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A Dream of Fifty Years

A Hint of Hope

© J.M. Syken

" than

hope.”

“...projects in the west have an
additional purpose which even-
tually will be far more important
of supplying power
alone. The eleven arid and semi-
.| arid western states contain forty
percent of the country’s area, only
s nine percent of its population, and
less than five percent of its far-
% med area. Vast tracts could be de-
- voted to agriculture if only water
- were available...”
Popular Mechanics, May 1942
Left: caption: “Before irrigation - sparse
s desert vegetation and a faint road run-
ning across the prairies like a hint of

that
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“...Already the Bureau of
-Reclamation has com-
pleted three dozen pro-
jects in the west by which
the scanty rainfall is con-

served and made avail- m
able fdor |r::gat|0(r!1. Thesle ; DESERT_RANCH !

Zmillion dollars but the WSDORF:PW
74 nearly one million people A AE FAITHIN 1010)

who have settled on them B ; x .
have already produced a § AND'U.S RECLAMATION
crop wealth of two and a Jli =l :

half billion dollars.” ! 3

Popular Mechanics, May 1942
Left: caption: “Aerial view of the
principal end-goal of an irrigation
project: farmland for farmers B

to raise food for people”

“An old river can learn new tricks
when it is taught by the reclamation
engineers of the Interior Department.
' The Department’s 44-year-old Bureau
of Reclamation is using river-taming
_techniques that have revolutionized
the 4,000-year-old science of irrigat-
ion. The Colorado, the Columbia, the
Sacramento, and the Missouri, which
% for centuries ran wild and free are now
being leashed and put to work by
monumental dams and hydroelectric
E plants. They are being trained to fetch
and carry and thus lighten the labors
of many men. These are not the only
¢ American rivers that will be taught to
work for man. Almost forty river bas-
ins or sub-basins are included in rec-
lamation plans for full conservation
§ and development of the water resou-
rces of the west...”

Popular Mechanics, August 1947

Teaching OIld Rivers New Tricks

Inches
B <5.01
[ 5.01-12.00
12.01 - 20.00
20.01 - 30.00
I 30.01 - 40.00
I 40.01 - 50.00
I 50.01 -70.00
I 70.01 - 100.00

I > 100.00

Above: caption: “With con-
tinued delivery of irrigation
water to the fields each year,
the land has improved and
the settler has prospered.”

Left: caption: “Development
of this land means a larger
measure of prosperity for
the nation and a bright
future for the project settler
M and his family.”

“...To understand the great need for river regulation, we must look at a
weather map of the United States. One third of the land area of the nation
lies in a zone where rainfall, except in high mountains on a narrow west-
ern coastal strip, is insufficient or improperly distributed for sustained
crop production, For this reason, irrigation is essential for stabilized agri-
culture...”

n Popular Mechanics, August 1947 12
Above: caption: “Annual Mean Total Precipitation”

© J.M. Syken 2
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“...Early in our national history, west- The Reclamation Act of 1902 (a/k/a “Lowlands
ern leaders realized that if the water Reclamation Act” and/or “National Reclam-
that wasted into the sea were di- ation Act”) funded irrigation projects for the
verted to their arid but fertile soil, arid lands of twenty western states. At first, the
they could turn much of the desert act covered only thirteen of the western states
wastelands into prosperous farm The act set aside money from sales of semi-

Jands. Th h had . arid public lands for the construction and
ands. these mer_1, owever, had nei- maintenance of irrigation projects. The newly
ther funds nor skills to construct vast

K 3 ¥ - va irrigated land would be sold and the revenue
engineering projects. After the limits placed into a revolving fund that supported
of community effort and private

more such projects. This led to the eventual
capital had been reached in the con- damming of nearly every major western river.
struction of irrigation facilities, the

Under the act, the Secretary of the Interior
West appealed to the federal gov- created the United States Reclamation Ser-
ernment for help, and in 1902 Con- vice (U.S.R.S.) within the United States Geo-
gress passed the’RecIamation Act. It logical Survey (U.S.G.S.) to administer the
provided for conservation and use of

program. In 1907 the U.S.R.S. became a sep-
arate organization within the Department of the
the water resources of the West on a
scale theretofore impossible...”

