soper Recovered last SundayRemains of Adam Saul and A.C. Downey Having Been Previously Found Splendid Work by Reclamation Service Officials
The last chapter has been written in the horrible and heart-rending story dealing with
the terrible calamity which claimed for its victims four bright and promising lives on the
evening of June 16th last. The bodies are all now accounted for, those of J. K. Calkins, Jr. and
R.C. Soper having been recovered last Sunday. The remains of Adam Saul, our readers will
remember, were found on August 5th and those of A.C. Downey last Friday, August 12.
The details of the catastrophe are still quite fresh in the memory of everyone - how the
four ill-fated young men, while out on a boating pleasure excursion, went down to what for a
time was thought would be a watery grave; how valiantly the people of this community and
particularly the officials of the Reclamation Service, strove for many weeks to recover the
lost dead; and finally, how with the receding waters first one and then another of the bodies
were reclaimed, very greatly to the consolation of anguish stricken relatives who were thus
afforded the opportunity of according their loved ones at least a Christian burial.
The body of Adam Saul was shipped to Dayton, Ohio, for interment; those of
A.C. Downey and R.C. Soper to Fort Collins, Colorado and South Royalton, Vermont,
respectively. A.C. Downey was a member of the Masonic fraternity and Shoshone Lodge
No. 21, A.F. & A.M., marched hast Monday to the station in the body as a last tribute to
that departed member of the order.
Appropriate services at the grave were conducted by the Rev. J. McV. Haight, rector
of Christ Episcopal Church, for John K. (Don) Calkins, Jr. last Sunday afternoon.
Memorial services had previously been held at the Calkins home - after all hope of
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recovering the body had been given up. The burial service last Sunday was at once
beautiful and impressive. The casket was literally buried with flowers in token of the
profound sympathy for the grief stricken family. This newspaper has upon a former
occasion paid its respects to the memory of the deceased, fitting obituary mention having
been made at the appropriate time.
And thus is the curtain drawn upon unquestionably the saddest occurrence thus
far chronicled in the history of this community. The toll of human life exacted was great - it
was appalling. With our limited view of things- to our mortal minds- the tragedy was
suggestive of naught but darkness and despair. Providence, however, moves in mysterious
ways and reconciled we must be whatever our fate or that of our loved ones here below. The
four boys met their untimely fate while enjoying the pleasures of a boating excursion on the
newly created Shoshone Reservoir above this city; they are now embarked upon that greater
voyage from whence no man returneth. Peace be with them.
The Park County Enterprise Newspaper
Successor of the Cody Enterprise and the Stockgrower and Farmer
Cody, Park County, Wyoming - Gateway to Yellowstone National Park
November 19, 1910, Page 1, Columns 1 & 2

OREGON BASIN PROJECT WILL RESUME

$2,500,000 will be spent in and Near Cody and 150,000 Acres of
Land will be Irrigated
CODY WILL BECOME CAPITAL OF INLAND EMPIRE

The Wyoming Oregon Basin Company filed its Articles of Incorporation with the
Secretary of State November 15th, held its first meeting and through its agents, Messrs.
Strong and Mecham of Chicago, appeared before the Land Board and entered into
negotiations for a new contract with the State to reclaim all segregated lands under the old
Big Horn Basin Development Company project.
The State Land Board agreed to give this Company a contract to complete this
large project, work to commence on or before April 1st, 1910.
The company is to deposit its bond for $100,000 with the State Treasurer on
December 27. $25,000 as a first payment on the $85,000.00 agreed upon as the amount the
Wyoming creditors in the aggregate shall receive, within the year 1911. The State cancelled
all old contracts and accepted the relinquishments of the bond holders required to be filed at
the time of the last extension. The whole matter so far as complications are concerned,
appears as clean as a hounds tooth. J.M. Schwoob, William L. Simpson and E.J. Sullivan
were appointed Trustees of the creditors funds for distribution, L.G. Phelps gave his energy
and judgment to bring about a satisfactory settlement for the creditors. Mr. Schwoob and Mr.
Simpson both say that while there is a possibility of things not going through, that it's so
small a chance, that it can't be taken into consideration, in their judgement and it if does, the
creditors are in much better shape than ever for the reason that all conflicting claims are out
of the way.
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The gentlemen representing the Eastern capital desired to pay Wyoming
creditors as soon as possible and the plan of $25,000 January 1st, $60,000 in 3 monthly
payments commencing September 1st, 1911, which amount will practically take care of the
Wyoming creditors. No others being considered, in fact the settlement for Wyoming creditors
was considered and agreed upon outside of any negotiations with the state, and are payments
fully secured in the event the deal is closed December 12.
Cody can now begin to boost, boost, boost and it looks as though we are
beginning to come into our own.
The Northern Wyoming Herald and Garland Irrigation Era
March 24, 1911, Page 1, Column 5

NEW BRIDGE ON SOUTH FORK
Steel Structure to be Built -- Work Will Begin Soon but High Water
May Delay Completion
Chief Engineer H.N. Savage, accompanied by Engineer Williams now in charge of
the Powell, Cody Canyon and High Line Government project, came in on Wednesday’s train
and went over to the South Fork country for the purpose of locating the permanent site of the
new government steel bridge that is to span the South Fork at the head of the great
government reservoir. Mr. Savage expressed doubt if the cement piers and the superstructure
could be completed in time for use before the high water but it is safe for the Herald to
predict as it long ago stated that this work will soon be commenced and completed at an
early date. Some fine moonlight night when the Herald is in a receptive mood this paper will
volunteer to take engineer Williams up to the Cody Dam and instruct him just how to raise
those monster steel gates that have been installed in the lower tunnel, and with these open
wide, the danger of high water will be completely eliminated so that undue delay will be
avoided in the construction of that bridge. This will be advantage No. 1. Advantage No. 2
will be in the cultivation of the vast area of the reservoir bottom lands to wheat, oats,
cabbage, spinach, garlic and many other paying crops. The Herald predicts that within five
years or not more than ten years from 1911 this reservoir area above the Cody Dam will be
the banner precinct of Park County farm products, in volume and in variety no equal area in
the fertile valley of the Nile above or below the Assouan Dam can compare with it.
The Northern Wyoming Herald and Garland Irrigation Era Newspaper
March 31, 1911, Page 1, Column 2

Extension for Time of Payment - Drainage Necessary as IrrigationProgress Urged by Cody Club
Telegraphic advice to the Cody Club from Senator Warren and the Reclamation
Service is to the effect that a recent order has been made modifying the time of
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payment for land and water rights under the Shoshone Project on the Garland and
Powell flat.
The citizens of Garland and Powell, assisted by the Cody Club, have had this
matter up with the officials of the Reclamation Service and Senator Warren, and it is
gratifying to know that the Reclamation Service has considered the claims of the farmers
under the canal.
According to the modification order water will be furnished this season to the
farmers, providing they pay the operating and maintenance charges prior to April 30th. The
payment of construction and building charges will not have to be made until December 1st,
1911. This will materially relieve the situation temporarily, and while the time is much
shorter than they asked for, will be very much appreciated by those interested.
The Cody Club will continue to urge the Reclamation Service to take up the
seepage question and act on it soon. The people in the towns and the farmers on the flat
simply expect the Reclamation Service, in connection with this seepage, to do as they
represented they would do. In one of the pamphlets giving information in regard to the
Shoshone Project and compiled by the United States Reclamation Service, November, 1
1909, we notice the following clause: "As the work of reclamation has progressed, it has
been learned that drainage is as necessary as irrigation for the success of a project. In all the
projects ample provision has been made to carry away the seepage and to prevent the raise
of alkali or other injurious salts to the surface of the land. The Shoshone District has the
additional advantage of excellent natural drainage, as the region is underlaid with gravel, and
the lands here contain but little alkali."
We do not think there is any unusual reason for alarm in regard to the drainage
of the lands as most of us have confidence in the United States Government and know that
they will carry out their promises and know that where they advertise that ample provision
had been made to carry away the seepage and to prevent the raise of alkali, etc., that it was
the intention of the Reclamation Service to do this very thing.
While these matters cannot be handled immediately by a branch of the United
States Government as large as the Reclamation Service, yet we believe it is the intention of
the Reclamation Service to absolutely take care of this question, and it is the duty of every
citizen of the country to urge the Reclamation Service to give the matter immediate attention.

The Cody Canal
The meeting held at the Kath Hall on last Saturday was very largely attended and after
a full discussion of the pros and cons pertaining to the proposed organization of an irrigation
district, it was unanimously decided to at once proceed and organize at the earliest practicable
time. W.L. Walls, the attorney for the association, will prepare the necessary papers for the
proposed new district.
The proposition is to bond the new district $85,000 and use the proceeds to
construct and complete a proper and suitable canal; one that will be adequate and
permanent in character. In the past three or four years some $40,000 or $50,000 has
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been absorbed by piece meal work, practically wasted. Under the new order of things the
bonds will be issued and the work contracted for on a strictly business basis.
The Powell Tribune Newspaper
July 1, 1976, Section B, Page B1, Columns 1 thru 4

Preliminary Study of Shoshone Began in 1903 for Dam Building
Northwestern Wyoming was semi-arid and covered with sage brush before the
Shoshone Project began. Canals were dug and the desert like wasteland changed into "the
Garden Spot of Wyoming." This change didn't take place overnight.
On June 17, 1902, Newland's Act or the Reclamation Act was enacted by Congress.
This act provided for the construction and maintenance of irrigation works by the
government. The funds were from the disposal of public lands in western states.
In addition to the Homestead Law, which gave any individual 160 acres of land if
he was a citizen of the United States or had filed intention to do so, and if he would live on
the land and develop it for five years, the settler would pay the government the actual cost
of reclaiming the land. This money would then be used for the development of other
projects.
April 20, 1903, the preliminary investigations of the Shoshone River area began.
On January 1, 1904, it was reported that it was feasible to build a dam and store water for
90,000 acres of irrigation development at a low cost which the settlers could afford.
On February 10 of that year, the Secretary of the Interior, Ethan A. Hitchcock, set
aside $2,250,000 for the construction of the Shoshone Project. On February 13, Colonel
William F. Cody who had tried to build the dam in 1899 but never finished because of lack of
money, transferred his rights to the waters of the Shoshone River to the Secretary of the
Interior.
The plan for the completed project was in six steps. The first was the building of the
Shoshone Dam in Shoshone Canyon between Cedar and Rattlesnake Mountains, eight miles
west of Cody.
Next the Corbett Dam was built 16 miles down the river from the Shoshone Dam
and east of Cody. Then the water was diverted through the Corbett Tunnel, which is three
and a half miles long. This irrigated 80,000 acres of land near Ralston, Garland, Mantua
and Frannie.
The third step was the Willwood Diversion Dam, six miles below Corbett Dam.
This was for the reclamation of the lands south of the river.
The Heart Mountain Division came next. It was known as the "high line" and
consisted of a series of tunnels and canals through the Shoshone Canyon to irrigate lands
northeast of Cody and in the vicinity of Cody, Corbett, Eagle Nest and Ralston.
The fifth stage was Chapman Bench, 15 miles north of Cody and Polecat Bench,
which is north of the Garland Division. The sixth stage will not be constructed unless the
water storage of the Shoshone Dam can be increased. This area would be in the Oregon
Basin.
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A complete system of canals, laterals and distributing ditches were or will be
constructed in connection with all of these major projects.
Before the dam could be built, a new road had to be constructed at the top of the
canyon to replace the old one that led to Yellowstone National Park. This project was started
in 1904 and finished in early 1905.
Bedrock was found eight feet below the stream bed at the site of the proposed
dam. The contract was let in September of 1905. Excavation began on December 2,
1907 and was completed on April 1, 1908. An arch-type dam had to be built because the
canyon was 70 feet wide at the bottom and 200 feet wide at the top.
On March 30, 1908 the pouring of the concrete began. Several delays were
caused by flood waters and severe winter weather. Granite rocks form about 25 percent
of the dam wall. The rocks did not come in contact with each other, but were
surrounded on all sides by concrete.
The dam was finished on January 15, 1910.
Three outlets from the reservoir were built - two on the south and one on the north.
The main outlet on the south is a concrete lined tunnel 498 feet long, ten feet high and ten feet
wide. The north side has an open cut for the spillway and tunnel. The open cut was started in
April 1906 and completed in April 1909. The spillway tunnel was started in September 1908
and finished in April 1909. Both were excavated through hard granite.
The outside gates of the lower outlet tunnel were closed May 18, 1910. May 28, the
middle gate was closed and the elevation of the water was 5,228.5 feet. On May 30, water
began to flow through the upper outlet tunnel.
In May 1904, an engineering party began a study for Corbett Tunnel. In
September then staked the location.
It was necessary to have this diverting dam to send the water through the three and
one-fourth mile tunnel to the proposed Garland Canal. They built a reinforced structure
which contained about 6,000 cubic yards of concrete and about 300,000 pounds of steel.
The dam is 440 feet long and has a maximum height of 18 feet.
It was necessary to construct drops in the Garland Canal to keep the water
flowing at the correct rate. Distributing laterals were built north and south from the canal a
mile and a half apart. The sublaterals were constructed running east along the subdivisional
lines.
The Garland Canal was completed in July 1908.
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The Shoshone River Dam Project
Abstracts from Annual Reports of the United States
Reclamation Service (U.S.R.S.)
1902-1921

Solon L. Wiley's Dream
Big Horn Basin Development Company

Shoshone River Dam (Buffalo Bill Dam)

Abstracts of Information from Annual Reports of the United States
Reclamation Service (U.S.R.S.)
1902-1921
SECOND ANNUAL REPORT OF U.S.R.S., 1902 - 1903, Page 509

The dam site is about 65 feet wide on the bottom and at an elevation of 170 feet (the
height of the proposed dam) 150 feet wide. The sides are of solid granite, and it is probably
that bed rock is not far below, if it does not form the bottom of the channel. On this site it is
proposed to construct an overflow dam of rubble masonry 170 feet high. A dam of this
height will flood 3,363 acres, giving a storage capacity of 159,500 acre-feet above the
proposed outlet.

THIRD ANNUAL REPORT OF U.S.R.S., 1903 - 1904, Page 627

The dam site is 75 feet wide on the bottom of the channel, and 200 feet wide at an
elevation of 240 feet, the proposed height of the dam above the river bed. The walls of the
canyon at the dam site are of granite. A dam of the above height will give a storage capacity
of 456,000 acre-feet above the intake of the outlet tunnel. A spillway
250 feet in length and connecting with a tunnel through the granite will be constructed
for the discharge of surplus flood water.
The table following shows the capacity of the reservoir site at different contours:
Contour

Area

Feet
5,140
5,150
5,160
5,170
5,180
5,190
5,200
5,210
5,220
5,230
5,240
5,250
5,260
5,270
5,280
5,290
5,300
5,310

Acres
2
18
21
59
121
184
316
463
666
886
1,181
1,458
1,785
2,109
2,444
2,869
3,363
3,820

Capacity between
Contours
Acre-Feet
100
194
400
902
1,522
2,498
3,897
5,646
7,759
10,336
13,196
16,214
19,470
22,762
26,564
31,161
35,916
65

Total Capacity
Acre-Feet
100
295
696
1,598
3,120
5,618
9,514
15,161
22,920
33,256
46,452
62,666
82,136
104,898
131,462
162,623
198,538

5,320
5,330
5,340
5,350
a5,360

4,317
4,845
5, 377
6,018
6,604
a Proposed flow line

40,686
45,812
51,112
56,976
63,110

239,224
285,037
336,150
393,126
456,000

FOURTH ANNUAL REPORT OF U.S.R.S., 1904-1905, Page 348

The location selected for the Shoshone Dam is a gorge in solid granite, about 70
feet wide at the bottom of the river channel and 200 feet wide at an elevation of 250 feet
above the channel. These conditions seem to call for a type of dam other than that of a
gravity section. In order to control the entire flow of the stream it was found that a dam
240 feet in height above the bottom of the channel, or 305 feet in height above the lowest
point of the foundation, as indicated by the borings, would be required. After a careful
consideration of the problem by a board of engineers, an arched dam, the radius of the
center of the top being 150 feet, was decided on. The cross section adopted is of the
following dimensions: Top width, 10 feet; batter of upstream face from top of dam to
stream bed, 245 feet, 15 percent; batter of downstream face for same vertical distance,
25 percent; from the stream bed to foundation (60 feet) both faces are vertical; width of
bottom of section of dam 108 feet. The dam will be constructed of concrete, in which
pieces of granite rock weighing from 25 to 200 pounds will be placed by hand and
rammed until well bedded. These rocks will be distributed uniformly throughout the dam
and will form at least 25 percent of its volume.
Plans and specifications for the construction of the Shoshone Dam were prepared
during the year under the direction of a board of engineers. On September 5,
1905, at Billings, Montana, bids for its construction were opened. Five bids were
received, the lowest ($515,730) being that of Prendergast & Clarkson, of Chicago. On
September 18, 1905, the contract was awarded to the above firm.
A spillway 300 feet long, connected with a tunnel 20 by 20 feet in cross section
and about 500 feet long, will be constructed on the left side of the river for the purpose
of discharging surplus flood waters. The spillway tunnel will discharge into the river 100
feet below the lower toe of the dam, and will have a capacity of 20,000 second-feet.
An outlet tunnel 10 by 10 feet in cross section and about 480 feet long will be
constructed around the dam on the right bank of the river. The elevation of the floor of
the tunnel at is inlet will be 10 feet above the bottom of the reservoir. This tunnel will be
constructed before work on the dam begins, and when completed will be used for
conveying the water around the dam site during the construction of the dam. Designs of
various types of gates for controlling the flow of water through the outlet tunnel are
being made for the consideration of a board of engineers.

FIFTH ANNUAL REPORT OF U.S.R.S., 1906, Page 297

On September 18, 1905, the contract for building the Shoshone Dam was awarded to
Prendergast & Clarkson, of Chicago, for $515,730, and on October 20 they arrived on the
ground, beginning work shortly afterwards on the temporary diverting works and outlet tunnel.
Before high water in June, 1906, the temporary diverting dam
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and the excavation of the outlet tunnel were completed. About one-half of the outlet
tunnel was lined and about 800 feet of flume extending downstream from the diverting
dam constructed. The temporary dam is a crib structure filled with earth and rock and
covered with planking. Its length is 430 feet and its maximum height is 17 feet. The
flume is designed to carry the flow of the river after it dropped to a discharge of 2,000
second-feet, which generally occurs about August 1, remaining below that figure until
about May of the following year. During the early morning of June 13 the river reached its
maximum discharge for the year, of about 13,000 cubic feet per second. This quantity of
water passed over the crest of the temporary da m without doing it any material damage.
It, however, practically destroyed all of the flume. In addition to the work above described
the contractors have done some excavating on the spillway on the abutments of the dam
and in the roadway tunnel. They have installed a plant of four 5O-horsepower boilers, air
compressors, and stone crusher, and have constructed a cement storehouse having a
capacity of about 12,000 barrels. Their failure to complete the outlet tunnel before high
water and their failure to take the necessary steps for assembling material on the ground
for the immediate reconstruction of the flume will be a serious setback to the work, and
probably delay its completion very materially.