Interior. The Act was authored by (the app-
Popular Mechanics, August 1947

ropriately surnamed) Representative Francis
= . G. Newlands of Nevada.

Left: caption: “Irrigation of arid western Left: POTUS Theodore Roosevelt depicted in a

land transforms it into highly pro- 5 period political cartoon as protector of public ,,

ductive farmland” lands

“More than one hundred dams have been built by the Reclamations Bureau of the United
States Government in the Western States. These structures have irrigated and made pro-
A NeW Era ductive millions of acres of barren. The Federal Government is conducting great eng-
ineering enterprises in all parts of the United States, including the work of the Tennessee
Valley Authority. The object of the works in the Western States is the reclamation of the
huge tracts of desert land which have so far defied full settlement and cultivation.
Technically this region is not all desert, but water is scarce, the soil is dry and temperatures
are high. By large-scale irrigation the American engineers are creating a vast new country
which will be able to support millions of people. So far the United States Government has
spent more than £50,000,000 on irrigation works in the Western States, not including the
money spent on the Boulder Dam, nor the cost of building the Grand Coulee Dam - an even
bigger structure across the Columbia River, in the State of Washington. Work on this dam
was begun in December 1935, and when it is finished the structure will contain three times
as much concrete as the Boulder Dam...”
Wonders of World Engineering, November 1937
15 Above: caption: “Excess water from Franklin D. Roosevelt Lake, behind the Grand Coulee Dam, 16
plunges over the dam'’s spillway.”

&
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Above: caption: “Elephant Butte Dam was built across the Rio Grande river in
1915, and was at that time the largest structure of its kind. The dam is 1,200-feet
long, with a maximum height of 300-feet. The reservoir created by the dam is
17 forty-five miles long and serves to reclaim nearly 200,000 acres of fertile 18
land from the desert.”

JCALIFORNIA | N E Vv A D A ‘uTAh'l__

© J.M. Syken 3



www.PDHcenter.com

“...A number of dams have been built
on the Colorado River and on the Salt
River, Arizona. Perhaps the best known
of these is the Roosevelt Dam, which
has formed a lake with a surface area of
twenty-five and a half square miles.
Idaho, Nevada, Wyoming, Utah and New
Mexico all have their water conservation
schemes...”

Wonders of World Engineering, November
1937

Left: Roosevelt Dam

19
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a. - tod E & 3 B ) b
Above: caption: “Two Spillways, one on either side of the dam, release the overflow waters
from the reservoir created by the Roosevelt Dam, across the Salt River, Arizona. The spill-
ways have a normal capacity of 113,000 feet-per-second, and are each 200-feet long. The
dam is of rubble masonry with coursed rubble faces, laid in Portland cement mortar. It has a
length of 1,125-feet at the crest and a width of 158-feet at the base, with a height of 20
280-feet.”

Life-Giving Waters

21

“A dream of fifty years, the irrigating of a vast tract of rich desert and dry-farming
load in central Washington, is about to be realized through the construction of the
Grand Coulee Dam, and a system at canals that, in time, will cover an area sixty
miles wide, east and west, and eighty-five miles long, north and south, and bring
to it the life-giving waters of the Columbia River. When fully developed, the
Columbia Basin Reclamation Project will reclaim over 1,200,000 acres of land,
regulate the flow of the Columbia River far the benefit of downstream power
plants and navigation, and develop electric energy to be used in pumping for
irrigation and far other purposes, on the project and elsewhere...”

U.S. Bureau of Reclamation (ca. 1937)

Above: caption: “Twelve giant pipes scale the wall of the Columbia River Gorge at Grand
Coulee, lifting irrigation water 280-feet from the reservoir behind the dam. Each pipe is 12-
feet in diameter and can carry 720,000 gallons a minute. Only six pipes are being 22
used at the project’s present stage of development.” (ca. 1964)

An irrigation project must be located so that its produce can
be easily exported to processing plants and markets. The
approximate center of the irrigated lands of the Columbia
Basin is 135 air-miles from Seattle, 105 miles from Spokane
and 150 miles from Portland. The area is served by major
truck, rail, bus and air lines, It is also crossed by state and
federal highways and a network of county roads. Markets of
the world can be reached through the ports of Vancouver,
Portland and Seattle. Barges range upriver as far as Pasco at
the south-end of the project, where there are water terminal
facilities.

23

© J.M. Syken

Left: caption: “The supply and distribution system
for the project’s irrigation water starts at Franklin D.
Roosevelt Lake, the reservoir behind Grand Coulee
Dam, and stretches south and west to the city of
Pasco at the southern tip of the project, 160 miles
away. A network of thousands of miles of water-
ways traverse the project area, bringing water to
the fields and removing the excess. At present,
there are more than 2,000 miles of canals on the
project. Included in this 2,000 miles of waterways
are sixteen large canal siphons and two tunnels,
which carry the water of the Columbia across
coulees and through barriers of high ground with
little loss of elevation. The largest of these irrigation
structures is the Soap Lake Siphon, which carries
the waters of the West Canal across the lower end
of the Grand Coulee. It is actually an inverted sip-
hon which dips from the high ground to the east of
Soap Lake, crosses the Coulee in a semicircle
around the northern end of the lake, and comes out
on high ground to the west. This concrete tube is
12,883-feet long and has an inside diameter of 22-
- feet 4-inches for the major portion of the distance,
with the remainder 25-feet in diameter. Though it
will hold forty-one million gallons of water, en-
gineers say the water in it will change every six-
teen minutes when the water in the canal is flowing
at full capacity.” (ca. 1964) 2
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The Columbia Basin Project embraced an area roughly twice
the size of Delaware. Nearly half of this land was irrigable,
with the remainder being rough and unsuitable or taken up by
town sites, airports, reservoirs and/or wasteways. Since the
upper edge of the irrigated lands of the project is about 45
miles south and slightly west of Grand Coulee Dam, getting
the water to the land, distributing it and draining off

the excess required an extensive and complex infrastructure.

ENFLANATION
EEE] eeuums mas razmey

] creen racacny

“...The Grand Coulee Dam, principal
and outstanding engineering feature of
the project, is located on the Columbia
River just below the head of the Grand
Coulee, where for a short distance the
river flows north. It is 94 miles north
and west of Spokane, and 259 miles by
highway east of Seattle. It is 151 miles
¥ downstream from the Canadian border,
% and about 600 miles above the mouth
¢ of the Columbia at Astoria. Although it
‘[ is not at the narrowest point in the
j river’s canyon, the site for the dam was
chosen because, here, close to the
head of the Grand Coulee, a granite ba-
' rrier once lay across the river's course
. and extended from the Okanogan high-
lands far into the basalt plateau which
farms the left bank of the river above
and below the dam site. The remains of
this granite barrier form exceptionally
good foundation and abutments for the
T dam..” 27
U.S. Bureau of Reclamation (ca. 1937)

e

“Standing astride the mighty Columbia
River like a Colossus of the new world,
Grand Coulee Dam is a giant in a land of
superlatives. Only after touring the inst-
allation and studying it from all angles
does a realization of its bigness begin to
dawn. It is the largest concrete dam in
the world, containing 10,585,000 cubic
yards, or 21,154,000 tons, of concrete. It
towers 550-feet from bedrock to the
crest and tapers from a width of more
than 450-feet at its base to 30 feet at its
top. The dam reaches as high as the
Washington Monument and contains
enough material to build 275 monu-
ments of the same size. Its immensity
dwarfs the two powerhouses at its base,
each of which is as tall as a 13-story
office building. There is enough con-
crete in the dam to build a standard two-
lane concrete highway 22-feet wide and
8-inches thick from Seattle to Miami,
with a 3-foot sidewalk for pedestrians.”
U.S. Bureau of Reclamation

Left: caption: “Grand Coulee Dam

Spillway and Powerhouse — 9
drawing by Hugh Ferriss, 1942"

© J.M. Syken
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Top Left: caption: “With the dam com-
pleted, work began in earnest on the
many miles of waterways needed to tran-
sport the water to the land”

Top Right: caption: “Work on the irrig-
ation system of the project got underway
after World War II. Here, huge machines
pave the Main Canal below Long Lake
% Reservoir”

- Left: caption: “The project’s Main Canal.

o During irrigation season the water here is

| 21-feet deep, with a capacity of
> 4,365,000 gallons per minute”