SIXTH ANNUAL REPORT OF U.S.R.S., 1906-7, Page 261

On September 18, 1905, the contract for the building of the dam was awarded to
Prendergast & Clarkson, of Chicago, for $515,730. These contractors, before their default
in August, 1906, completed the temporary diverting dam, the excavation of the outlet
tunnel, the lining for about one-half of the tunnel, and about 800 feet of flume extending
downstream from the diverting dam. They did also some excavating on the spillway and
abutments of the dam and in the roadway tunnel. The portion of the flume built was
destroyed by high water on June 13, 1906.
Since the default of Prendergast & Clarkson, in August, 1906, the work has been
carried on under a supplemental contract by the United States Fidelity and Guaranty
Company of Baltimore, sureties on the bond of Prendergast & Clarkson. Most of the
work carried on during the year which ended on June 30, 1907 by these contractors
was preliminary to actual construction. The principal features of this work were the
replacing of the flume destroyed by the flood of 1906 by a very substantial flume, which
successfully withstood the flood of 1907, the completion of the lining of the outlet tunnel,
the completion of the roadway tunnel, some excavation on the spillway and abutments
of the dam and the installation of an additional plant.
The maximum flood in the river for the season of 1907, occurred during the early
morning of July 4, causing the failure of a log boom owned by a lumber company and
located about 2 miles above the dam site. As a result several hundred saw-logs passed
over the temporary dam, destroyed its apron, and damaged it to such an extent that about
100 feet of it went out at noon of July 5. It is thought that this damage will not delay the
work materially, since it should be repaired in a short time.
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SEVENTH ANNUAL REPORT OF U.S.R.S., 1907-8, Page 205

The maximum flood of 1907 occurred on July 4, causing the failure of a log boom
located about 2 miles above the Shoshone Dam site. Several hundred logs passed over the
temporary diverting dam, damaging it to such an extent that about 100 feet of it went out the
following day. Repairs to the temporary diverting dam, the connection thereof with the flume
and outlet tunnel, and the construction of a flume extending downstream from the lower end
of the outlet tunnel were not completed until late in November, and no work was done on the
excavation for the foundation of the permanent dam until December 2, 1907. Two ten-hour
shifts were employed throughout the winter on this excavation. Bed rock was reached
February 4, 1908, but the deepest point of the foundation was not reached until April 1. The
placing of concrete in the dam was begun March 30, and continued until April 12, when a rise
in the river flooded the excavation. Not until April 26 had the water sufficiently subsided to be
carried by the flume. The excavation was freed of water by April 20 and the placing of
concrete resumed. A second rise in the river May 2 ended the placing of concrete for the
season. The upstream portion of the dam, containing 4,200 cubic yards of masonry, had been
brought to an elevation of 3 feet above the original river bed. Only about one-fifth of the
concrete below the river bed had been placed, however, the high water completely refilled the
excavated pit, making necessary a large quantity of re-excavation the coming season.
The summer flood of 1908 has not risen to the excessive volume of the two preceding
years. Although the temporary dam is badly crippled by the repeated assaults of the river and
the log drives, it remains in serviceable condition for diverting the river into the flume, and
there are good prospects for the early resumption of work when the river drops to flume
capacity. A considerable new plant has been installed and arrangements have been perfected
that should insure active and rapid work. The contract for the construction of Shoshone Dam
expires March 1, 1909.
The excavation, by force account, of two adits to the outlet tunnel was begun in
October, 1907. One of these adits is situated above the dam, and will serve as an intake and
the other, located below the dam, will serve as an entrance to the gate chamber. These,
together with the gate chamber, were completed early in June, 1908.
The contractor for furnishing and installing the high-pressure gates began operations
preliminary to erection in May, 1908. The actual placing of the gates and appliances was
begun June 18. At the end of June all heavy castings were in place. The contractor is
thoroughly equipped and is making satisfactory progress. It is expected that the contract will
be completed on time, so that the tunnel will be available for diverting the river immediately
after the subsidence of the summer floods.

EIGHTH ANNUAL REPORT OF U.S.R.S., 1908-09, Page 211

The flood season of 1908 was of unusual length, and work in the river bed could not
be resumed until August 28, 1908. The foundation pit was filled with mud and gravel,
washed in by the floods, and a month was spent in removing this material before masonry
work could be resumed. Satisfactory progress was made until work was suspended on
account of severe winter weather, November 30, on which date the dam was 49 feet above
the river bed.
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Between March 16 and 19, 1909, the height of the dam was increased to 61 feet above
the river bed and work was then suspended on account of spring floods. The month of June,
1909, was the first month in a record of seven years when the discharge of the river was more
than enough to fill the reservoir, the total run-off for this month being 513,000 acre-feet, or
nearly one-third more than the greatest previously recorded monthly discharge. The total runoff for 1909 will probably be the greatest since records have been maintained. No damage
resulted from the excessive floods.
The heavy rock excavation in the spillway and the waste tunnel was carried on
during the summer of 1908 and the following winter. The tunnel was completed about
March 1, 1909, and the construction of the concrete weir, 300 feet long, in April, 1909,
completed the works comprising the overflow channel for Shoshone Reservoir. Very
satisfactory progress was made during the summer of 1908 in installing the high- pressure
gates in the outlet tunnel. This important feature has been completed.
SHOSHONE RESERVOIR HIGHWAY-- Inasmuch as a number of miles of the
Cody-Yellowstone Park Road will be submerged, it has been necessary to construct a new
road. This work has been done by force account during the past winter and spring. The road
is about 14 miles in length from the dam to the crossing of the river where connection is
made with a 5-mile section of new county road, which connects with the road built by the
Federal Government to the system of roads in Yellowstone Park. A section of the work
three-fourths of a mile long was difficult rock and tunnel excavation, and was done by force
account at less than half the lowest bid obtained.
With the exception of three steel bridges this highway was practically completed
in June.

NINTH ANNUAL REPORT OF U.S.R.S., 1909-10, Page 308

SHOSHONE DAM --The Shoshone Dam is located on the Shoshone River a short
distance below the confluence of its north and south forks and near the upper end
of Shoshone Canyon. The dam is a monolithic rubble concrete structure of the arch type, the
radius of the center line of the top of the dam being 150 feet. The maximum height from the
rock foundation to the top of the parapet is 328 feet. The elevation of the main crest of the
dam is 5,370, of the top of the parapet, 5,373, and of the bed of the stream at the site of the
dam, 5,127 feet above sea level. The crest width of the dam is 10 feet. Above the bed of
the stream the upper face of the dam has a batter of 15 per cent and the lower face a batter
of 25 per cent. Below the stream bed the faces of the dam are vertical, except for small footing
projections. The width of the canyon at the elevation of the top of the dam is 200 feet and at the
elevation of the river bed 70 feet. The concrete of which the dam is constructed is composed of
1 part cement, 2 1/2 parts sand and 5 parts broken stone. In freshly deposited concrete sound,
clean granite rocks weighing from 25 to 200 pounds each were placed and well rammed, care
being taken that no rock should be in contact with another and none within 6 inches of either face
or abutment of the dam. These rocks form about 25 per cent of the total volume of the masonry.
Two cast-iron outlet pipes 42 inches in diameter were embedded in the dam, with their inverts at
elevation 5,134, and one cast-iron pipe 16 inches in diameter was placed with its invert at
elevation 5,154.
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The main outlet of the reservoir formed by the dam is a concrete-lined tunnel 498 feet
in length, having a section 10 feet wide by 10 feet high at the sides with an arched roof of
16-inch rise. The tunnel was driven through the granite cliff on the south side of the canyon.
The elevation of the floor of the tunnel at its upper end is 5,140 and at its lower end 5,137.
The tunnel has a secondary inlet about 50 feet from its upper end cut through the rock at right
angles to the line of the tunnel and with the floor of its outer opening at elevation 5,155. In a
widened portion of the tunnel, about on a line with the south abutment of the dam, are
installed three high-pressure gates.
A second outlet tunnel, also on the south side of the canyon, has its inlet floor at
elevation 5,250. It is 10 feet square in section, has a length of 300 feet, and is unlined. No
gates will be placed in this tunnel at present, but whenever it becomes desirable to utilize
the discharge of the tunnel for power purposes or to control it for irrigation, suitable gates
will be installed.
On the north side of the reservoir, several hundred feet upstream from the dam, there
is a concrete spillway weir 300 feet long, discharging at elevation 5,360 feet into an open
channel and thence into an unlined tunnel excavated to a section 20 feet wide and 20 feet
high at the sides with a roof arch having a rise of 2 feet 8 inches. The spillway tunnel is 405
feet in length, has a slope of 10 feet in 100 feet, and discharges through an open channel into
the river about 300 feet below the dam.
In connection with the construction of the dam, spillway and main outlet tunnel,
there was also required on the north side of the canyon an unlined road tunnel 166 feet in
length with a cross-section 9 feet wide by 12 feet high.
Plans for the construction of the Shoshone Dam, spillway and outlet, spillway and
road tunnels, were prepared in 1905 and considered in June of that year by a Board of
Engineers consisting of Messers. A.P. Davis, G.Y. Wisner, A.J. Wiley, J.H. Quinton, D.C.
Henny and H.N. Savage. Proposals, invited under specifications No. 48, were opened
September 5, 1905 and the contract was executed on September 23, 1905. Work on the outlet
tunnel was begun November 21, and the construction of temporary diverting works was
begun December 12, 1905. In May, 1906, work on the outlet tunnel was discontinued on
account of high water in the river, and in June of that year the temporary dam was partly
destroyed.
In August, 1906, it became necessary to suspend the contract on account of the
failure of the contractor to prosecute the work satisfactorily. On September 10 a new contract
was executed by the bondsmen of the first contractor and reconstruction of the temporary
dam was begun in November of that year.
In April, 1907, the excavation of the outlet tunnel was resumed and it was completed
May 10. The material encountered in driving this tunnel was hard, seamy granite, difficult to
drill and break. No. D-32 Ingersoll-Rand drills were used. Mounted on horizontal bars and
driven by steam. The entire section of the tunnel was driven as heading and the material was
loaded into push cars by hand labor. A large part of the muck was screened to secure sand
and broken rock for the concrete lining. Concrete was mixed in proportions of 1 part cement,
2 1/2 parts sand and 5 parts broken stone.
The temporary works required for diverting the flow of the river during the
construction of Shoshone Dam consisted of a rock-filled crib dam, 300 feet long and 18 feet
high, a timber flume 1,340 feet long, 13 feet wide and 8 feet high, discharging into
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the outlet tunnel, and another flume 400 feet long, 10 feet wide and 8 feet high, heading at
the lower end of the outlet tunnel. At the head of the upper flume and at the south abutment
of the temporary dam were three wooden head gates, each 5 feet wide and 7 feet high. The
capacity of the flume was 2,000 second-feet. The portions of the temporary dam and flume
destroyed by flood in June, 1906, were reconstructed in November of that year. The dam was
repaired again in April 1907, and the upper flume connected with the outlet tunnel, the flume
being finally completed on May 13, 1907. The lower flume was constructed in the fall of 1907.
The excavations for both the dam and the flume were in heavy gravel, a small portion being
wet excavation. Some of this work was carried on when the ground was frozen and required blasting.
Excavation for the formation of the Shoshone Dam was begun December 2,
1907, and completed April 1, 1908. This work included excavation to solid rock in the bed of
the stream and the removal of seamy and disintegrated rock from the walls of the canyon to
secure suitable solid rock abutments for the dam. The abutments in the canyon walls were
prepared by blasting the unsafe material from the face of the cliff and then removing it from
the bottom of the gorge by means of cableways. Air pipes were hung to the canyon walls and
with the aid of ropes and ladders the drill men worked against the face of the cliff with light
pneumatic hammer drills, and in some cases with standard Burleigh drills. In the bed of the
river were found large boulders and huge fragments of talus rock embedded in firmly
compacted gravel and sand. The larger stones were broken by drilling and blasting. Large
rock fragments were slung in chains from cableways for removal, and small rocks, gravel
and sand were shoveled into skips carried on the cableways. During the floods of the summer
of 1908 a large amount of material was washed into the foundation pit. This material,
amounting in quantity to about one-third of the original excavation, was taken out in August
and September, 1908.
The placing of concrete in the dam was begun March 30, 1908, and completed
January 16, 1910. The work of placing concrete was interrupted for considerable periods of
time on account of high stages of the river and severe winter weather. The interruptions were
from May 2 to September 25, 1908; from November 30, 1908 to March 16, 1909 and from
March 29 to September 1, 1909. A total of 202 working days were employed in placing the
concrete. The work was carried on in three eight-hour shifts or in two ten-hour shifts per daymostly the latter. Electric lights were supplied for night work and power was furnished from
a central station. Belt conveyors were used to deliver concrete material to the mixers, which
were installed on a temporary bridge across the canyon, close to the upper face of the dam.
The concrete, after being mixed, was spouted directly into place for a portion of the
foundation, but the greater part was spouted into bottom-dump buckets which were swung
into dumping position by large derricks set high up on the cliffs. From a single setting for
each of three boom derricks was deposited all of the concrete required in 75,000 cubic yards
of masonry in a wall 328 feet in height. Cableways of 1,250 foot span were used in placing lo
ose rock in the dam and for other purposes.
The excavation of the road tunnel was begun May 12, 1906, and completed January
17, 1907. The excavation of this tunnel was partly in hard, seamy granite, but nearly half
the section was disintegrated trap rock requiring little blasting to break it
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down. Nearly all of the drilling was done by hand labor, power drills becoming available
only at the last for taking out a small quantity of the bench excavation. The muck was
easily disposed of with short haul in push cars, which were dumped over the cliff.
The open-cut excavation for the spillway was begun in April, 1906, and
completed in April, 1909; and the driving of the spillway tunnel was begun September 3,
1908, and completed in April, 1909. Both the open-cut and tunnel excavation were in
hard granite. In the open-cut excavation drilling was done by Burleigh drills and by
pneumatic-hammer hollow steel drills. The muck was intended to be used in the crusher
for making broken rock and sand for concrete, but a large part of it was wasted into the
river instead. In the tunnel excavation Burleigh drills were used for the heading and
bench work and pneumatic-hammer drills for trimming.. The muck was hauled up the
10 per cent grade of the tunnel with a hoisting engine in order that it might be used as
crusher stock. The work was carried on in three eight-hour shifts per day.
Construction of the upper outlet tunnel for the reservoir was begun December 20,
1909, by force account. At the end of May, 1910, the driving of the tunnel had been
completed except for the excavation of a part of the bench in the lower end, the removal
of which was deemed unnecessary at the present time and was therefore postponed. The
material encountered in driving this tunnel was similar to that found in the main outlet
tunnel, but on account of the smaller head of water and the absence of gates it is
considered unnecessary to line the upper tunnel.
HIGH-PRESSURE GATES -- In the gate chamber near the discharge end of the
outlet tunnel of the Shoshone Reservoir are installed three cast-iron gates each 7 1/2 feet
high by 4 1/2 feet wide and controlling a waterway 7 feet high by 3 feet 8 inches wide. The
gate chamber is in an enlarged portion of the tunnel and is separated into three
passageways by means of two concrete piers that in conjunction with the side walls of the
chamber serve as supports for the framework of the gates. Surrounding the piers
and attached to the side walls of the chamber are massive gray iron castings forming the
gate frames. The gates are made of gray cast iron with the contact portion of the faces
covered with bronze strips to facilitate sliding on corresponding bronze surfaces attached to
the gate frames. The total weight of each gate, including lifting rod and piston, is estimated to
be about 10,000 pounds. Directly above each gate recesses and separated therefrom by a 24inch concrete floor is a power-house chamber excavated from solid rock and which contains
the operating machinery for the three gates. The operating mechanism consists of an oil
cylinder for each gate, a piston rod, which is attached to the gate, a large oil-supply tank, a
pipe system connecting the oil-supply tank and cylinders, a power plant, consisting of a 15horsepower gasoline engine direct connected to a direct-current 10-kilowatt dynamo wound
for 220 volts, and a triplex pump having a capacity of 19 gallons per minute with fifty
strokes under a pressure of 600 pounds per square inch. By proper manipulation of throttle
valves in the piping the oil pressure produced by the pump can be applied to either the top or
the bottom of the piston and thus close or open the gate. Designs for the gates, operating
mechanism, gate chamber and power-house chamber were prepared in 1906 and reviewed on
July 16 and 17, 1906, by a board of engineers, consisting of Messrs. O.H. Ensign, A.J. Wiley,
W.H. Sanders, L,C. Hill and H.N. Savage. After certain changes proposed by the reviewing
board had been made in the designs, plans and specifications were prepared
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and were approved by the department on October 26, 1906. Proposals for supplying and
installing the gates and operating mechanism, under specifications No. 122, were opened on
December 20, 1906 and a contract was executed on February 14, 1907. The contractor was
required to erect the gate frames and install the gates and operating mechanism, but the
excavating required and the placing of the necessary concrete was done by the United States.
The contractors installed in the power house a 4-ton trolley crane, with two hoisting blocks
and tackles for handling the large castings during installation. This apparatus was left in place
for use in removing the cylinders and stems of the gates whenever repairs are required. The
manufacture of the gates was begun by the contractor soon after the execution of the contract,
and the delivery at the project of the gates, gate frames and operating mechanism was made
in May and June, 1908 and the installation was completed in August, 1908.

TWELTH ANNUAL REPORT OF U.S.R.S., 1912-12, Page 308

SHOSHONE DAM -- The work installing two 30-inch gate valves on each of the
two 42-inch outlet pipes through the base of the Shoshone Dam was begun and completed
during the spring of 1913. It involved the excavation of approximately 100 cubic yards of
loose rock in the river bed to unwater the lower ends of the pipe, the placing of 4 gate vales,
each weighing 5, 700 pounds, with necessary reducers, nipples and expanders, and the
placing of 32 cubic yards of concrete in the gatehouse.

FOURTEENTH ANNUAL REPORT OF U.S.R.S., 1914-1915, Page 314
SHOSHONE DAM CONTROLLING WORKS-- The original plans for controlling

works, Shoshone Dam, provided for the installation of sliding-pressure gates in the lower
outlet tunnel, which were installed at the time the dam was constructed. These gates were
not intended to be operated under a depth of water of more than 150 feet. When the
reservoir is full the depth of water over the gates is 220 feet. In order to provide additional
controlling works a second tunnel was driven around the right abutment of the dam at a
distance of 120 feet below full reservoir level. No controlling works were ever installed
and the tunnel has been temporarily closed by means of a concrete plug. The development
of the project required the installation of additional controlling works which could be
operated when the reservoir was full, and a decision was reached to install two 58-inch
Ensign balanced valves in the lower outlet tunnel.
The plans covered the erection of a removable steel bulkhead 90 feet downstream from
the high-pressure gates, and between these gates and the bulkhead the balanced valves were
located with two outlets driven through the rock into the canyon. The work of installing the
valves was performed by Government forces, beginning in August, 1914, and carried on
continuously until completion in May, 1915. The valves in question have a positive control
and can be operated so as to discharge any desired quantity of water of to about 2,000 cubic
feet per second, which is considered ample for the requirements for the irrigation of lands
below Shoshone Dam.
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FIFTEENTH ANNUAL REPORT OF U.S.R.S., 1915-1916, Pages 490 and 498

SHOSHONE DAM --T he Shoshone Dam is located on the Shoshone River a
short distance below the confluence of its north and south forks and near the upper end of
Shoshone Canyon. The dam is a monolithic rubble concrete structure of the arch type, the
radius of the center line of the top of the dam being 150 feet. The maximum height from the
rock foundation to the top of the parapet is 328 feet.
The main outlet of the reservoir formed by the dam is a concrete-lined tunnel 498 feet
in length, having a section 10 feet wide by 10 feet high at the sides with an arched roof of 16inch rise. The tunnel was driven through the granite cliff on the south side of the canyon. The
elevation of the floor of the tunnel at its upper end is 5,140 and the elevation at its lower end
is 5,137.
A second outlet tunnel, also on the south side of the canyon, has its inlet floor at
elevation 5,250 feet. It is 10 feet square in section, has a length of 300 feet and is
unlined.
On the north side of the reservoir, several hundred feet upstream from the dam, there
is a concrete spillway weir 300 feet long, discharging at elevation 5,360 feet into an open
channel and thence into an unlined tunnel excavated to a section 20 feet wide and 20 feet
high at the sides with a roof arch having a rise of 2 feet 8 inches. The spillway tunnel is 405
feet in length, has a slope of 10 feet in 100, and discharges through an open channel into the
river about 300 feet below the dam.
In connection with the construction of the dam, spillway and main outlet tunnel,
there was also required on the north side of the canyon an unlined road tunnel 166 feet in
length with a cross section 9 feet wide by 12 feet high.
Plans for the construction of Shoshone Dam, spillway and outlet, spillway and road
tunnels, were prepared in 1905 and considered in June of that year by a Board of Engineers
consisting of Messrs. A.P. Davis, G.Y. Wisner, A.J. Wiley, J.H. Qinton, D.C. Henny and H.
N. Savage. Proposals were opened September 5, 1905 and contract was executed September
23, 1905. Work on the outlet tunnel was begun November 21, and the construction of
temporary diverting works was begun December 12, 1905. In May, 1906, work on the outlet
tunnel was discontinued on account of high water in the river, and in June of that year the
temporary dam was partly destroyed.
In August, 1906, it became necessary to suspend the contract on account of the failure
of the contractor to prosecute the work satisfactorily. On September 10 a new contract was
executed by the bondsmen of the first contractor and reconstruction of the temporary dam
was begun in November of that year.
In April, 1907, the excavation of the outlet tunnel was resumed and it was
completed May 10.
The temporary works required for diverting the flow of the river during the
construction of Shoshone Dam consisted of a rock-filled crib dam, 300 feet long and 18 feet
high; a timber flume 1,340 feet long, 13 feet wide and 8 feet high, discharging into the outlet
tunnel, and another flume 400 feet long, 10 feet wide, and 8 feet high, heading at the lower
end of the outlet tunnel. The portions of the temporary dam and flume destroyed by flood in
June, 1906, were reconstructed in November of that year. The dam was repaired again in
April, 1907, and the upper flume connected with the
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outlet tunnel, the flume being finally completed on May 18, 1907. The lower flume was
constructed in the fall of 1907.
Excavation for the foundation of the Shoshone Dam was begun on December 2,
1907 and completed April 1, 1908.
The placing of concrete in the dam was begun on March 30, 1906 and completed on
January 16, 1910.
The excavation of the road tunnel was begun on May 12, 1906 and completed on
January 17, 1907.
The open-cut excavation for the spillway was begun in April, 1906 and completed in
April, 1909; and the driving of the spillway tunnel was begun on September 3, 1908 and
completed in April 1909.
Construction of the upper outlet tunnel for the reservoir was begun on December
20, 1909 by Government forces. At the end of May, 1910, the driving of the tunnel had
been completed except for the excavation of a part of the bench in the lower end.
HIGH-PRESSURE GATES -- In the gate chamber near the discharge end of the outlet
tunnel of the Shoshone Reservoir are installed three cast-iron gates each 7 1/2feet high by
4 1/2 feet wide and controlling a waterway 7 feet high by 3 feet 8 inches wide. Proposals for
supplying and installing the gates and operating mechanism were opened on December 20,
1906, and a contract was executed on February 14, 1907. The contractor was required to erect
the gate frames and install the gates and operating mechanism, but the excavating required
and the placing of the necessary concrete was done by the United States. The manufacture of
the gates was begun by the contractor soon after the execution of the contract, and the delivery
at the project of the gates, gate frames and operating mechanism was made in May and June,
1908 and the installation was completed in August, 1908.
Upon completion of the dam work for the next few years was confined to some
minor improvements in the road in the immediate vicinity of the dam so as to make it safe for
public travel. A wooden stairway was erected down the north canyon wall to the balcony
across the downstream face of the dam and the steel ladder which gives
access to the operating chamber, where is located the machinery for operating the highpressure gates. Some additional survey work was required to complete the necessary
drawings covering the flowage lands within the limits of the reservoir.
During the fiscal year 1911 work was limited to necessary operation and maintenance
work in controlling the reservoir. A portion of the reservoir site was fenced. In the spring of
1912 it was decided to raise the water surface in the reservoir by closing the 42-inch pipes
through the base of the dam by means of stop planks placed at the upper end and after
accomplishing this to plug the upper outlet tunnel, if found necessary, with a large mass of
concrete. Some difficulty was experienced in lowering the water to an elevation where the
stop planks could be placed over the 42-inch pipes and this plan was abandoned and steps
taken to place the concrete plug in the upper outlet tunnel. While this work was in progress
the sliding gates in the lower outlet tunnel were left wide open. Upon completion of the
concrete plug some difficulty was experienced in closing the high-pressure gates, but this was
finally accomplished although the water stood at a depth of 127 feet above the valve seat.
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INSTALLATION OF VALVES ON 42-INCH OUTLET PIPES -- In January 1913,
work was started on the installation of twin 30-inch valves at the lower end of the 42- inch
pipes through the base of the dam. These pipes had heretofore been discharging free. The low
flow of the river was handled through the high-pressure sliding gates. The work involved the
excavation of about 100 yards of loose rock so as to lower the water below the elevation of
the pipes, the placing of four gates, each weighing 5,700 pounds with necessary reducers,
and the placing of 32 yards of concrete in the gatehouse around the twin valves. The lowering
of the reservoir in the fall of 1912 left a large area of land where the vegetation had been
destroyed. This area became very dry, and the heavy winds coming down through the
mountain passes picked up the fine sand which drifted to the farms immediately adjoining
the reservoir and filled the air with a great cloud of dust which was noticeable at distances of
many miles. The damage caused to the farms in the vicinity of the reservoir by this drifting
sand made it necessary to purchase the fee title of three of the farms and the payment of
$14,760.97 damage claims in eight additional cases. The total expenditure amounted to
$38,654.97. In addition to this trouble, there was also some damage in the vicinity of Kane,
Wyoming, which is located at the confluence of the Shoshone River with the Big Horn River.
At the time that surplus water in the reservoir was being drawn off severe cold weather
prevailed, causing a considerable quantity of ice to form and block the channel so that water
and ice overflowed the adjacent farms. In many instances the landowners were obliged to
vacate their houses because of the flooded condition of the farm. An adjustment of the claims
resulting from this overflow covered a total of 26 cases and a payment of $8,452.95.
Upon completion of the installation of the 30-inch valves they were left open so
as to pass a sufficient quantity of water for the irrigable lands under the Shoshone
Project, as well as private rights below, until the flood waters began to discharge over
the spillway of the reservoir. As soon as water began to overflow the spillway an attempt was
made to close the twin valves on the 42-inch pipes, which was successfully accomplished
with the right pair, but the left pair the valves were not entirely closed and the vibration
resulting from the water discharging through a small opening under a head of 220 feet
eventually brought about the failure of the connecting bolts, and the lower valve on the left
pipe was torn loose sometime in the spring of 1914. A few months later the second valve on
this same pipe was also torn from its fastening. No attempt has been made to close this pipe,
as it is necessary throughout the entire year to discharge some water from the reservoir and
this one pipe satisfactorily meets all requirements, except during the height of the irrigation
season.
INSTALLATION OF BLANCED VALVES -- During 1913 and 1914 the principal
control of the stored waters in Shoshone Reservoir was limited to the water held above the
elevation of the spillway by means of temporary wooden frames and stop planks.
Consideration was given to the installation of the additional controlling works which it was
not considered advisable to install during the construction of the dam. A report was
submitted under the date of April 26, 1914, by a Board of Engineers consisting of Messrs.
O.H. Ensign, D.C. Henny, A.J. Wiley and H.N. Savage, fully discussing the controlling
conditions and recommending the installation of two positive-control Ensign balanced valves
in the lower outlet tunnel, with a removable steel bulkhead closing the
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lower end of this tunnel and provision made for the water to discharge through short openings
through the side of the canyon wall. The plans were approved and preliminary work started
the following August. The first work consisted in enlarging the river channel on the lower
side of the dam so as to lower the water in the lower outlet tunnel, which at the beginning of
the work was 5 1/2 feet deep. The operating chamber, which gave access to the controlling
works for the high-pressure sliding gates, was enlarged so as to permit the installation of the
valves and some very careful work was performed in replacing the concrete lining so as to
successfully eliminate the possibility of excessive hydrostatic pressure against the back of the
concrete lining, which might possible result in its destruction. This was accomplished by
placing two separate linings, the first of which was somewhat porous in character connecting
with tile drains through which water could be discharged into the tunnel below the bulkhead.
Before placing the second lining the first concrete was coated with a layer of concrete mortar
applied with a cement gun and followed with a waterproof material applied at a temperature
of 300°F. The second 9-inch layer was then placed, this being a rich mixture, carefully tied to
the first lining by means of reinforcing steel. This work was carried on throughout the winter
months of 1914 and 1915, and was completed in May of the latter year. A preliminary test of
the new controlling works developed a weakness in the removable steel bulkhead which was
repaired in August and the controlling works successfully tested in November, 1915. Further
tests were carried on in the spring of 1916, which successfully showed that the stored waters
of the Shoshone Reservoir are now under complete and full control, and a sufficient quantity
of water can at all times be discharged from the reservoir to supply all the lands which are
irrigable under the Corbett Division and also the lands which will be irrigated from the
Willwood Division, as well as prior rights which are located below the Shoshone Project.
SHOSHONE DAM CONTROLLING WORKS -- The preliminary tests of the 58inch balanced valves at Shoshone Dam developed a weakness in the removable steel
bulkhead, which is located 90 feet below the high-pressure sliding steel gates. Necessary
repairs were completed in August and September, and the gates partially tested in November.
Further tests were carried on in the spring of 1916, and the valves were found to work in a
very satisfactory manner. The completion of this work now gives control of Shoshone
Reservoir under all conditions, and it will be possible to release about 2,000 cubic feet of
water per second for the irrigation of lands within the limits of the Shoshone Project, as well
as prior rights on the Shoshone River, which are located in the vicinity of Byron, Cowley and
Lovell, Wyoming.
SIXTEENTH ANNUAL REPORT OF U.S.R.S., 1916-1917, Page 339
SHOSHONE DAM --The only work carried on at Shoshone Dam during the fiscal
year was the installation of a protected steel ladder, which will give access to the controlling
works at all seasons of the year. Heretofore the ladder leading from the balcony on the lower
face of the dam down to the operating chamber has been incased in ice from early in
November until the latter part of May and it has usually been necessary to operate the
controlling works by the last of April. The protected ladder consists of a riveted steel pipe 32
inches in diameter fastened to the face of the dam
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and made water tight. Although the lower portions will be incased in ice during the winter
months, it will still be possible to go through the pipe to the operating chamber.
Plans have been prepared for the construction of suitable log buildings at Shoshone
Dam and at the end of the fiscal year contract had been awarded for cutting and hauling
suitable house logs from the Shoshone National Forest Reserve to the location of the
buildings. The deep snow in that portion of the mountains where good house logs could be
secured made it impossible to accomplish anything until after the first of July.

SEVENTEENTH REPORT OF U.S.R.S., 1917-1918, Page 367

SHOSHONE DAM -- Two Swiss Chalets have been constructed at Shoshone
Dam, to replace the old blacksmith shop and the engine house. These buildings
harmonize with the rugged, mountainous scenery, and have made a decided improvement
in the general appearance of the locality.

TWENTIETH ANNUAL REPORT OF U.S.R.S., 1920-1921, Page 382

POWER PLANT-- To provide electrical power for carrying on drainage work on the
Garland and Frannie Divisions and the construction of the Willwood and Heart Mountain
Divisions work was begun in November on the erection of a hydroelectric power plant at
Shoshone Dam. The present installation will consist of two 1,000 kilovolt - ampere units with
provision for the installation of an additional 3,000 kilovolt-ampere unit at a future date. The
power house is to be located in the Shoshone Canyon 540 feet downstream from the
Shoshone Dam. The penstock, 741 feet long, connects with the two 42-inch pipes through the
base of the dam. Two 48-inch mechanically operated balanced valves are located at this point
of connection with the penstock. The penstock is made up of three sections. The first section
consists of two lines of cast-steel and riveted-steel pipe, each 60 inches in diameter and about
139 feet long, connecting with an 8-foot 6-inch horseshow tunnel. The last 62 feet of the
above pipes are located in the tunnel section. The second section of the penstock consists of
444 feet of concrete- lined tunnel, provided with a vitrified pipe drainage system of four lines
of pipe located between the concrete and the rock, one at each corner of the tunnel section.
The third section of the penstock consists of 158 feet of cast-steel and riveted-steel pipe
connecting with the lower end of the tunnel. This pipe has a diameter of 96 inches from the
point of connection with the lined tunnel to the intake for the third unit in the power house.
From the third intake to the east wall of the power house the pipe reduces to a diameter of 48
inches, a reduction taking place below each intake for the other two units. The lower end of
the penstock at the east wall of the power house will connect to a 48-inch riveted-steel bypass pipe, 56 feet long. At the end of the by-pass pipe will be located a 36-inch balanced
needle valve. This needle valve will discharge into a tunnel 86 feet long, the lower end of
which, in order to prevent spray, will be below low-water surface in the river 765 feet below
the dam.
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Department of the Interior
Bureau of Land Management
Eagle Pass Pit Road

Wiley's Dream
Irrigation and a Bighorn Basin Empire
In 1894, Nebraska engineer Solon L. Wiley began a massive project that called
for 270 miles of irrigation system for some 245,000 acres in the Bighorn Basin. The
remnant of Wiley's Ditch in front of you continues into the Oregon Basin and is a
reminder of the most ambitious private irrigation project ever attempted in the region. In
1907, a national financial crash and engineering problems doomed the partially
completed project.
Dreaming of forming an empire in the arid Bighorn Basin of Wyoming using the
water from both the Greybull River the South Fork of the Shoshone River, Wiley began
his project after the passage of the Carey Land Act of 1894. At the height of
construction nearly 250 men from around the region worked for the Big Horn Basin
Development Company on the complicated system of ditches, tunnels and off-stream
reservoirs. Work camps along the ditch had telephone and telegraph service and electric
power. Crews used state-of-the-art electric drills and a 45-ton steam shovel to work on
the ditch.
Wiley developed two coal mine complexes in the area and logged timber on
Carter Mountain to support the development of the region. Meanwhile, his surveyors
began laying out a railroad line across the Basin to Yellowstone National Park that
would be used to service company developed towns. Of the four towns planned by
Wiley, only Germania, today known as Emblem, still exist.
(Emblem was founded in the 1896 when Solon L. Wiley's Big Horn Basin
Development Company brought irrigation to the Emblem Bench. The area now known as
Emblem was once called Germania Bench after a settlement of German Lutherans arrived
to farm the land. The name became a source of prejudice and fear during the First World
War and the surrounding communities demanded that it be changed. Specifically, the
community was told that the new name should be an "emblem of liberty." Accordingly,
the name was changed to Emblem and the area was often referred
to as "Liberty Bench.")
Wiley’s plans for the future called for a massive hydro-electric plant and a sugar
beet factory. He also planned to use the entire Oregon Basin depression as a reservoir for
the irrigation system and to power the hydro-electric generators.
In 1907, Wiley's backing collapsed and the Big Horn Basin Development
Company went under. Never again has such a grand irrigation project been tried by a
private company. Only one section of the ditch, now called the Bench Canal, is in use
today. It is located 25 miles east of here near Emblem Bench.
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The Carey Land Act of 1894
The Carey Land Act of 1894 (also known as the Desert Land Act) allowed
private companies in the U.S. to erect irrigation systems in the western semi-arid states, and
profit from the sales of water. It was a new approach for the disposal of public desert land, as
the federal government decided this task was too large for individual settlers. Through
advertising, these companies attracted farmers to the many states which successfully utilized
the act, notably Idaho and Wyoming.
Senator Joseph Maull Carey of Wyoming introduced the bill in 1892 but it was not
passed by Congress until 1894 when it was attached as a compromise measure to the 1894
Civil Appropriations Bill. The Act established the General Land Office, which was controlled
by the federal government. This land office assigned as many as one million acres (4,000 km^2)
of land for each western state. Each state then had to regulate the new land, selecting
private contractors, selecting settlers, and the maximum price they could charge for water.
Potential settlers who met specific requirements were granted 160 acres (0.65 km2) each.
Projects were financed by the development companies, who eventually handed over control
to an operating company.
In most states, settlers had to pay an entry fee, plus a small amount for the land, and
meet several guidelines. In Iowa, for example, settlers had to cultivate and irrigate at least
one sixteenth of their parcel within one year from the date which water became available.
After another year, one eighth had to be cultivated, and by the third year - had the settler
lived in the land, and paid all necessary fees-they would receive the deed to that parcel.
In general, the act was not as successful as intended, because few western
states had the financial resources to make it effective. However, both Idaho and Wyoming
achieved some successes. In 1908 Idaho received an additional two million acres (8,000
km2) and Wyoming received an additional one million acres (4,000 km2 ) of land to
develop under the Carey Act. Today, approximately 60% of the Carey Act lands irrigated in
the United States are in Idaho. Examples of successful Carey Act projects include Boise,
Minidoka and Twin Falls. Wyoming was home to some of the first projects under the Carey
Act, including the Cody Canal financed by a group of investors led by William Frederick
"Buffalo Bill" Cody and supported by then state engineer Elwood Mead. Many of
Wyoming's irrigation projects also began following World War II. Wyoming senator Francis
Emroy Warren was also responsible for bringing the Carey Act to effect.
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The National Irrigation Congress
The National Irrigation Congress was held periodically in the Western United
States beginning in 1891 and ending in 1916, by which time the organization had changed
its name to International Irrigation Congress. It was a "powerful pressure group."