Colossus of the New World

28

“Undoubtedly one of the most eye- and ear-catching features of the dam
is the waterfall, which pours over the face of the dam during the summer.
The overflow begins in the latter part of May and continues through Aug-
ust and occasionally into September, creating a waterfall more than half
as wide as Niagara Falls. At the peak of the high water flow in a normal
year, 135 million gallons of water a minute cascade over the spillway and
thro-ugh the gates of the dam and plunge twice as far as the Niagara
River at Niagara Falls. At night the whole of this frothing curtain of water
is illuminated by alternating colored lights.” 20
U.S. Bureau of Reclamation
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Built to Last

31 32

~ “More than seventy

huge dams, includ-
;!E, :ﬁh“-mg the five Ia_lrgest "l:u:omm»
ff.‘_: concrete dams in the i@, B8 commmRATID

world, have been
-~ . completed in the Un-
"~ ited States during
| the last ten years or
are now under con-
struction. They have .
" been built to last s == e e

- forever...”
Popular Mechanics, Aug-

- ust 1942

- Left: caption: “Frank A.
Banks, Chief Construct-

o
e DARiES

nownrvI

| ion Engineer, Grand Cou- Above: map created by the U.S. Army Corps of Engineers illustrating
lee Dam” 33 completed and existing Corps projects throughout the northwest, 34
ca. 1960

“...Some people wonder whe-
ther a dam ultimately becomes
useless because of the silt that

T
N \4"“ . a2t flows down the river and is

Columbia, .

River feeds

into reservoir miTanster trapped in the reservoir. In time

B the silt may fill up the
war_"mm ‘E‘?ﬂ:"ﬁiﬂa" L reservoir, they think. But en-

powerhouse / gineers don't regard this as a
serious factor. The silt deposit
simply reduces the amount of
dead storage, and besides, as
soon as the current in the river
is slowed down by the dam,
much of the silt begins drop-
ping far upstream of the res-
~ ervoir area...”
Popular Mechanics, August 1942
Top: caption: “Columbia River Ba-
sin dam diagram”
Bottom: caption: “The Water Cy-
cle” 36

Turbing s

35

© J.M. Syken 6
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“...The streams tributary to the Columbia are almost always clear and free
from silt. Solid matter causing slight turbidity during part at the flood
season is extremely fine, and practically all of it is carried in permanent
suspension. Silt will have no detrimental effect on the utility of the
reservoir...” 37
U.S. Bureau of Reclamation (ca. 1937)

www.PDHonline.org

Something for Nothing

38

“...A dam is a device by which mankind gets something for
nothing. Build a dam across a river and at once there are all
sorts of benefits that didn’t exist before. A source of electric
power is created that will continue as long as rainfall occurs.
A check is provided to hold back disastrous spring floods.
Then the water can be released gradually during the rest of
the year to maintain the navigable water level below the dam.
Water can be drawn from the reservoir for irrigating dry farm
lands. Long after they have earned their cost, possibly for
thousands of years hence, we shall be enjoying the benefits
of these dams...”

Popular Mechanics, August 1942

39

“Approximately one billion dollars is being spent by the federal gov-
ernment to develop the hydroelectric resources of the nation. This vast
sum is split among nine vast plants. These plants stretch from northwest
to southeast and from southwest to north central United States. The
greatest is Muscle Shoals or the Tennessee Valley development. Here the
government has projected an outlay of some $300,000,000. Boulder dam,
on the Arizona-Nevada border, draws $165,000,000; Grand Coulee, in
Washington state, calls for an expenditure of $63,000,000; Bonneville, in
Oregon, $43,900,000; Fort Peck, in Montana, $59,000,000; Verde, Caspar-
Alcova and Owyhee, in Arizona, Wyoming and Idaho-Oregon respectively,
$49,600,000 and Loup river, Nebraska, $7,300,000. Supplement the
foregoing figures with the initial cost of Muscle Shoals - $150,000,000 —
and $140,000,000 advanced to states and municipalities plus the sub-
sidiary program cost of TVA and the total hovers around one billion
dollars...”

Popular Mechanics, January 1935

40

BOD DaM. |
LENGTH 8 1L PG IS PR, LAMATH 110 FL WESTH AS Aadd w0 11
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“...The government has in mind with these great power
plants to serve great sections of the United States with cheap
electrical power, to furnish ‘yardsticks’ by which power
production costs in private and public utility plants can be
measured and to open up for exploitation hitherto un-ex-
ploited areas of our national domain...However, not all the
dams are being built for power alone...”

Popular Mechanics, January 1935 a1
Above: caption: “Comparative Sizes of the World’s Largest Dams”

© J.M. Syken

R A
“...The dam and its power plant will cost an
estimated $186,000,000 with an additional
$208,000,000 estimated as the cost of the irrig-
ation system that is part of the project. In spite
1 of this staggering price the engineers regard it
as a bargain. It will provide water for cultivating
1,250,000 acres of rich but arid land now lying
& useless. That's the same as adding an area
about the size of Long Island to the most
valuable agricultural assets of the nation...”
Popular Mechanics, April 1940

Above & Left: caption: “Peppermint and spearmint oils
are extracted from mint crops grown on the Columbia
Basin Irrigation Project and are shipped to chewing
gum and candy manufacturers all over the 42
Nation.” (ca. 1964)
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Wheat, Heat and Rattlesnakes

43
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“...From twenty-five to fifty years will be
needed to develop the region, opening a
minimum of 25,000 acres per year to
cultivation. This agricultural empire, ex-
tending as far as 150 miles from the dam,
will provide comfortable living for from
100,000 to 200,000 people. Mean annual
temperature of the area is 50.4 degrees
with an average frost-free period of 159
days. Forty acres of land per settler or
eighty acres per couple may be pur-
chased at terms governed by the Anti-
Speculation Act...”

Popular Mechanics, April 1940

RE: when construction of Grand Coulee Dam
began in 1933, the Columbia Basin was at its
lowest ebb. One rancher, a longtime resident
of the area, described it as: “being known
mostly for wheat, heat, and rattlesnakes.”

== Above & Left: caption: “Steamboat 44

=3, Rock, Upper Grand Coulee”

The Anti-Speculation Act

46

“...The development of speculative land prices on the Columbia Basin Project will
be reduced to a minimum by means of the provisions of the Anti-Speculation Act
of May 27, 1937. A similar policy was applied successfully on the Kittitas, Owyhee,
and Vale Projects. The principal requirements of this act are (1) that privately
owned lands within the area to be served be impartially appraised to determine
their present-day market value without reference to the proposed irrigation works;
(2) that contracts for the repayment of the part of the cost of the project allocated
by the Secretary of the Interior to irrigation, and for other purposes, be made with
an irrigation district or with irrigation districts; (3) that private land-owners agree
to limit their holdings to 40 acres for an individual or 80 acres for a man and wife;
(4) that landowners agree to sell lands held in excess of these minima at the
Government-appraised price; (5) that in the event excess lands are sold at higher
prices or are retained, no water shall be delivered to the lands involved; (6) that
water may be obtained for lands which were purchased at prices above the
Government appraisal, unless they were excess land so purchased, upon pay-
ment to the Government by the vendor of a portion of the excess price, varying
from 50 to 100 percent with the length of time which has elapsed since the sale,
this money to be applied in inverse order to the construction payments charged
against the land; and (7) that the State of Washington by appropriate legislation
shall authorize, adopt, ratify, and consent to all the provisions of the act which
come within the jurisdiction of the State. Conditions under which water can be
obtained for any tract of land run with the land as part of any title to it...”

U.S. Bureau of Reclamation (ca. 1937) 47

“...Copies of the appraisals of project lands mode under the
direction of the Secretary of the Interior will be on file in
county offices, and will be accessible to prospective buyers
of land. The collecting of annual installments for const-
ruction, and for maintenance and operation charges, through
the taxing power of irrigation districts, will tend to prevent the
holding of idle land for speculative purposes...”