Nineteenth Century

1891- The first congress was organized in Salt Lake City, Utah, by William
Ellsworth Smythe, the editor of the publication Irrigation Age, Elwood Mead, a Wyoming
irrigation engineer, and Senator Francis Emroy Warren of Idaho. As a result, irrigation
became a substantial national issue. The congress passed a resolution urging that public lands
controlled by the federal government be turned over to the states and territories "needful of
irrigation." Between 450 and 600 delegates attended.
1893 - The panic of 1893 undermined financial backing for the congress;
nevertheless, the second conference opened in August 1893 in the Grand Opera House in Los
Angeles, California, with an address by John Powell Irish of San Francisco and the presence
of a number of foreign representatives who had responded to an appeal
by the State Department to attend the meeting. They came from France, Russia, Mexico,
Ecuador and New South Wales. The body also appointed commissioners in every state
and territory to survey arid lands and submit the results to the U.S. Congress.
Dr. C.W. Allingham of Los Angeles introduced his "heliomotor," a sun-powered
engine that he said could be used to pump irrigation water. The Los Angeles Times
reported:
He said it might be stated that the idea was a cranky one, but it must be
remembered that it was the cranks that made things move.
1894 -The congress in Omaha, Nebraska, was highlighted by adoption of a plan to
settle 250 families in a planned community called New Plymouth in Idaho. "Farmers were .
.. restricted to living no more than two miles away from their crops, and the sale
of alcohol was banned . . . to keep the farmers sober and well-mannered at all times." John
Wesley Powell, director of the United States Geological Survey, "talked of the storm-water
storage plan. He thought that this was still an experiment. In Utah and California, where it
had been tried, it had been successful."
1895- A congress held in Albuquerque, New Mexico, in 1895 adopted a
resolution that stated in part:
We declare that it should be the policy of [the United States] Congress to frame laws
which will enable the people to obtain possession of the arid public lands upon terms which
bear a fair relation to the cost of reclamation, and that this cost should be regulated by public
authority.... We earnestly ask for the creation of a National Irrigation Commission ... to
be composed of men familiar with the condition of the arid
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region and including a representative of skilled engineers. We would have this
commission empowered to use the facilities of the Department of the Interior or
Agriculture and of War.
1896 - At the fifth congress in Phoenix, Arizona, A.G. Wolfenbarger of Nebraska
described the West as "a country destined to become at some future time the very
Garden of the Gods, the home of intelligence, learning, riches, philanthropy, everything
that can measure the power and greatness of a great nation…millions of people are waiting
to be led out into these great plains waiting to welcome them to a home that will make them
absolutely independent."
1897- The congress of 1897 in Lincoln, Nebraska, which attracted
representatives from thirteen states, was opened with an address by E. R. Moses,
chairman of the national executive committee, who said:
We irrigationists are satisfied that [the U.S.] Congress will have to adopt our plan of
preventing the overflow of large streams by the storage of waters near the [river] heads in
such a manner as to feed the stream at times of low water, and at other times to be used in
irrigation, navigation, and manufacturing industries ... and large tracts of arid land can be
reclaimed by these waters and opened for settlement.
Defeated Democratic candidate for the U.S. Presidency William Jennings Bryan
told the delegates he was opposed "to turning over large bodies of land to corporations
controlling water rights, unless safeguards were thrown around the transaction to protect
small holders of irrigable land."
1898 -The 1898 congress in Cheyenne, Wyoming, called for the federal
government to allocate "no less than $100,000 for hydrographic surveys for the
measurement of streams and the survey of reservoir sites" and urged the formation of a
forestry bureau. But a Colorado legislator reportedly likened the America West "to a
graveyard, littered with defunct irrigation corporations."
1899 - A battle developed at the 1899 Wichita, Kansas, meeting of another
Western body-the Trans-Mississippi Congress - over the stand by the National
Irrigation Congress favoring federal "storage reservoirs" and the "leasing of the public
grazing lands by the states without cession and those who advocated the public lands
to the States and Territories." After much debate, the Trans-Mississippi group endorsed
the policy of the Irrigation Congress.
1900- The 1900 meeting of the Irrigation Congress in Chicago, Illinois, featured a
paper read by Captain Hiram Martin Chittenden of the Army Corps of Engineers contending
that the best way to get the U.S. Congress to act on irrigation was to "divorce the storage
reservoir problem from that of irrigation in general, that the former is properly within the
field of the General Government, and is in a fair way to secure favorable action by Congress,
provided that it is well understood that no attempt will be made to involve the Government
in irrigation work."

Twentieth Century

1903- The eleventh congress was held in Ogden, Utah, in September 1903, with

Senator William Andrews Clark, Sr. of Montana as chairman. The agenda included
"Practical irrigation and forestry lessons; reports of experts; application of provisions of
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the Reclamation act; State progress under the National act; views on settlement of legal
complications, and the theme of colonization."
Commander Frederick St. George de Lautour Booth-Tucker of the Salvation Army
made the principal address, arguing on behalf of the a plan to "colonize the irrigated lands
of the West with poor people from the cities." He said some 3,000 acres of land had been
settled in such a way in Colorado, California and Ohio.
1905 - The 1905 meeting of the congress, held in Portland, Oregon, in conjunction
with the Lewis and Clark Centennial Exposition, attracted 1,200 delegates. A plan to hold
"sectional meetings" was deemed a failure because most of the delegates preferred to attend
the fair instead, a New York Times reporter said.
1906 - The congress took a stand against any "legislative concessions in favor of
Philippine sugar," a nation recently conquered by the United States, so that sugar-beet
production "may be fully developed in the arid regions of America." The delegates also
rescinded a resolution that the 11th conference had adopted in 1903 endorsing Zea maize
as the "national floral emblem."
1907 - The congress was opened in Sacramento, California in September, held
in conjunction with a colorful Interstate Exposition of Irrigated Land and Forest Products. The
"four great objects of the congress" were "To save the forests, store the floods, reclaim the
deserts, and make homes on the land." Agronomist Luther Burbank, the "Wizard of the Plant
Industry," told the delegates he had developed a "thornless cactus" that would "become the
great fodder of arid regions."
1908 - For the 12-day conference in Albuquerque, New Mexico, beginning
September 29, the federal government appropriated $50,000 to underwrite an exposition
exhibiting the products of agriculture. Territorial Governor George Curry moved his office
from the state capital at Santa Fe so he could be on hand to greet the 4,000 people who
eventually arrived. New Mexicans used the event to drum up support for statehood, which
was granted four years later, in 1912. A reporter reviewing the event said that:
The tonic like effect of the entire affair buoyed spirits of Albuquerque's many
boosters and reinforced in them the conviction that their city, in the century stretching
ahead, was marked for bright and wondrous things.
1909 - Gifford Pinchot, who had been appointed by President William
McKinley to head the government's Division of Forestry in 1898, and who had run the U.S.
Forest Service since it had taken over management of forest reserves from the General Land
Office in 1905, became convinced that U.S. Secretary of the Interior Richard Achilles
Ballinger intended to "stop the conservation movement". In August, speaking at the annual
meeting of the National Irrigation Congress in Spokane, Washington, he accused Ballinger
of siding with private trusts in his handling of water power issues.
In his opening speech at the congress, chairman George Eames Barstow urged the
government to find work for (overseas) immigrants "out West," to provide them with
transportation and to lend them money to establish homes.
1910 - The 1910 conference in Pueblo, Colorado, was highlighted by a dispute over
whether water policy should be in the hands of the federal government or, as sought by
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congress chairman Frank C. Goudy of Denver, "larger private and State holdings
in irrigation projects." The congress endorsed federal control of interstate water "by a
substantial majority."
1911 - At the Chicago, Illinois meeting, a move was afoot to change the name of the
organization to National Reclamation Congress and "make the reclaiming of the
swamp and lowlands of the South the primary object and the irrigation of the Southwest and
the West a secondary matter." The attempt was not carried out. At one session, Gifford
Pinchot, " President Theodore Roosevelt's right-hand man and former chief of the government
forestry service" was verbally attacked "and his widely heralded policy of conservation was
declared to be 'fantastic."' The congress split into two factions over the matter.
1912 - The session in Salt Lake City had on the agenda such items as "Irrigation of the
Great West," "Storing of the Floods" and "Heeding the Call of the Landless Man
for the Manless Land." The congress saw a change in name to International
Irrigation Congress and ended with a resolution favoring control of water resources by the
federal government, and not by the states. Henry "Harry" Solon Graves, United States forester,
who gave the principal address, favored the latter proposal.
1914 - The regular meeting of the Irrigation Congress was scheduled for
Calgary, Alberta, Canada, October 5 through 9. (In April a Trans-Missouri Irrigation Conference,
not affiliated with the ongoing organization, had been held in Denver, Colorado, at the call of
Secretary of the Interior Franklin Knight Lane, who had "issued a broad invitation to all persons
interested in irrigation," with the meetings "open to all.")
1915 - The congress was held at four locations in Northern California September
12 through 20: Stockton, Fresno, Sacramento and San Francisco.
1916 - The twenty-third and last irrigation congress, in El Paso, Texas, was
highlighted by the dedication of the new Elephant Butte Dam in Elephant Butte, New
Mexico, on October 15. One evening featured a debate on whether irrigation should be a
governmental or private enterprise, with Will Rufus King, chief counsel for the U.S.
Reclamation Service, arguing for the former and Judge Carroll R. Graves of Seattle,
Washington, saying that "private exploitation would give better results."
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1911 PROJECT HISTORY, VOLUME 1 of 2, Page 108
In March the engineering force relocated portions of the Between Forks Highway and
worked up the field notes. At the beginning of the month the weather became mild and the
force put stop planks in front of the forty-two inch pipes and raised the water enough to flush
out the mud in the Lower Outlet Tunnel. After the mud was sluiced out of the tunnel, all the
bolts on the gates were inspected and tightened and the gates closed. This work consumed
most of the time up to March 10th. The force then widened out the wooden bridges on the
"Shoshone Reservoir Highway," burned some trash on the reservoir and finished repairs on the boats.
1913 PROJECT HISTORY, VOLUME 1 of 2, Page 105

WORK AT THE SHOSHONE DAM DURING 1913

On January 21st camp was established at the Shoshone Dam for the purpose of
putting stop planks in the upper end of the 42-inch pipes, repairing the high pressure gates in
the lower outlet tunnel, and then placing the 30-inch valves and controlling works on the
lower end of the 42-inch pipes.
On January 23d an inspection of the lower outlet tunnel showed the mud to be
about six feet deep above the gates so that it was impossible to inspect the gates and as the
water in the river was too low to flush the mud out of the tunnel the repair work had to be
abandoned.
The placing of the stop gates was commenced immediately. These gates were
built up of 10-inch "I" beams with wood fillers. The gates were let down over the back of the
dam on cables and suspended in place in the grooves, both ropes were cut at the same time,
so as to allow both gates to drop as far as possible before the head increased. The gates only
closed one-half of the pipes under their own momentum. This necessitated the bolting of 12 x
12 timbers down to the concrete and over the grooves and forcing the stop gates the remaining
distance with 15 ton jacks. A force of five men completed this work on February 2d. On
February 1st the hoisting engine arrived at Cody and this was hauled to the dam and put in
position to lower the valves and concrete, etc. to the lower end of the 42-inch pipes.
It was decided that the best policy was to build a sandbag dam across the
canyon on the bar nearly opposite the end of the lower outlet tunnel, and then pump out the
pool next to the dam with centrifugal pumps.
When the sandbag dam was completed, it was found that the pile of rock in the river
bed just below the outlet tunnel was a big obstruction to the lowering of the water, so about
200 cubic yards of rock were removed and this lowered the water to within about one foot
of the bottom of the pipes, when the entire river was shut off.
Two two-inch centrifugal pumps connected to an 8-horsepower gas engine were
placed on a raft to do the pumping, but were found to be unequal to the task set. A five85

inch pump was then connected to the 8-horsepower engine and this immediately
unwatered the foundation under the ends of the 42-inch pipe.
On February 24th, the 1 inch cableway was in place, and on March 5th the
cableway was ready for use. On March 8th the reducers from 42-inch to 30-inch were
bolted in place and on March 13th the last of the steel work was in place.
Drawing Y-3341, S-4740 shows the arrangement and details of the gatehouse.
As soon as the steel was in place the form work for the gatehouse was commenced and on
March 18th concreting was commenced. This work was slow on account of cold weather,
which made it necessary to take every precaution to keep the concrete from freezing. The cold
weather made it difficult to keep the pipe lines open so that sufficient water could be supplied
to the hoisting engine and to the concrete mixing. The concrete was mixed on top of the dam
and placed with the cableway, using a 1/3 yard bucket. On March 31st the concreting p to the
operating floor was completed and the concreting
had to be suspended because the steel work for the operating floor had not arrived.
The stop gates in the upper end of the 42-inch pipes had to be removed and as there
was a head of about 50 feet on these gates, it was deemed advisable to equalize the pressure
before attempting to pull the gates. This was accomplished by closing the
30-inch valves and piping from the Goulds triplex pump to the hood of the back valve
and then forcing in water until the gate on the pump equaled the pressure on the
upstream side of the gates. The gates were then pulled without any trouble.
During the entire period considerable work had to be done at the screen at the side
inlet to the lower outlet tunnel to keep the draft cleared away so the head of water above the
dam could be kept down to a minimum. As soon as the stop gates were out, the screens
were put in place to keep the water-logged drift from going through and lodging in the
valves.
On April 1Oth, the excavation for an anchorage for the cableway above the inlet
to the upper outlet tunnel was commenced. The purpose of moving the cableway over
to a position over the inlet to the tunnel was in order to make a detail topographic survey of
the inlet to the tunnel, in order that a controlling tower could be designed for the control of
this tunnel. This topography was taken by intersections with two transits, and the points were
spotted from the cableway cage. This field work was completed on April
19th.
As the reservoir was beginning to fill it was necessary to have a place to protect the
motor boat and between April 17th and 22nd, a floating boat house 22 x 10 feet was built.
On April 22nd, the concrete plug in the upper tunnel, a part of which was shot out
in December, 1912, was replaced.
On April 26th, the cableway was moved back to its position over the 30-inch
valves and gatehouse was finished on May 23rd.
On June 3rd, work was begun on repairing the air plant to drill holes on the
spillway crest for the purpose of placing a temporary wooden crest two feet high on this
crest. The purpose of this temporary structure was to hold two feet extra storage to be used
in case of need after the lower outlets to the reservoir were closed. The plans for this
temporary crest are shown on drawing V-3373.03.
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On June 19th, the temporary crest was completed and on the morning of June
20th the water was two inches deep on the stop planks. There was an unusually large amount
of drift on the reservoir, and this was fed through the weir as fast as possible, but the water
rose so rapidly that it could not all be cleared out before the water got so high that it was
dangerous to work on the weir. On June 22nd, the water was running just under the foot plank
and there was only 1 1/2 feet of stop plank in place. A good deal of the drift was long heavy
logs and trees, and before the water subsided the drift carried away nearly all of the foot
plank and broke off six of the uprights.
The last ten days of June and up to the 15th of July, the steel ladder from the balcony
down to the new gatehouse was installed and the drift on the weir was removed as much as
possible.
On July 16th, camp was established on the South Fork for the purpose of
completing the reservoir fence. There was about two miles of this fence to be completed,
and this was built and completed on July 31st. Camp was then moved to Sheep Coulee
about six miles up the North Fork, where about four miles of fence remained to be built
and this was completed on August 21, 1913.
The crew was then moved back to the dam and the temporary weir was repaired, the
weir being completed on August 25th.
On August 27th an attempt was made to close the 30-inch valves, but just before the
rear valve seated the gear stand broke and the work had to be abandoned. As the water in the
gatehouse was still so high that the gear stands could not be reached, a 4- inch centrifugal
pump was installed and the water lowered below the gear stands. The broken stands were then
removed, but the new stands had not arrived and the work had to be left for a time. A house
was built over the hoisting engine and boiler and the machinery was overhauled and oiled
preparatory to leaving it for the season. This was completed and camp was broken up on
September 19th.
On October 7th, the new gear stands were put in place and an attempt was made to
close the south 42-inch pipe, but as there was a leakage back of the valves, the gate
chamber flooded and drove the workmen out. See special report on the work dated October
10, 1913.
On November 27th the wall under the barn slipped into the reservoir, caused by the
wave action undermining the wall. This wall was replaced and several places which were in
danger of undermining were riprapped, involving the placing of 1,000 yards of rock.
On December 16th, camp was re-established at the dam for the purpose of removing
the screen in the south 42-inch pipe, placing a wooden ball in the upper end of the pipe and
then repairing the 30-inch valves.
The raising of the screen necessitated the moving of the cableway to a point over
the screen and then hooking the screen with a grapple hook. At the close of the year this
attempt had been unsuccessful.
Throughout the year a watchman was stationed at the dam headquarters and
collected daily samples of water from the Shoshone River. The elevation of the water
surface in the reservoir has been taken daily and frequent inspections made of the
reservoir site for trespassing stock.
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POWER SYSTEM

Work was begun on the construction of the power plant at the Shoshone Dam on
November 10th, 1920 with Mr. R.V. Sass in charge as Superintendent of Construction.
It is planned to connect onto the two 42-inch pipes through the base of the dam with
60-inch steel pipes, turning the same to the left and entering the canyon wall in a tunnel.
The steel pipes will be carried about 50 feet into the tunnel and there will be bulkheaded
and the water carried through a concrete-lined pressure tunnel for about 500 feet to a point
about 50 feet from the outlet and where an 8-foot steel penstock will take out and carry the
water to the power plant.
The plant will be located on the north side of the river about 600 feet below the
dam. The present installation will be two 1,100 H.P. turbines connected to two 1, 000
K.V.A. generators. It is planned later to install a third unit of 3,200 H.P.
It is planned to construct lines at 33,000 volts down through the project to Denver
supplying the various towns and furnishing power for construction of the Willwood
Project.

PERMANENT CAMP

Three frame bunk houses were built to accommodate twenty men each, a mess house
of sufficient size to accommodate 80 men was constructed and a bunk house left from
previous construction work was remodeled. All buildings erected were well built permanent
structures as it was thought that construction work will be handled from this point for a
number of years to come.

PLANT AND PRELIMINARY WORKS

The equipment for the construction plant was obtained mostly by transfer from other
projects. This was obtained in a short time but owing to the necessity for making repairs
and obtaining new parts, a great amount of work was involved in putting it in shape for
operation. It was necessary to build a number of rock fills to provide foundation for the
various parts of the construction plant. At the end of the year the following work had been
accomplished.
a. Practically all equipment for construction plant received.
b. Rock fill completed to provide site for central steam plant and air compressor.
c. Two 40 H.P. horizontal boilers overhauled and set up, repairs received and
installed air compressors set up and air lines installed. House for steam and
compressor plant completed, oil and water lines installed.
d. Rock fill completed to permit widening of road at point of unloading materials
and equipment to be handled by cableway.
e. Stiff leg derrick erected for picking up materials and equipment from road and
placing same under cableway.
f. Cableway anchorage at head tower completed.
g. Stairway down into canyon at power house site completed.
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h. 700 feet of stone wall along road completed. This wall was required to prevent rock
rolling down into canyon where men are working.
i. Power drill steel sharpener received and set up.
j. Cableway across canyon at dam moved to location over screens and entrance to
42-inch pipes through dam.
k. 10,000 gallon tank for storing fuel oil shipped to Cody and set up.
It is planned to burn fuel oil in the construction plant instead of coal; a 3,000gallon storage tank has been ordered for use at the dam and 400-gallon wagon tanks for
transporting the oil.

CLOSING 42-INCH PIPES

After moving the upper cableway to a location over the trash racks at the inlet to the
42-inch pipes through the dam, an attempt was made to pull the screen from in front of the
south pipe. The screen was hooked in a short time and numerous attempts were made to
move the screen without results. A nine-part line was then attached to the cable way carriage
and several days were spent in trying to remove the screen but no movement could be
detected. In the final pull the two-inch U-bolt in the cableway anchorage was broken.
After making the attempts to pull the screen as above described, we decided to
build a barge 16x20x6 feet to stand a 50-ton pull by means of jacks and the barge is now
being constructed.
Both balanced valves were opened and allowed to discharge until the reservoir was
at elevation 5,330 which was a low as it was desired to lower the water at present. It was not
considered advisable to lower the water at present on account of the danger from silt
deposits on the Irma Flat. It may be necessary to further reduce the storage in case it is not
possible to remove the screen and plug the pipes.
In case the screens can be moved from in front of the pipes, it is planned to lower
wooden balls filled with concrete to the inlet of the 42-inch pipes. These balls are 66- inches
in diameter and are designed to fit into the pipes and stop off any flow through the same. At
present the south pipe is discharging free, both 30-inch valves originally at the outlet end
having been turned off by the water several years ago. On the north pipe one valve still
remains, but is partially open. It is hoped that the screens can be removed and the pipes
closed by means of the wooden balls so that it will not be necessary to empty the reservoir.

GENERAL

Work will be started on the excavation from the powerhouse as soon as the
stairway is completed down into the canyon and as soon as the steam plant can be
started for operating the compressor. We have two jackhammers for use in drilling.
The location of the powerhouse has not been determined definitely and cannot
be until more information is available as to the rock formation. Designs for the
installation are being prepared by the Denver Office.
Mr. H.F. McPhail, Assistant Engineer, transferred from the North Platte Project,
has been assigned to the power plant work and is now engaged in surveys in
connection with the same.
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CLOSING 42-INCH BLOW-OFF PIPES

One of the most important jobs preliminary to construction work was the closing
of the two 42-inch blow-off pipes so that it might be possible to make the penstock
connections to them for carrying the water into the power tunnel. The south pipe, at the
time of beginning the work was discharging free with no method of control both valves
at the outlet end having been torn off by the water several years previous. The north pipe
was closed at its lower end by one 30-inch gate valve, the other valve having also been
torn off.
It was proposed to close the inlet of each of these pipes with a wooden ball filled
with concrete but in order that the balls might gain entrance to the bell-shaped inlets of
the pipes it was necessary first to remove the structural steel trash racks set in vertical
guides in the inlet structure. The removal of these trash racks proved to be one of the
difficult parts of the work. It is understood that at the time of the installation of the trash
racks it had been necessary to force them into place because of the tight fit in the guides
made to hold them. This fact coupled with the pressure caused by the rush of water
through the racks made their pulling a difficult matter. The racks were located
approximately 220 feet below the water surface, at the start of the work, and about 40
feet out from the face of the parapet of the dam.
A cableway was suspended across the canyon so that it hung a little upstream
from these racks. From this cableway hooks were lowered, and the suction of the water
discharging through the open pipe pulled them into the rack. To get them into the rack in
front of the closed pipe, the cable was pulled in toward the dam by hand when the hooks
had reached the proper depth. At first, hooks were made of 1 1/4-inch iron but this proved
too weak, the hooks either bending or shearing off. Larger and still larger hooks were made
until the last were composed of 3-inch steel shafting. Even with this hook it was
sometime before any success was attained. It was estimated at one time that at least a 35ton pull had been put on the hook by a nine-line tackle fastened to the cableway.
After pulling on the rack in front of the south pipe for a considerable length of
time with no results a barge was constructed, capable of withstanding a pull of 50-tons
with jacks. A pipe was placed up through the center and the cable brought through the
pipe. The barge was built with the idea of pulling on the racks with jacks and also with a
second line pulling from the cableway.
During the time the barge was being constructed, the hook was lowered in front
of the north pipe and effort made to remove the rack from in front of this pipe. After
many attempts the north rack was finally started and raised approximately ten feet.
Having raised this rack, further attempts were made to raise the one in front of
the south pipe, using both the cableway and the barge, but hooks and cable were
repeatedly broken without raising the rack. On January 30th, 1921, however, after a
hook had been broken as a result of pulling with the jacks on the barge, the hook was
lowered from the cableway using the nine-part line and the rack raised to a height
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sufficient to allow the wooden ball to enter the inlet. In previous efforts, it appears that we
had not been able to hook the rack at the correct place to permit raising. The head on the
pipe at this time was 198 feet.
On February 3rd, a wooden ball covered with canvas was lowered on the
cableway to a point in front of the south pipe. Here the suction grasped it and it was drawn
into the mouth of the pipe with great force. Men standing on top of the dam felt three heavy,
distinct jars as the ball went into the pipe. The flow of water through the pipe was stopped
immediately and so tightly that no flow whatever could be observed in the still water just over
the lower end of the pipe.
A second ball was lowered in front of the north pipe but the leakage through the gate
valve evidently was not sufficient to pull the ball into the pipe. A charge of dynamite was
then placed against the gate valve at the outlet end of the pipe and the valve blown off. The
pipe then discharged practically the same amount of water that had been discharging through
the south pipe previous to its closure. The ball was then lowered and the suction created by
the discharge pulled the wooden ball in, but the flow through the pipe was not stopped. It was
evident that the rack or some other obstruction was holding the ball away. A pull was made
with the cable to try and affect a closure but instead of cutting off the flow it was increased to
the original amount. Another pull was made on the ball with the result that the line from the
cableway came up, leaving the ball in front of the pipes in the bottom of the reservoir. One of
the cables fastened to the ball was torn in two, the other looped as fastened to the ball.
Investigations with hooks from the cableway indicated that the rack was again down in front
of the opening. It appears that the ball must have come in contact with the rack and caused it
to slide down in place. It is believed that the ball resting against the rack probably reduced the
flow as observed and the first pull on the ball slid it up on the screen, increasing the flow.
The cable was probably cut when the ball hit the rack or in sliding up on the rack. The rods to
which the cable was fastened projected a short distance from the ball and it seems very
probably that these rods came in contact with the rack and were broken off and allowed the
other cable fastened to the ball to become loose with the second pull.
In hopes that the ball might have rolled away from the pipe and that there would
still be an opening large enough for another ball to enter, a few wooden boxes were lowered
to the pipe in an effort to ascertain the size of the opening by watching to see if the boxes
came out of the lower end of the pipe. Nothing definite was learned from this, however, and
a hook was lowered to determine the location of the trash rack. The indications were that the
rack had fallen back to within about a foot of the bottom and that the ball was in front and
pressing against it.
A net was then made with cables and iron rod spreaders and lowered in an attempt to
regain the lost ball. After a couple of days trying it became caught but when a strain was put
on it its supporting cables pulled loose. The net was regained with a hook, pulled loose and
brought to the surface. It plainly showed from the shape it had assumed and from particles of
wood and cloth clinging to it that it had been in contact with the ball.
The net was repaired, strengthened and again lowered. After several days fishing, it
became caught and could not be moved. Several charges of dynamite were
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then exploded near the trash rack and finally on March 16th the net loosened. When
pulled to the surface the lost ball was found entangled in it.
Hooks were again used, now in an effort to reraise the trash rack, and on March
23rd, a trash rack was pulled completely to the surface and landed on the cliff.
A ball of different design, Project drawing 13-V-3277.03, was constructed. The ball
had no projecting rods but instead a "U" bolt was used, the top of which was practically flush
with the ball. This ball after being filled with concrete and covered with canvas was lowered
in front of the north pipe. It would, however, not go into place, and was raised to the surface.
Hooks were lowered to try to determine what obstruction was holding the ball. Something
was hooked but we were able to pull it only a short distance until the hooks would break or
slip off. On April 2nd, 1921, after having caught the obstruction and raised it a short distance
the flow through the pipe was noticed to have increased. It was assumed that the obstruction
had been removed and a box filled with rock, as large as could pass through the pipe, was
lowered. It passed through the pipe and it was therefore assumed that everything was clear.
On April 3rd, 1921, the ball was lowered again; the current pulled it into the pipe inlet and
effected the closure.
When we were finally able to get into the blow-off pipes from below so that they
could be examined from the inside, it was found that there was a small leak, about a second
foot, around each ball. Calking from the inside was tried and fair success attained with the
north ball, but the pressure was such on the south ball that it could not be calked. The
remaining leakage is so small that it is not believed that it will cause us any trouble in
completing the work at this point.

COFFERDAM

From the start one of the hardest problems to contend with has been the construction
of a cofferdam between the west portal of the tunnel and the dam. The water averaged about
twenty-four feet deep at this place and the discharge of the balanced valves kept the water
rough and in rapid motion over practically all the area in question.
As much as was practical of the power tunnel was driven from the west end so
that the muck obtained from the excavation could be used as material for the cofferdam. The
material taken out in trimming and cleaning the entire length of the tunnel was also dumped
here. In addition to this material was also hauled for some time from the by - pass
excavation until the cofferdam fill had reached from the west portal of the tunnel to the south
abutment of the dam.
As an additional help in fighting the water an attempt was made to lower the
water elevation at the cofferdam by lowering the river channel below at the head of a
rapids in which the water dropped about 10 feet. This work was found to be very slow
as only a few hours could be utilized at a time, due to the fact that water had to be turned out
for the Cody Power Company as they could not be without water more than a short time in
the middle of the day about once a week. Large quantities of rock had to be removed to
effect any appreciable lowering of the water surface. This method was abandoned after
having given it a thorough trial.
Before the cofferdam fill was very far advanced it was decided to put wooden
bulkheads around the three open sides of the valve house in hopes that a good deal of
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the work to be done there might be accomplished before the main cofferdam was completed,
the sides of the gatehouse having been torn away from the concrete bracket at the time the
valves were torn off. The bulkheads were placed and an eight-inch centrifugal pump and
steam engine installed on the valve house. When an attempt was made to pump out the valve
house however, it was found that the bulkheads would not fit up close enough to the concrete
bracket which had supported the gatehouse and the leakage was more than could be handled.
Later a second wooden bulkhead was placed inside of the one first set, and the space between
the two filled with fine dirt. This proved to be effective and it was then possible to pump out
to the invert of the 42-inch blow off pipes. After pumping out it was found that there was a
leakage of a little more than one second foot through the south pipe and a little less than one
second foot in the north pipe.
When the main fill for the cofferdam was completed a pumping plant was installed at the
south end next to the dam. This plant consists of one 10-inch and one 6-inch steam engine
driven centrifugal pump, together with three boilers fired with oil, for supplying the engines
with steam.
With this installation an attempt to pump out behind the cofferdam was first made
on October 15th. The pumps failed to make any impression whatever on the water level and
an effort was then made to tighten up the fill by placing hay and manure on the outside. No
satisfactory results were obtained from this work, as we were apparently not able to get the
material into the proper place. Further difficulty was experienced due to the action of the
discharge from the 58-inch balanced valve on the south side of the canyon. This discharge
created so much agitation in the water that the material could not be kept in place.
After the failure of the above methods it was decided to attempt to tighten the
cofferdam by the use of grout. A small pile driver was set on the cofferdam and used to drive
four-inch pipe to a depth of about twenty feet. Grout, under air pressure, was then forced into
the pipes and out through holes near the bottom. Grouting was carried on in practically all
holes to refusal. Grouting work was continued for about a month, at which time it was
believed that sufficient grout had been placed to warrant making a test as to results. However,
on December 2nd when pumping was again tried, we were able to only lower the water about
an inch behind the cofferdam.
It was thought from the results so far obtained that most of the leakage was up
close to the cliff near the tunnel portal and that we were unable to fill up the opening with
grout on account of the action of the water. We then decided to try covering the outside of
the cofferdam with a heavy blanket of clay in an effort to fill up the openings. A considerable
amount was hauled and sent down in sacks on the cableway. This method proved rather
slow and a wooden chute was constructed leading from the road down the face of the cliff to
a point about 50 feet directly over the cofferdam. The material was then shoveled directly
into this chute from trucks.
When enough of this material had been gathered on the cofferdam to make what
was judged to be a blanket of sufficient thickness to stop the leakage, the balanced valves
were closed, thus giving a quiet pool below the cofferdam, and this material was placed on
the face of the cofferdam. After this was placed it was possible to pump out to the depth of
the sump pits behind the cofferdam. However, after the balanced valve was

93

opened, leakage began to increase and within a few days the leakage was again
beyond the control of the pumps.
It is evident that in some way we must get rid of this water action caused by the
discharge of the balanced valve before any success can be attained by the above method.
We believe that with quiet water this method will be entirely successful. Plans are under
way for discharging the flow through the spillway tunnel, thus permitting the closure of the
balanced valve.
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EMERGENCY VALVES AND VALVE HOUSE

COFFERDAM: The cofferdam around the valve house at the foot of the dam was

the chief cause for worry at the start of the year 1922. It was conceded that all methods tried
for making the cofferdam watertight had proven unsuccessful, due largely to the violent water
action set up by the discharge from the 58-inch balanced valves.
It was decided that if the discharge of these valves could be done away with that
a dirt blanket on the face of the cofferdam would undoubtedly solve the problem.
The water surface in the reservoir at this time had dropped to about elevation
5,351 and it was estimated that by making a cut through the crest of the spillway about
10 feet wide and 15 feet deep the required amount of water for the river could be discharged.
This would allow the closing of the balanced valves and the water would be discharged
through the spillway tunnel and into the river far below the cofferdam.
This scheme was adopted and the work of making the cut began January 5th,
1922 and rushed by night and day shifts. The final round that completed the cut was shot
on January 9th, water started through the spillway tunnel and the balanced valve closed. As
a result the water surface lowered about a foot on the lower side of the cofferdam and the
wave action was entirely eliminated.
The placing of a dirt blanket on the downstream side of the cofferdam was at once
started and within four days the cofferdam was so tightened that it was possible to
pump out behind it sufficiently for all work contemplated.
It was interesting to note that the grouting operations carried out on the cofferdam
had so tightened it, at all but a few openings near the cliff, that over most of the inside
surface there was hardly enough leakage to show moisture. After the few large openings
had been stopped up practically all the pumping required was to take care of the leakage
past the wooden balls in the two 42-inch pipes.
REMOVING 42-INCH PIPE FROM THE DAM: On January 13th the first
round was shot in removing the concrete from around the two lower lengths of the 42- inch
blow-off pipes. These pipes were removed and the flanged connections on the second sections
of 42-inch pipe were found to be in excellent condition. The flanges on the new taper semisteel pipes were drilled to fit the bolt circle on the pipes in the dam and were then installed
and concreted in place, the work being finished by February 6th, 1922, A key way was cut in
the old concrete and a large number of dowel pins set in order to effect a good bond between
the new concrete and the dam. Also a grout pipe was placed leading to the top of the opening
and after the concrete had set up grout was forced in under pressure.
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VALVES: Both 48-inch emergency valves were then lowered to the foot of the dam

and installed without difficulty. On February 14th and 15th the valves were closed and
pressure allowed to buildup from the leakage around the wooden balls. These valves were
manufactured by the Wellman-Seaver-Morgan Company of Cleveland, Ohio. They are
mechanically operated balanced valve and are provided with an electrically operated Dean
Control which will permit their being operated from the Power House. The cable controlling
their operation passes through a conduit placed in the lining of the Power Tunnel.
The north emergency valve, which had been closed on the 14th, within 24-hours
showed a small, hairline crack in its body on the left side, near the upstream flange, with a
small stream about the size of a pin spurting out. This crack later enlarged so that it was about
12 inches long and has a number of pin streams spurting out.
Mr. F.R. Sarrah, erecting engineer for the Wellman-Seaver-Morgan Company
arrived on the job for completing the installation of the turbines and General Electric
generators on March 24th and at that same time he examined the valve. His opinion was that
the crack was due to shrinkage of the casting. After examining the shell from the inside,
where the crack showed in the same manner as on the outside, a 3/8-inch hole was drilled
through the shell at each end of the crack and a dowel pin driven in. A boiler plate patch was
attached to the inside face of the valve over the entire crack and well caulked.
At the time of repairing the valve in this manner measurements were made of the
thickness of the shell and it was fond to vary from 1-3/32 inches to 1-5/16 inches, while the
specifications called for 1 3/8 inches minimum. It was also found that there was an opening
ranging from .075 to .090 inches at the connection between the upper flange of the valve and
the lower flange were not properly faced at the time of placing the valve, but it is not
probable that this had anything to do with the crack in the shell.
After repairing the valve as above mentioned, three 1 1/2-inch holes were drilled in
the semi-steel taper pipe upstream from the north valve. Pipe controlled with valves was
inserted and the pipe carried up through the wall of the house and discharged into the river.
The piston in the valve was closed and the valve on the equalizing pipe left open. The
pressure above the valve was approximately 95 pounds. After opening the 3-1 1/2 inch valves
the pressure above the valve was reduced to 62 pounds. These pipes were installed to lower
the pressure above the valve, thereby tending to hold the crack closed.
The matter of the defect in the valve was taken up with the Wellman-SeaverMorgan Company and they are furnishing a new valve body. Repairs will be made to the
present valve by placing a concrete collar around the valve and tying it to the dam by
anchor rods. The new valve body will be kept on hand for use in case of failure of the
north valve now in use.
With the south valve closed, the wooden ball at the upper end of the south 42- inch
pipe through the dam was removed on March 26th, 1922. No trouble whatever was experienced
in removing the ball. The ball at the head of the north 42-inch pipe will not be removed until all
repair work on the north valve has been completed.
VALVE HOUSE: With the completion of the installation of the two 48-inch
valve work was begun on the extension bracket on the north side of the bracket for the
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old valve house. This was necessary to get the required support for the north wall. The walls
were then run up and provision made for supporting a rock fill on the roof instead of using
the slab roof as originally designed. This was necessary as protection against falling ice,
which our experience during the winter showed as likely to cause considerable damage if
not protected against. The building was completed May 19th, 1922.
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SHOSHONE DAM: Some trouble was experienced with the operation of the
west 58-inch balanced valve in that it will not open more than 8/10 and will not hold its
position for smaller openings. Repair will be made in the spring of 1924. No other trouble
of any nature around the dam was experienced.
REPAIRS TO 48-INCH EMERGENCY VALVE: The north emergency
valve furnished by the Wellman-Seaver-Morgan Company, which was closed against
reservoir pressure for the first time on February 1st, 1922, showed a small hairline crack
in its body on the left side near the upstream flange with a small stream about the size of a
pin spurting out. This crack later enlarged until it was 12 inches long and had a number of
pin streams spurting out.
Mr. F.R. Sarrah, erecting engineer for the Wellman-Seaver-Morgan Company
arrived on the job for completing the installation on March 24th, 1922, and at that time he
examined the valve. His opinion was that the crack was due to shrinkage of the casting.
After examining the shell from the inside, where the crack showed in the same manner as
on the outside, a 3/8-inch hole was drilled through the shell at each end of the crack and a
dowel pin driven in. A boiler plate patch was attached to the inside face of the valve over
the entire crack and well caulked.
At the time of repairing the valve in this manner measurements showed that the
thickness of the shell varied from 1-3/32-inches to 1-5/16-inches, while the specifications
called for 1 3/8-inches minimum. It was also found that there was an opening ranging from
.75 to .090 inches at the connection between the upper flange of the valve and the lower
flange of the semi-steel taper pipe. This would indicate that the flanges were not properly
faced at the time of placing the valve, but it is not probable that this had anything to do with
the crack in the shell.
After repairing the valve as above mentioned, three 1 1/2-inch pipes were tapped
into the semi-steel taper pipe upstream from the north valve. These pipes controlled with
valves were carried through the wall of the gatehouse and discharged into the river. The 48inch valve was closed and the valve on the equalizing pipe left open. The pressure above
the 48-inch valve due to leakage past the wooden ball at the head of this pipe was
approximately 95 pounds, which reduced to 62 pounds after opening the three 1 1/2- inch
drain pipe valves. This without a doubt tended to hold the crack in the 48-inch valve body
closed. The Wellman-Seaver-Morgan Company furnished a new valve body without cost to
the United States. This body was received at Cody in December, 1922, and is still stored at
that point.
It was decided that the cracked valve body might give satisfactory service by
making further repairs that would tend to strengthen the body to withstand reservoir
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pressure. This repair job consisted of placing a heavily reinforced concrete collar around the
valve and tying it to the dam by anchor rods. This repair was made in January and February
1923, and after the concrete had set, the wooden ball at the head of the north 42-inch pipe was
removed. The cost of this repair was $511.91, overhead not included, and is considered as a
part of the construction cost of the emergency valves. This valve operated satisfactorily
during 1923, under all pressures, without indication of further opening of the crack.
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SUMMARY OF REPORTS OF BOARDS OF ENGINEERS

Consulting Engineer A.J. Wiley and Lt. Col. C.B. Pillsbury inspected the Shoshone
and Willwood Dams and reported both as being in safe condition. Mr. Wiley suggested the
scale from the downstream face of the Shoshone Dam be scraped off.
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RESERVED WORKS: An inspection of the two 58-inch balanced valves and
outlet tubes was made on April 26th. It was discovered that the concrete lining was in very
bad condition, especially in the east outlet pipe. The tubes were also found in bad condition
as the results of cavitation. These works could not be repaired prior to the irrigation season.
As plans had already been made for the construction of a third unit at the power plant it was
considered advisable to repair both balanced valves and outlet works with the same
organization used in carrying on that job. Another inspection of these reserved works was
made on September 23rd by Mr. C.M. Day, Engineer from the Denver office, who made plans
of repairing that was approved by the Chief Engineer. This repair job was started in
December. Practically all of the actual work was done in 1931. All that was accomplished in
1930 was in the nature of preparation.
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RESERVED WORKS-REPAIRS: The repair of the 58-inch valves at the
Shoshone Dam was carried on simultaneously with the installation of the Third Unit at the
Shoshone Power Plant by one organization. The details of these two jobs are the subject of
a separate report. The repairs consisted of relining the tunnels to a bore of 58-inches with
concrete. The work was done in two lifts. The first consisted of relining to a bore of 62inches with concrete. On the walls of these linings were fastened for each valve, 24 2-inch
pipes with their outlet ends opposite the tip of the needle and their inlet ends at the face of
the cliff at the ends of the tunnels. These pipes were designed to break the vacuum at the
needle. Additionally an 8-inch pipe discharges at the same point taking air from the roof of
the tunnel. The 2-inch pipes were encased in a sand- cement grout lining 5-inches thick
forced behind steel forms. The badly cavitated part of the semi-cast steel liners at the valve
needles were cut off and the above described lining carried back to this cut-off which is
back of the tip of the needle in closed position. The cavities on the needle were filled with
a mixture of Portland cement and smooth-on.
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RESERVED WORKS-OPERATION: Because of the lateness of the spring

runoff it was necessary to operate the east valve for the delivery of irrigation water beginning
May 2nd, or thirty days after the completion of the grouting work. Not until June 4th did the
water surface in the reservoir raise sufficiently to force irrigation requirements through the
notch in the spillway crest. On July 19th the water surface had fallen so that it was necessary
to again open the east balanced valve. It was closed for the season on September 29th, having
been operated 92 days. An inspection on September 22nd showed that the needle resurfacing
was gone and that cavitation had started on the new lining to the extent that it would be
unsafe to operate this valve more than another season for fear of exposing and tearing out the
2-inch pipes.
The positive control mechanism of the west valve was repaired and put in good
working order during the time the outlet was being repaired. The mechanism had been
difficult to operate for some time.
The weather during the winter and spring months were unusually warm and pleasant.
Travel was not restricted at any time between the dam and Cody. However, a rock slide
estimated at more than 1,000 cubic yards and composed largely of huge rock blocked the
highway just west of the camp garage for a considerable length of time. The government
owned buildings were damaged some by the slide and were considerable more damaged by
blasting in connection with removing the slide.

SHOSHONE POWER PLANT

GENERAL: At the power plant the principal center of interest was the third unit
installation, description of which is covered by feature history of the third unit installation
Shoshone Power Plant 1930-1931. Many changes were affected along with the installation of
the new equipment - the 33 KV bus was altered to make two separate units, the switchboard
was changed considerably, the station piping altered and a new twenty-ton crane installed.
PENSTOCK REPAIRS: During the time that the valve tunnel repair job was
in progress a crew of men were engaged in scraping and painting the penstock between the
dam and tunnel entrance. The steel plates were found to be considerably pitted, especially
where they had been exposed to wave action of the water surface. A preparation known as
"Interol" was used to paint the penstock after cleaning. This lnertol appears to be a sort of
coal tar preparation and seems to make a better bond with steel at low temperature than can be
made with ordinary water gas tar preparation.
A gang of men worked for several weeks deepening the river channel between the
dam and power house in an effort to lower the water that covered part of the penstock. After
taking out all the rock that could be moved by hand and shooting out the more obstructive
large rocks, the water surface was still about a foot too high to properly get at the pipes next
to the valve house.
The old cofferdam was patched up and three 6-inch water jets were attached to
pipes brought from the penstock air valve in an attempt to unwater inside the cofferdam. At
first the three jets would only lower the water about four-inches, and as this was not enough
to do any good it was decided to try to stop some of the leak through the dam
by dumping loose earth around the outside. About thirty cubic yards of loose earth was
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poured around the dam before the jets could bring the water down enough to do the
work contemplated.
DRY DOCK: By this time it was apparent that something must be done to make
the lower portion of the penstock accessible without such an expensive procedure. It was
decided that a water tight reinforced concrete box be built around this lower portion of the
penstock and extending from the valve house to the second bracket.
The box was built as planned with a bottom 12 inches think, side walls 12 inches
thick and 5 foot high. The top of the walls are at elevation 5,135.5. The floor was
extended out beyond the walls on each side forming wings which, when buried in rock
and earth, form an anchor to help prevent a floating tendency as the water is pumped out.
Bond between the penstock supporting brackets and the concrete box was carefully avoided
so that any settling of the box which might occur will not add load to the brackets. About
35 cubic yards of concrete were used on this job.
An interesting feature in the course of this concrete work was the pouring of the
floor concrete on a canvas sheet, to prevent its disintegration by the currents of water
coming through the cofferdam. As far as could be observed the plan was successful.
Later the cleaning and painting of the penstock was carried clear to the tunnel
key and the portion not protected by the concrete dock was lagged with 1-inch strips to
prevent wave action from wearing off the protective paint.
1932 PROJECT HISTORY, VOLUME 1 of 1, Pages 50 and 56

VALVE OPERATION: It was necessary to lower the reservoir in the fall for the

benefit of the power plant penstock work mentioned on page 58. This was begun prior to
the time it would have been necessary to operate the 58-inch valves for the release of
storage water. No study of stream flow and irrigation requirements was made so no
statement is possible concerning the length of time these valves would have been required
to be operated for irrigation purposes. Since the new lining and air vents were placed in
the valve outlet tunnels they have been operated the following lengths of time:
Valve
East 58-inch
West 58-inch

Year 1931
Average Opening
.33

0

Days
92

0

Year1932
Average Opening

.57
.73

Days
44
26

The repair of the outlet tunnels during 1931 is described in the feature history
devoted principally to the building of the Third Unit of the power plant. The work
consisted briefly of relining the outlet ends of the tunnel to a bore of 52-inches,
embedding in the lining a set of 24 pipes 2-inches in diameter to feed air to the vacuum
at the end of the valve ring. Additionally an 8-inch pipe was brought in .to the same point
from the space above the principal lining. The breaking of the vacuum was planned to
eliminate cavitation of the valve parts and concrete below them Experiments in 1931
showed that the vacuum was not broken until the valves were .8 open. The vacuums were of
the order 10-inches of mercury with all the pipes open and 13-inches with only
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the 2-inch pipes open, but the 8-inch pipe opening seemed to cause bigger fluctuations in
vacuum. After the close of the 1931 operating season the lining was examined and cavitation
was found.
It was then decided to attempt to prevent the formation of a vacuum by placing a
choke ring at the end of the tunnel so as to cause the entire tunnel to be under pressure. An
experimental wooden ring was installed in the spring of 1932 which reduced the 52-inch
bore to 44-inches. Tests with it showed that pressure began to build up at .6 valve opening.
The wooden choke showed wear in a very few hours. During the fall of 1932 the valves were
operated as above mentioned. Upon examination of the tunnels when the reservoir lowering
was completed it was found that the wooden choke was gone. It was probably washed out
the first day or two of operation. Cavitation at the 2-inch pipe ends had laid many of them
bare in the cast tunnel (which was the longest operated) and was working pronounced holes
in the west tunnel. The tunnel linings throughout their length show scour. The problems are
not yet solved but a steel choke continuing to contract until the jet leaves the tunnel seem the
most likely solution.

REMOVING OBSTRUCTION FROM 42-INCH PIPE

DETECTION OF OBSTRUCTION: On the evening of May 30th with a load
on No. 3 generator of about 850 kw and with the 36-inch needle valve open wide, a small
increase in load kicked the pressure regulator wide open through a series of pressure drop
gate opening interactions as might be expected with an overload stall. The voltage dropped
10% and it was thirty minutes before the pressure could be built up to restore normal
operation. This incident increased suspicion for some time already in mind that at least one of
the 48-inch valves at the base of the dam was partially plugged. Tests in the forepart of July
were conclusive that the north line was pretty well plugged and plans were laid for the job of
removing the obstruction.
PLAN OF WORK: The obstruction was believed to be principally rock and
driftwood as it was in the pipe next to the highway, and it was known that highway
construction and maintenance men were prone to dump rock into the reservoir at this point
on the sly. Soundings also showed the entrance to the south pipe to be a cone in rock or
brush with its bottom at the bottom of the pipe, but the lower end of the cone entrance to the
north pipe was about at the center of the pipe. The general level of the debris around the
openings was ten feet above the bottom of the pipes.
To unwater the reservoir to reach the debris would have placed the power plant
out of commission the entire winter and was also taking a chance of running the project short
of water in case of a dry season in 1933. It was therefore decided to isolate one pipe line
from the penstock system at a time by plugging off both ends. This would permit operating
the power plant. The 42-inch pipe end was to be plugged off with a large wooden ball as was
done when the power plant was built. The 60-inch pipe end was to be plugged with a
structural steel bulkhead bearing against the.. .cast steel liner with which these pipes terminate
in the power tunnel, with the ends plugged off the pipe cold be drained, cleaned of debris
and painted. The principal work to be done before the ball could be placed was to make the
ball and clean out a trench in the debris before the pipe inlets so that the ball could be
lowered in place. This involved the installation of a cableway and the operation of an
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orange peel bucket. Master Mechanic N.E. Fordham was assigned to this work by the
Denver office. To make certain that no stream flow would pass over the spillway while
the job was in progress and thus drown out work at the base of the dam; it was decided
also to lower the reservoir to elevation 5,330 as soon as it could be done. This could be
accomplished by October 1st the close of the irrigation season, when discharge through
the power plant was ample for stream flow requirements below the reservoir.
EXCAVATION: The excavation at the inlet of the pipes was a tedious job.
The 1 1/2-inch cableway that had been used for the installation of the 58-inch valves
in 1914 was moved above the dam on a line at right angles to the radius bisecting the
two 42-inch pipes and 10 feet above the inlets to the pipes. A 3/4 cubic yard orange
peel bucket was purchased in Denver and the three drum electric hoist rented from
General Machinery and Supply Company of Denver, Colorado. The excavated material
was dumped on a 12 foot x 16 foot homemade barge which was hauled about 1,000
feet upstream by a gas launch made by the power plant crew. The photograph on page
61 gives an idea of the layout. Excavation was slow as the hoist speed was slow,
towing the barge was slow, and windy weather stopped the work because of waves.
Excavation started October 12th and was completed November 21st. Mr. Fordham
estimated that 800 to 1,000 cubic yards were excavated.
THE BALL: While work on excavation was in progress a new wooden ball was
made in the Powell shop. Drawing 13-Y-3277.04 shows the details. The material was
native cottonwood except the end segments which were oak. The layers were mostly 3inches thick, six segments to a layer. After the rough ball was bolted together it was
mounted on a shaft and turned true to shape on an extension to the iron cutting lathe in
the rigging of which Master Mechanic L.L. Ruhlen showed much ability. After being
turned true the center was filed with a 1:3 Portland cement grout and the outside covered
first with a 1/2-inch thick felt layer and then a canvas cover.

THE BULKHEAD: Drawing No. 26-D-354 shows the details of the structural steel

bulkhead. Pressure of the water on the bulkhead is relied on to seat the lead gasket around the
periphery tightly against the end of the cast steel liner. The same pressure was relied upon the
seat the lead gasket over the crack between the successive beams. The principal chances taken in
the design were that the liner might not be truly round or that the end might not be a plane.
Thanks to careful manufacture or inspection when these were made they were found to be true.

SEATING THE BALL: Excavation was completed the 21st of November. The
cableway lines were rerigged, and on November 25th an attempt was made to seat one of
the old balls used when building the power plant. The attempt was unsuccessful probably
because the ball was not quite close enough to the opening. With the south pipe shut off
and the penstock open only about 50 second feet passed through the north pipe which
quantity of water could cause but little entrance velocity a t t h e head of the pipe and
would require the ball to be exactly in position to be sucked into place. On November
27th a second attempt was made to seat the old ball. This time more accurate
measurements of position were taken and provision was made to have a variable luff to
the cableway so that the ball could be spotted to a nicety. This attempt was successful, as
was a second attempt the same day, although on the second
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attempt the closure was not complete as a hole was torn out of the ball. With the
knowledge that the modus operandi was well in hand, the new ball was lowered into
position and successfully seated November 28th. Leakage past it at that time was
estimated to be 2 ½ second feet.
PLACING THE BULKHEAD: With the ball at the inlet to the north pipe,
advantage was taken of the first lull in power plant load to shut the plant down and install
the bulkhead at the end of the 60-inch pipe. Such a lull is from Saturday midnight to Monday
morning. During this interval the Gebo Steam Plant is able to handle the load. Accordingly
at 11:00 p.m. on December 3rd the plant was shut down and the penstock opened for the
purpose of installing the bulkhead. Very little deviation from the planned schedule occurred,
and the job was completed and the plant back on line in thirty-five hours. The manhole on
the 60-inch pipe was left open to discharge leakage past the ball and bulkhead. It was found
to be discharging about 2 second feet the day after the closure job was completed.
TIGHTENING BALL: The above discharge was too much to handle easily in
pipes, so shale was dumped around the ball. This reduced the leakage so that it could all be
discharged through the 4-inch drain pipe at the bottom of the 60-inch pipe with little head.
Time has tightened the bulkhead and also the leaks about the ball so at the present time the
leakage past the bulkhead is 3 gallons per minute and that past the ball 10 gallons per minute.
The one is easily handled by a 1 ½ -inch pipe line and the other by a 2-inch pipe line so that
practically the entire length of pipe from ball to bulkhead can be dried up for painting and
cleaning.
REMOVAL OF OBSTRUCTION: Upon examination of the penstock
conditions were found to be about as follows:
From the ball to near the valve about a cubic yard of rock was strewn in small
patches. The 48-inch valve passage way was choked practically tight with rocks and other
debris and there was about one cubic yard above the valve. Among the debris was an iron
oil barrel which was compressed so flat that it could be recognized only by the bung holes.
Below the valve and up the slope of the taper bend there was about two cubic yards of rock.
Between the bend and the end of the 60-inch pipe there was another cubic yard of rock in
scattered patches. At the end of the 60-inch pipes there was a five cubic yard pipe of rocks,
sand and gravel. The biggest rock above the valve was 14 inchesx18 inchesx20 inches. The
removal of this debris took about a week. At the same time an examination was made of the
internal operating mechanism of the 48- inch valve, and it was found to be badly broken.
The break is supposed to have occurred on November 25th when the first attempt to seat
the ball was made in consequence of attempting to open the valve from the power plant
with the 4-inch bypass closed.
CONDITION OF PIPES: The 96-inch penstock section was found to be in
tolerably good condition. Much of the original coal gas tar paint was still in place although
very brittle. Barnacles and rust showed principally on rivet heads and edges of steel plates.
The 60-inch pipes were in much worse shape, being probably 25 or 30% barnacle covered.
The inclined sections were nearly solidly pitted. The 42-inch pipe was very badly
tuberculated. Some of the tubercular spots represented pits as large as a quarter and 3/16-inch
deep, but most of them did not represent a very great amount of
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oxidation. The transition from 42-inch to 48-inch sections installed when the power plant was
built was found to be in much worse condition with respect to pitting than the remainder of
the pipe. The presumption is that the difference is due to a difference in quality of iron.
PAINTING THE PIPE: Bids for cleaning and painting the pipe were opened
December 10th but they were rejected because of the high price and the inter-mixture of
responsibilities between the government and the contractor that conditions made necessary.
At the close of the year equipment is being assembled for doing the cleaning and painting by
government forces.
VALVE REPAIRS: As soon as the valve damage became apparent its repair was
made the main order of business. The cableway is being reconditioned, a new carriage for it
is being made, and work on chipping out concrete around the old valve was in progress at
the close of the year. To remove the valve it is necessary to remove the valve piston, and to
remove the valve piston it is necessary to uncouple the steel pipe at the beginning of the
taper bend below the valve house. Through all the work the concrete cofferdam built in 1931
has been of great value as a water ejector. It keeps it dry and work all around the lower end
of the penstock pipes in the dry is possible.
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Reclamation Act / Newlands Act of 1902

Reclamation Act/Newlands Act of 1902

The Reclamation Act (also known as the Lowlands Reclamation Act or National
Reclamation Act) of 1902 (Pub.L. 57-161) is a United States federal law that funded
irrigation projects for the arid lands of 20 states in the American West.
The act at first covered only 13 of the western states as Texas had no federal
lands. Texas was added later by a special act passed in 1906. The act set aside money from
sales of semi-arid public lands for the construction and maintenance of irrigation projects.
The newly irrigated land would be sold and money would be put into a revolving fund that
supported more such projects. This led to the eventual damming of nearly every major
western river. Under the act, the Secretary of the Interior created the United States
Reclamation Service within the United States Geological Survey to administer the program.
In 1907 the Service became a separate organization within the Department of the Interior and
was renamed the United States Bureau of Reclamation.
The Act was authored by Representative Francis G. Newlands of Nevada.
Amendments made by the Reclamation Project Act of 1939 gave the Department of the
Interior, among other things, the authority to amend repayment contracts and to extend
repayment for not more than 40 years. Amendments made by the Reclamation Reform Act of
1982 (P.L. 97-293) eliminated the residency requirement provisions of reclamation law,
raised the acreage limitation on lands irrigated with water supplied by the Bureau of
Reclamation, and established and required full-cost rates for land receiving water above the
acreage limit.

Background

John Wesley Powell often considered the father of reclamation began, in 1867, a
series of expeditions to explore the West. He saw that after snow-melt and spring rains, the
rivers of the West flooded, releasing huge amounts of water and that for the rest of the year
not enough rain fell to support any kind of real agriculture. He became convinced that
irrigation was the only means by which much of the West could sustain population. He
mapped locations for dams and irrigation projects. He found widespread support throughout
the West, especially through the droughts of the 1890s.
Several private and local farming organizations proved the benefits of irrigation
projects. However, when it became apparent that a greater effort would be required,
Representative Francis G. Newlands of Nevada introduced legislation into the United States
Congress to provide federal help for irrigation projects. The resulting act passed on June 17,
1902.
Newlands carried the bulk of the legislative burden and had strong technical
backup from Frederick Haynes Newell of the Department of the Interior. President Theodore
Roosevelt cobbled together the legislative alliances that made passage of the act possible.
It was later amended by the Reclamation Reform Act of 1982 (Pub.L. 97-293,
Title II) to limit corporate use of water and speculation on land that would benefit from
irrigation. Reclamation includes draining, too.
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Summary of the Act

The full name of the act is "An Act appropriating the receipts from the sale and

disposal of public Lands in certain States and Territories to the construction of
irrigation works for the reclamation of arid lands".

Section One - This section identifies the 16 states and territories to be included in

the project; Arizona, California, Colorado, Idaho, Kansas, Montana, Nebraska,
Nevada, New Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Utah, Washington,
and Wyoming. It requires surplus fees from sales of land be set aside for a "reclamation
fund" for the development of water resources. Also requires the Treasury Department to fund
education from unappropriated monies under certain conditions.
Section Two - Authorizes the Secretary of the Interior to determine the
reclamation projects.
Section Three - Requires the Secretary of the Interior to withdraw all such land
from public entry.
Section Four - Authorizes the Secretary of the Interior to contract for the project
with certain conditions. Also requires that the work day will be 8 hours and that no socalled Mongolian labor (unskilled laborers from Asia) will be used.
Section Five - Sets certain requirements for those using the water, including;
half of the land must be for agriculture, user must pay apportioned charges, user cannot use
more than the apportioned water, user cannot sell entire water to one neighbor or any water to
a non-resident, and user must pay apportioned charges annually.
Section Six - Authorizes to Secretary of the Interior to use the reclamation fund for
all works constructed under the act and to pass management of projects over to the users
once they have paid.
Section Seven - Gives the Secretary of the Interior the power of Eminent
Domain for construction projects.
Section Eight - Requires the Secretary of the Interior to conform to state laws with
certain exceptions.
Section Nine - Requires the Secretary of the Interior to expend monies
generated by each state within that state as much as is practicable.
Section Ten - Authorizes the Secretary of the Interior to make such rules and
regulation as is necessary to carry out the provisions of the act.

Results of the Act

Below are listed the larger of the irrigation projects of the United States, with the
area reclaimed or to be reclaimed as of 1925.
• Arizona: Salt River, 182,000 acres reclaimed
• Arizona-California: Yuma, 158,000 acres reclaimed
• California: Orland, 20,000 acres reclaimed
• Colorado: Grand Valley, 53,000 acres reclaimed;
Uncompahgre Valley, 140,000 acres reclaimed
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• Idaho: Boise, 207,000; Minidoka, 120,500 acres reclaimed
• Kansas: Garden City, 10,677 acres reclaimed
• Montana: Blackfeet, 122,500 acres reclaimed; Flathead, 152,000 acres reclaimed;

Fort Peck, 152,000 acres reclaimed; Huntley, 32,405 acres reclaimed; Milk River,
219,557 acres reclaimed; Sun River, 174,046 acres reclaimed
• Montana-North Dakota: Lower Yellowstone, 60,116 acres reclaimed
• Nebraska-Wyoming: North Platte, 129,270 acres reclaimed
• Nevada: Truckee-Carson, 206,000 acres reclaimed
• New Mexico: Carlsbad, 20,261 acres reclaimed; Hondo, 10,000 acres
reclaimed; Rio Grande, 155,000 acres reclaimed
• North Dakota: North Dakota Pumping, 26, 314 acres reclaimed
• Oregon: Umatilla, 36,300 acres reclaimed
• Oregon-CaLifornia: Klamath, 70,000 acres reclaimed
• South Dakota: Belle Fourche, 100,000 acres reclaimed
• Utah: Strawberry Valley, 50,000 acres reclaimed
• Washington: Okanogan, 10,999 acres reclaimed; Sunnyside, 102,824 acres
reclaimed; Tieton (Teton), 34,071 acres reclaimed
• Wyoming: Shoshone, 164,122 acres reclaimed
Much of the West could not have been settled without the water provided by the Act.
The West became one of the premier agricultural areas in the world. Bureau of Reclamation
statistics show that the more than 600 of their dams on waterways throughout the West
provide irrigation for 10 million acres (40,000 km2 ) of farmland, providing 60% of the

nation's vegetables and 25% of its fruits and nuts. Currently, the Bureau operates about 180
projects in the West.
Not envisioned by the act, Bureau of Reclamation dams support 58 power plants
producing 40 billion kilowatt hours of electricity annually. Most of the large population
centers in the Far West owe their growth to these power sources.

Reclamation Act/Newlands Act of 1902

The Newlands Act of 1902, named for its author Francis Griffith Newlands,
Democratic Representative from Nevada, preceded the Reclamation Service, created
in July 1902, which later became the Bureau of Reclamation. The bill allowed the
government to undertake irrigation projects to establish farms for relief of urban
congestion.
FIFTY-SEVENTH CONGRESS. Sess. I. CH. 1093-- June 17, 1902 [Public, No. 161]

CHAPTER 1093. -- An Act Appropriating the receipts from the sale and
disposal of public lands in certain States and Territories to the construction of
irrigation works for the reclamation of arid lands.
Be it enacted by the Senate and House of Representatives of the United States of
106

America in Congress assembled, That all moneys received from the sale and disposal of public
lands in Arizona, California, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada, New
Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Utah, Washington, and Wyoming,
beginning with the fiscal year ending June thirtieth, nineteen hundred and one, including the
surplus of fees and commissions in excess of allowances to registers and receivers, and
excepting the five per centum of the proceeds of the sales of public lands in the above States set
aside by law for educational and other purposes, shall be, and the same are hereby, reserved set
aside, and appropriated as a special fund in the Treasury to be known as the "reclamation fund,"
to be used in the examination and survey for and the construction and maintenance of irrigation
works for the storage, diversion, and development of waters for the reclamation or arid and
semiarid lands in the said States and Territories, and for the payment of all other expenditures
provided for in this Act: Provided, That in case the receipts from the sale and disposal of public
lands other than those realized from the sale and disposal of lands referred to in this section are
insufficient to meet the requirements for the support of agricultural colleges in the several States
and Territories, under the Act of August thirtieth, eighteen hundred and ninety, entitled "An Act
to apply a portion of the proceeds of the public lands to the more complete endowment and
support of the colleges for the benefit of agriculture and the mechanic arts, established under the
provisions of an Act of Congress approved July second, eighteen hundred and sixty-two," the
deficiency, if any, in the sum necessary for the support of the said colleges shall be provided for
from any moneys in the Treasury not otherwise appropriated.
Section 2. That the Secretary of the Interior is hereby authorized and directed to make
examinations and surveys for, and to locate and construct, as herein provided, irrigation works
for the storage, diversion, and development of waters, including artesian wells, and to report to
Congress at the beginning of each regular session as to the results of such examinations
and surveys, giving estimates of cost of all contemplated works, the quantity and location
of the lands which can be irrigated therefrom, and all facts relative to the practicability of each
irrigation project; also the cost of works in process of construction as well as of those
which have been completed.
Section 3. That the Secretary of the Interior shall, before giving the public notice
provided for in section four of this Act, withdraw from public entry the lands required for any
irrigation works contemplated under the provisions of this Act, and shall restore to public
entry any of the lands so withdrawn when, in his judgment, such lands are not required for the
purposes of this Act; and the Secretary of the Interior is hereby authorized, at or immediately
prior to the time of beginning the surveys for any contemplated irrigation works, to withdraw
from entry, except under the homestead laws, any public lands believed to be susceptible of
irrigation from said works: Provided, That all lands entered and entries made under the
homestead laws within areas so withdrawn during such withdrawal shall be subject to all the
provisions, limitations, charges, terms, and conditions of this Act; that said surveys shall be
prosecuted diligently to completion, and upon the completion thereof, and of the necessary maps,
plans, and estimates of cost, the Secretary of interior shall determine whether or not said project
is practicable and advisable, and if determined to be impracticable or unadvisable he shall
thereupon restore said lands to entry; that public lands which it is proposed to irrigate by means
of any contemplated works shall be subject to entry only under the provisions of the homestead
laws in tracts of not less than forty nor
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more than one hundred and sixty acres, and shall be subject to the limitations, charges, terms,
and conditions herein provided: Provided, That the commutation provisions of the homestead
laws shall not apply to entries made under this Act.
Section 4. That upon the determination by the Secretary of the Interior that any irrigation
project is practicable, he may cause to be let contracts for the construction of the same, in such
portions or sections are available in the reclamation fund, and irrigable under such project, and
limit of area per entry which limit shall represent the acreage which, in the opinion of the
Secretary, may be reasonably required for the support of a family upon the lands in question;
also of the charges which shall be made per acre upon the said entries, and upon lands in private
ownership which may be irrigated by the waters of the said irrigation project, and the number of
annual installments, not exceeding ten, in which such charges shall be paid and the time when
such payments shall commence. The said charges shall be determined with a view of returning
to the reclamation fund the estimated cost of construction of the project, and shall be
apportioned equitably: Provided, That in all construction work eight hours shall constitute a
day's work, and no Mongolian labor shall be employed thereon.
Section 5. That the entryman upon lands to be irrigated by such works shall, in addition
to compliance with the homestead laws, reclaim at least one-half of the total irrigable area of
his entry for agricultural purposes, and before receiving patent for the lands covered by his entry
shall pay to the Government the charges apportioned against such tract, as provided in section
four. No right to the use of water for land in private ownership shall be sold for a tract exceeding
one hundred and sixty acres to any one landowner, and no such sale shall be made to any
landowner unless he be an actual bona fide resident on such land, or occupant thereof residing
in the neighborhood of said land, and no such right shall permanently attach until all payments
therefor are made. The annual installments shall be paid to the receiver of the local land office
of the district in which the land is situated, and a failure to make any two payments when due
shall render the entry subject to cancellation, with the forfeiture of all rights under this Act, as
well as of any moneys already paid thereon. All moneys received from the above sources shall
be paid into the reclamation fund. Registers and receivers shall be allowed the usual
commissions on all moneys paid for lands entered under this Act.
Section 6. That the Secretary of the Interior is hereby authorized and directed to use the
reclamation fund for the operation and maintenance of all reservoirs and irrigation works
constructed under the provisions of this Act: Provided, That when the payments required by this
Act are made for the major portion of the lands irrigated from the waters of any of the works
herein provided for, then the management and operation of such irrigation works shall pass to
the owners of the lands irrigated thereby, to be maintained at their expense under such form of
organization and under such rules and regulations as may be acceptable to the Secretary of the
Interior: Provided, That the title to and the management and operation of the reservoirs and the
works necessary for their protection and operation shall remain in the Government until
otherwise provided by Congress.
Section 7. That where in carrying out the provisions of this Act it becomes
necessary to acquire any rights or property, the Secretary of the Interior is hereby
authorized to acquire the same for the United States by Purchase or by condemnation
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under judicial process, and to pay from the reclamation fund the sums which may be needed
for that purpose, and it shall be the duty of the Attorney-General of the United States upon
every application of the Secretary of the Interior, under this Act, to cause proceedings to be
commenced for condemnation within thirty days from the receipt of the application at the
Department of Justice.
Section 8. That nothing in this Act shall be construed as affecting or intended to
affect or to in any way interfere with the laws of any State or Territory relating to the
control, appropriation, use, or distribution of water used in irrigation, or any vested right
acquired thereunder, and the Secretary of the Interior, in carrying out the provisions of this Act,
shall proceed in conformity with such laws, and nothing herein shall in any way affect any right
of any State or of the Federal Government or of any landowner, appropriator, or user of water
in, to, or from any interstate stream or the waters thereof: Provided, That the right of the use of
water acquired under the provisions of this Act shall be appurtenant to the land irrigated, and
beneficial use shall be the basis, the measure, and the limit of the right. ...
Section 9. That it is hereby declared to be the duty of the Secretary of the Interior in
carrying out the provisions of this Act, so far as the same may be practicable and subject to the
existence of feasible irrigation projects, to expend the major portion of the funds arising from the
sale of public lands within each State and Territory hereinbefore named for the benefit of arid
and semiarid lands within the limits of such State or Territory: Provided, That the Secretary may
temporarily use such portion of said funds for the benefit of arid or semiarid lands in any
particular State or Territory herein before named as he may deem advisable, but when so used
the excess shall be restored to the fund as soon as practicable, to the end that ultimately, and in
any event, within each ten-year period after the passage of this Act, the expenditures for The
benefit of the said States and Territories shall be equalized according to the proportions and
subject to the conditions as to practicability and feasibility aforesaid.
Section 10. That the Secretary of the Interior is hereby authorized to perform any and
all acts and to make such rules and regulations as may be necessary and proper for the purpose
of carrying the provisions of this Act into full force and effect. Approved, June 17, 1902.

Shoshone Project
The Shoshone Project is an irrigation project in the U.S. state of Wyoming. The project
provides irrigation for approximately 107,000 acres (430 km2) of crops in the Big Horn Basin,

fulfilling the vision of local resident and developer Buffalo Bill Cody, who hoped to make the
semi-arid basin into agricultural land. Buffalo Bill Dam on the Shoshone River impounds water
for the project in Buffalo Bill Reservoir. In addition to its role in irrigation, the project provides
flood control on the Shoshone and generates power, using the 350-foot (110m) height of
Buffalo Bill Dam, once a world record, and the considerable fall of the river through Shoshone
Canyon to generate hydroelectric power. Chief crops in the Big Horn Basin are sugar beets,
alfalfa, barley, oats, corn and beans.
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Establishment
At the end of the 19th century Buffalo Bill Cody settled in his namesake town of
Cody, Wyoming, buying much of the surrounding lands. Cody promoted a plan to use the
waters of the Shoshone to irrigate the plains of the Bighorn Basin extending eastward from
Cody. Franklin Wheeler Mandell, later U.S. Senator from Wyoming, filed for the first water
rights in 1893 but was unable to follow up on his project. Cody and his partner Nate
Salisbury obtained a permit to irrigate 120,000 acres (49,000 ha) using three canals, but were
in turn unable to construct the necessary infrastructure. Cody and local promoters again
obtained water rights to irrigate 60,000 acres (24,000 ha) from the state of Wyoming in 1899
and attempted to build a private canal, but lacked sufficient resources. Following the passage
of the Reclamation Act in 1902 the state urged the Department of Interior to take over the
project. The federal government backed Shoshone Project was authorized in 1904 by
Secretary of the Interior Ethan Allen Hitchcock, based on the 1899 Cody-Salisbury permit.
The project started the same year, administered by the Bureau of Reclamation. Work on
Buffalo Bill Dam started in 1905. The small Ralston and Corbett dams were completed in
1908. Buffalo Bill Dam (known as Shoshone Dam until 1946) was completed in 1910 at a
cost of $1.4 million, at a height of 325 feet (99 m), then the tallest dam in the world. The
dam's height was extended by another 25 feet (7.6 m) to 350 feet (110m) in the 1990s,
significantly expanding reservoir capacity.
Land was opened for settlement near Powell in the Garland Division, with extensive
agricultural development by 1918. The Frannie Division was opened at about this time. The
Willwood Division was opened to development between 1927 and 1938, while the Heart
Mountain Division was not opened until 1947.

Administration

The project is administered in four divisions:
The Garland Division, with 35,863 acres (14,513 ha) of irrigated land, receives
water diverted into the Garland Canal by the Corbett Diversion Dam on the Shoshone,
16 miles (26 km) downstream from Buffalo Bill Dam. The 18 mile (29 km) canal has a
capacity of 1,000 cubic feet per second. The Garland Division is administered by the
Shoshone Irrigation District, directed by local water users.
The Heart Mountain Division , with 31,120 acres (12,590 ha) receives seasonal
output from the Heart Mountain Powerplant, which discharges into an inverted siphon
crossing the Shoshone River. The 26 miles (42 km) Heart Mountain Canal transports the
water to users at a rate of 915 cubic feet per second. Portions of the
Heart Mountain Canal were built with labor provided by the Civilian Conservation Corps
from camp BR-72. Japanese American internees from the Heart Mountain Relocation Center
worked on the canal in from 1942 until May 1944. Work was finally completed in
1947.
The Frannie Division, with 14,600 acres (5,900 ha) receives water from the
Garland Canal through a branch canal, the Frannie Canal, which is 44 miles (71 km) long
and carries 550 cubic feet per second.
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The Willwood Division , with 11,530 acres (4,670 ha) receives water from the
Willwood Diversion dam on the Shoshone, 8 miles (13 km) downstream from the
Corbett Diversion Dam. The Willwood Canal extends for 28 miles (45 km) and can
deliver water at 320 cubic feet per second.

Power Generation

Waters impounded by Buffalo Bill Dam operate four power plants, two close to
the dam's base and two others operated by water piped from the dam, taking advantage of the
height change through Shoshone Canyon to place the power stations in the flats beyond the
mountain canyon. The original powerplant, the Shoshone Powerplant, and what was initially
intended to be a temporary Heart Mountain Powerplant, were supplemented and upgraded
with the dam's increase in height from 1992-1994.
Shoshone Powerplant: Originally built in 1922, the Shoshone Powerplant is
located in Shoshone Canyon 600 feet (180m) from the base of the dam, and operated until
1980. Units 1 and 2 came on line in 1922, Unit 3 in 1931. Installed capacity was
6.012 MW. All three units were shut down in 1980, worn out from fifty years of service. 1
and 2 were decommissioned and left in place, while 3 was replaced with a new 3 MW
Francis turbine unit that started operation in 1992. The plant operates with a head of
220 feet (67 m).
Buffalo Bill Powerplant: The Buffalo Bill Powerplant was built concurrently
with work to increase the dam's height by 25 feet (7.6 m) in 1992. The plant, located in
Shoshone Canyon downstream from the original Shoshone Powerplant, operates a Francis
turbine rated at 18 MW on a head of 266 feet (81 m).
Heart Mountain Powerplant: Located at the outlet of the Shoshone Canyon
Conduit, the Heart Mountain Powerplant was built in 1947 as a temporary facility. It was
rebuilt concurrently with the dam heightening project and is operated on a seasonal basis. It
operates a 5 MW Francis turbine on a 265-foot (81 m) head. Located near a geothermally
active area, construction of the tunnel proved difficult, with fumes contributing to the deaths
of two construction workers in 1937.
Spirit Mountain Powerplant: The Spirit Mountain Powerplant receives
pressurized water through a conduit. It primarily functions to dissipate the pressure in
the conduit before it enters an open canal, generating power as a byproduct. The unit
operates a Francis turbine generating 4.5 MW on a seasonal base load basis, with a
110-foot (34m) head. It was built in 1994.
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Glossary of Dam Building Terms

Glossary of Dam Building Terms
Abutment - That

part of the valley side against which the dam is constructed. The left and
right abutments of dams are defined with the observer viewing the dam looking in the
downstream direction, unless otherwise indicated.
Acre-Foot - A unit of volumetric measure that would cover one acre to a depth of one
foot. It is equal to 43,560 cubic feet.
Adit - Man and equipment access shaft, coming from the side into a tunnel.
Appurtenant Structure - Ancillary features of a dam such as outlets, spillways, power
plants, tunnels, etc.
Apron - Protective pad, usually concrete, below a dam.
Axis of Dam - The vertical plane or curved surface, chosen by a designer, appearing as a
line, in plan or in cross-section, to which the horizontal dimensions of the dam are
referenced. Horizontal center of a dam.

Barrel of Cement -

Equal to four cubic feet or four sacks. Each sack is one cubic foot

and weighs 94 pounds.
Also referred to as base width. The maximum thickness or width of the
dam measured horizontally between upstream and downstream faces and normal to
the axis of the dam, but excluding projections for outlets, or other appurtenant
structures.
Bedrock - The consolidated body of natural solid mineral matter which underlies the
overburden soils.
Breach - An opening through a dam which drains the reservoir. A controlled breach is a
constructed opening. An uncontrolled breach is an unintentional discharge from the
reservoir.

Base Thickness -

Cavitation - The formation of a partial vacuum at the interface of fast-flowing water
with a surface, typically at a point of turbulence such as a valve or impeller or immediately
downstream from an obstruction or offset. Usually accompanied by noise and vibration,
and is potentially destructive.
Channel - A general term for any natural or artificial facility for conveying water.
Cofferdam - A temporary structure to facilitate construction dewatering or to divert
water away from construction, which is removed prior to completion of construction as part
of construction phasing. Common types include steel sheet piles, earthen dikes, and
water-filled bladders.
Concrete Arch Dam - A thin concrete arch which transmits the pressure to the sides
(abutments).
Concrete Gravity Dam - Proportioned so its own weight provides the major resistance to
the forces exerted upon it. Willwood and Corbett Dams are concrete gravity dams.
Conduit - A closed channel to convey water through, around, or under a dam.
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Consequences of Failure - Potential loss of life or property damage downstream of a

dam caused by floodwaters released at the dam or by waters released by partial or complete
failure of dam; includes effects of landslides upstream of the dam on property located around
the reservoir.
Contact Grouting - Filling, with cement grout, any voids existing at the contact of two
zones of different materials, e.g. between a concrete tunnel lining and the surrounding rock.
Core - A zone of low permeability material in an embankment dam. The core is
sometimes referred to as central core, inclined core, puddle clay core, rolled clay core, or
impervious zone.
Core Wall - A wall built of relatively impervious material, usually of concrete or
asphaltic concrete, in the body of an embankment dam to prevent seepage.
Crest of Dam - The lowest elevation of the uppermost surface of a dam, usually a road or
walkway excluding any parapet wall, railing, etc.
Crest Width - The thickness or width of a dam at the crest level (excluding corbels or
parapets). In general, the term thickness is used for gravity and arch dams, and width is
used for other dams.
Cross Section - An elevation view of a dam formed by passing a plane through the dam
perpendicular to the axis.
Cubit-Foot-Per-Second (cfs) - Often called a "second-foot," 450 gallons of water per
minute.
Curtain Wall - In most cases, is a series of grout holes, a grout barrier in the foundation
below a dam which increases the length of the percolation path. At Buffalo Bill Dam the
curtain wall was similar to a retaining wall.

Dam - A Barrier constructed across a watercourse or off channel for the purpose of

storage, control, or diversion of water. Types of dams are listed below.
a. Arch Dam: A concrete or masonry dam, which is curved upstream so as to
transmit the major part of the water load to the abutments.
b. Buttress Dam: A dam consisting of a watertight part supported at intervals on the
downstream side by a series of buttresses. Buttress dam can take many forms,
such as flat slab or massive head buttress.
c. Concrete Dam: A dam constructed primarily of concrete, usually cast-in place but
possibly including precast or roller-compacted elements. Types of concrete dams include
arch, buttress, and gravity, among others.
d Live Storage: The storage volume of a reservoir that is available for use and lies
above the invert of the lowest outlet.
e. Reservoir Storage Capacity: The sum of the dead and live storage of the
reservoir.
f. Earth Dam: An embankment dam in which more than 50% of the total volume is
formed of compacted earth material generally smaller than 3-inch size.
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g. Gravity Dam: A dam constructed of concrete and/or masonry which relies on its

weight and internal strength for stability.
h. Masonry Dam: Any dam constructed mainly of stone, brick or concrete blocks
jointed with mortar. A dam having only a masonry facing should not be referred to as a
masonry dam.
i. Multiple Arch Dam: A buttress dam comprised of a series of arches for the
upstream face.
j. Rockfill Dam: An embankment dam in which more than 50% of the total
volume is comprised of compacted or dumped cobbles, boulders, rock fragments, or
quarried rock generally larger than 3-inch size.
k. Roller Compacted Concrete Dam: A concrete gravity dam constructed by
the use of a dry mix concrete transported by conventional construction equipment and
compacted by rolling, usually with vibratory rollers.
L Saddle Dam (or Dike): A subsidiary dam of any type of constructed across a
saddle or low point on the perimeter of a reservoir. When a saddle dam is above the water
surface for the permanent storage pool, it may be referred to as a saddle dike.
m. Tailings Dam: An industrial waste dam in which the waste materials come from
mining operations or mineral processing. The waste products are conveyed as fine
material suspended in water to the reservoir impounded by the embankment. The
embankment may be built of conventional materials but sometimes incorporates
suitable waste products.
Dam Failure - The catastrophic breakdown of a dam, characterized by the
uncontrolled release of impounded water. There are varying degrees of failure.
Design Water Level - The maximum water elevation including the flood surcharge,
that a dam is designed to withstand.
Diversion Channel, Canal, or Tunnel - A waterway used to divert water from its
natural course. The term is generally applied to a temporary arrangement, e.g. to by- pass
water around a dam site during construction. "Channel" is normally used instead of "canal"
when the waterway is short.
Drain, Blanket - A horizontal or gently sloping layer of pervious material placed to
facilitate drainage of the foundation and/or embankment.
Drain Chimney - A vertical or inclined layer of pervious material in an embankment to
facilitate and control drainage of the embankment fill.
Drain Toe - A system of pipe and/or pervious material along the downstream toe of a dam
used to collect seepage from the foundation and embankment and convey it to a free outlet.
Drainage Area - The area draining to a particular point of study on a river or stream.
Drainage Curtain (also called Drainage Wells or Relief Wells) - A Line of
vertical wells or boreholes to facilitate drainage of the foundation and abutments and to
reduce water pressure.
Drawdown - The difference between a water level and a lower water level in a reservoir
within a particular time. Used as a verb, it is the lowering of the water surface.
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Erosion - The wearing away of a surface (bank, streambed, embankment) by floods,
waves, wind, or any other natural process.

Face - Downstream side of a dam.
Fault - A fracture or fracture zone in the earth crust along which there has been

displacement of the two sides relative to one another.
Fetch - The straight line distance across a body of water subject to wind forces. The fetch
is one of the factors used in calculating wave heights in a reservoir.
Filter (Filter Zone) - One or more layers of granular material graded (either naturally or
by selection) so as to allow seepage through or within the layers while preventing the
migration of material from adjacent zones.
Flood - A temporary rise in water surface elevation resulting in inundation of areas not
normally covered by water. Hypothetical floods may be expressed in terms of average
probability of exceedance per year such as one-percent-chance flood, or expressed as
a fraction of the probable maximum flood or other reference flood.
Flood Inundation Zone - The downstream area that would be inundated or otherwise
affected by the failure of a dam or by large flood flows.
Flood Routing - A process of determining progressively over time the amplitude of a
flood wave as it moves past a dam and continues downstream.
Flood Storage - The retention of water or delay of runoff either by planned operation, as
in a reservoir, or by temporary filling of overflow areas, as in the progression of a flood
wave through a natural stream channel.
Freeboard - Vertical distance between the spillway crest and the lowest point of the top
of dam, without chamber.

Gallery - A passageway in the body of a dam used for inspection, foundation grouting,
and/or drainage.
Gate -A movable water barrier for the control of water.
a. Bulkhead Gate: A gate used either for temporary closure of a channel or conduit
before dewatering it for inspection or maintenance or for closure against flowing water when
the head difference is small, e.g., for diversion tunnel closure.
b. Emergency Gate (Guard Gate): A standby or auxiliary gate used when the
normal means of water control is not available.
c. Outlet Gate: A gate controlling the flow of water through a reservoir outlet.
d Regulating Gate (Regulating Valve): A gate or valve that operates under
full pressure flow conditions to regulate the rate of discharge.
e. Slide Gate (Sluice Gate): A gate that can be opened or closed by sliding in
supporting guides.
Gate Chamber (Valve Chamber) - A room from which a gate or valve can be
operated, or sometimes in which the gate is located.
Groin - The area along the contact (or intersection) of the face of a dam with the
abutments.
115

Grout - A fluidized material that is injected into soil, rock, concrete or other

construction material to seal openings and to lower the permeability and/or provide
additional structural strength. There are four major types of grouting materials:
chemical; cement; clay; and bitumen.
Grout Curtain - One or more zones, usually thin, in the foundation into which grout is
injected to reduce seepage under or around a dam.

Head, Static - The vertical distance between two points in a fluid.
Headworks - Controlling gates and valves of a dam.
Heel - The junction of the upstream face of a gravity or arch dam with the ground surface.

For an embankment dam the junction is referred to as the upstream toe of the dam. Upstream
base of a dam.
Height - The maximum height from the lowest natural ground surface, which is
typically on the downstream side, to the top of the dam.
Height, Structural - The vertical distance between the lowest point of the excavated
foundation to the top of the dam.
Hydrograph, Breach or Dam Failure - A flood hydrograph resulting from a dam
breach.
Hydrograph, Flood - A graphical representation of the flood discharge with respect to
time for a particular point on a stream or river.
Hydrology - One of the earth sciences that encompasses the natural occurrence,
distribution, movement, and properties of the waters of the earth and their
environmental relationships.

Intake - Any upstream structure in a reservoir, dam or river through which water can be
discharged.

Inundation Map - A map delineating the area that would be flooded by a particular
flood event.

Left, Right Abutment - Left and right abutments are determined by looking

downstream. Abutments are the point of contact between a cliff and dam.
Length of Dam - The length measured along the dam axis at the top of dam. This also
includes the spillway, powerplant, navigation lock, fish pass, etc., where these form part of
the length of the dam. If detached from the dam these structures should not be included.
Liquefaction - A condition whereby soil undergoes continued deformation at a
constant low residual stress or with low residual resistance, due to the buildup and
maintenance of high pore water pressures, which reduces the effective confining pressure
to a very low value. Pore pressure buildup leading to liquefaction may be due either to static
or cyclic stress applications and the possibility of its occurrence will depend on the void
ratio or relative density of a cohesionless soil and the confining pressure.
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Minimum Operating Level- The lowest level to which the reservoir is drawn down
under normal operating conditions.

Notification - To inform appropriate individuals about a condition so they can take
appropriate action.

Observation Well - A hole used to observe the groundwater surface at atmospheric
pressure within soil or rock.

One-Hundred Year Flood - A flood that has 1 chance in 100 of being equaled or
exceeded during any year.
Outlet - An opening through which water can be discharged.
Outlet Works - A dam appurtenance that provides release of water (generally
controlled) from a reservoir.

Parapet Wall - A solid wall built along the top of a dam (upstream or downstream

edge) used for ornamentation, for safety of vehicles and pedestrians, or to prevent
overtopping caused by wave runup.
Phreatic Surface - The free surface of water seeping at atmospheric pressure through soil
and rock.
Piping - The progressive development of internal erosion by seepage.
Probability - The likelihood of an event occurring.

Reservoir - A body of water impounded by a dam and in which water can be stored.
Reservoir Rim - The boundary of the reservoir including all areas along the valley

sides above and below the water surface elevation associated with the routing of the IDF.
Reservoir Surface Area - The area covered by a reservoir when filled to a specified
elevation.
Riprap – A layer of large uncoursed stone, precast blocks, bags of cement or other suitable
material, generally placed on the upstream slopes of an embankment or along a watercourse
as protection against wave action, erosion or scour. Riprap is usually placed by dumping or
other mechanical methods and in some cases is hand placed. It consists of pieces of
relatively large size as distinguished from a gravel blanket.
Risk-The relationship between the consequences resulting from an adverse event and its
probability of occurrence.

Slope - Inclination from the horizontal. Sometimes referred to as Batter when

measured from vertical.
Sluice - An opening for releasing water from below the static head elevation.
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Spillway - A Structure over or through which flow is discharged from a reservoir. If the rate

of flow is controlled by mechanical means such as gates, it is considered a controlled
spillway. If the geometry of the spillway is the only control, it is considered an uncontrolled
spillway.
a. Auxiliary: Any secondary spillway which is designed to be operated very
infrequently and possibly in anticipation of some degree of structural damage or erosion
to the spillway during operation.
b. Principal (or Service): A spillway designed to provide continuous or frequent
releases from a reservoir, without significant damage to either the dam or its appurtenant
structures.
c. Emergency: A spillway that is designed to provide additional protection against
overtopping of dams, and is intended for use under extreme flood conditions or misoperation
or malfunction of the service spillway and/or the auxiliary spillway.
Spillway Channel - An open channel or closed conduit conveying water from the
spillway inlet downstream.
Spillway Crest - The lowest level at which water can flow over or through the spillway.
Stilling Basin - A basin constructed to dissipate the energy of rapidly flowing water,
e.g., from a spillway or outlet, and to protect the riverbed from erosion.
Storage- The retention of water or delay of runoff either by planned operation, as in a
reservoir, or by temporary filling of overflow areas, as in the progression of a flood wave
through a natural stream channel. Definitions of specific types of storage in reservoirs are:
a. Dead Storage: The storage volume of a reservoir that lies below the invert of the
lowest outlet and that, therefore, cannot readily be withdrawn from the reservoir.
b. Flood Surcharge Storage: The storage volume between the maximum
operating level and the design water level.
c. Maximum Storage: The sum of the reservoir storage capacity and flood
surcharge storage.
Storm - The depth, area, and duration distribution of precipitation.
Sunny Day Failure - Failure from other than a large flood such as earthquake
induced, structural weakness, piping, etc. The maximum operating water level is
assumed.

Toe of Dam - The junction of the downstream slope of a dam with the ground surface;

also referred to as the downstream toe. The junction of the upstream slope with the ground
surface is called the heel or the upstream toe. Downstream base of a dam.
Trashrack - A device located at an intake to prevent floating or submerged debris from
entering the intake.
Tunnel - A long underground excavation with two or more openings to the surface,
usually having a uniform cross section used for access, conveying flows, etc.
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Upstream Blanket - An impervious blanket placed on the reservoir flood and abutments
upstream of a dam. For an embankment dam, the blanket may be connected to the core.
Valve - A device fitted to a pipeline or orifice in which the closure member is either
rotated or moved transversely or longitudinally in the waterway so as to control or stop the
flow.
Volume of Dam - The total space occupied by the materials forming the dam structure
computed between abutments and from top to bottom of dam. No deduction is made for
small openings such as galleries, adits, tunnels, and operating chambers within the dam
structure. Portions of powerplants, locks, spillway, etc., should be included only if they are
necessary for the structural stability of the dam.
Wave Runup - Vertical height above the stillwater level to which water from a specific
wave will run up the face of a structure or embankment.
Watershed - The region draining into a river, river system or body or water.
Weir - An overflow structure built across an open channel to raise or control the
upstream water level and/or to measure the flow of water.
a. Weir, Broad-Crested: An overflow structure on which the nappe is supported for
an appreciable length in the direction of flow.
b. Weir, Measuring: A device for measuring the rate of flow of water. It
generally consists of a rectangular, trapezoidal, triangular, or other shaped notch,
located in a vertical, thin plate over which water flows. The height of water above the
weir crest is used to determine the rate of flow.
c. Weir, Ogee: An overflow structure with its cross-section in the form of a
reverse curve, shaped like an elongated letter "S". The downstream faces of overflow
spillways are often made to this shape.
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