U.S. Bureau of Reclamation (ca. 1937)

48

© J.M. Syken
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Mr. Average Settler

49

“Let's take a look at Mr. Average Settler of the mid-1950’s and his family
as depicted by a 1956 sociological study. The man is 40 years old and his
wife is about 4 years younger. They have been married 15 years and have
two or three children. The average settler and his wife came to the project
with a good education. He spent 12.3 years in school, while the average
educational level for farmers in the State at that time was 8.9 years and
the national average was 8.6 years. His wife had an average of 12.4 years
of schooling, also far above the State and national level. Overall, 25
percent of the settlers and their wives attended college and about 8
percent had degrees. Chances were one in three that he had studied
vocational agriculture in high school and, if he attended college, that he
had studied forestry or agriculture. One in every five settlers took part in
the veterans farm training program and about the same number had atten-
ded short courses at a State college or had been in 4-H Club work.”

U.S. Bureau of Reclamation (ca. 1956)

50

In the mid-1950s, a study was made of Columbia Basin Project settlers.
Most of those who came from a non-agricultural job said that they came
because they preferred farm work and rural living. Those who had been
farming elsewhere said that they felt the project offered more opportunity
and a chance to develop a better farm. Others moved there from a tenant
or sharecrop farm because the project offered a chance to build a farm of
their own. Surprisingly, the possibility of greater financial returns was a
consideration of only a few. According to the study results, the average
settler felt that the best part of farm life on the project was the in-
dependence and security it offered. Most of the settlers in the study
agreed that the successful farmer on the project must be an adaptable
person. Personal characteristics, as outlined by the settlers themselves,
were stamina, a willingness to put in long hours and hard work, deter-
mination, perseverance, courage, and confidence. Also, they stated that
the prospective settler should be willing to learn, to seek advice and
he/she must keep up-to-date on the latest farming methods.

51

quarters and facilities made house-
keeping difficult for many project sett-
lers while they were developing their
farms.”

Left: caption: “The production of peas
fl for freezing offers a quick cash crop
% for settlers, and processing plants on
the project provide part-time 52
work for settlers and basin families.”

An Electrified Paradise

53

E b :
“...Where, thirty months ago, lone ranchers waited for an antiquated ferry
to take them across the Columbia River, ninety-two miles southwest of
Spokane, Wash., engineers are today pouring concrete for the greatest
dam of all time, the Grand Coulee. Named after an old channel of the river,
to which the Columbia was diverted by glacial action perhaps half a
million years ago, this project will eventually transform 1,200,000 acres of
practically desert land into a region of immense fertility. And it will set the
pace of the new electrical era which scientists and industrialists agree,
will first dawn for the average man in the Pacific Northwest...”
Popular Science, February 1936
Above: caption: “Early farming operations in eastern Washington often 54
ended in failure due to the lack of rainfall”

© J.M. Syken
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“Another
dream, and another failure...and
% another”
caption: “Homesteaders

century were forced to Ieavessthe
land when their crops failed”

59

© J.M. Syken
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possible the Grand Coulee dam, a
structure much larger than any ever
before attempted by man...”

U.S. Bureau of Reclamation (1935)
Above: caption: “View of the Grand
Coulee Dam from the west side cliffs
(ca. 1942)"

Left: caption: “Installing transmission
lines from the west powerhouse to the
230 KV switchyard at Grand 56
Coulee Dam (May 1943)"

“...A few decades ago, only
earth-fill dams and such stru-
ctures were possible. Little
was known about the qua-
# lities of concrete. The trans-
mission of power over long
distances resulted in a loss
so great as to make any such
proposition infeasible. Elec-
tric generating equipment
was comparatively inefficient,
ranging up as high as 60 per-
cent...”

U.S. Bureau of Reclamation (1935)
Top: view of west powerhouse
Bottom: view of switchyard

58

s ;i -

“...Today, however, it is a different story. Researches into
materials have revealed much about concrete, until the
substance can be made almost as strong as granite. Long-
distance power transmission is used every day with success,
as far as 800 miles. Turbines can operate that will turn out
better than a 90 percent efficiency 60
U.S. Bureau of Reclamation (1935)

10
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“The first step toward preparations for the transmission of power from the
Grand Coulee dam is under way it was learned today...A parcel of land
north of the town site of Grand Coulee, a quarter-section wide, and of an
indefinite length, has been approved by the Bureau of Reclamation, and
notice has been served on the agent for the ground that it is acceptable to
the government. On that site will be built the substation that will be the
starting point for the distribution of power generated at the dam. At the
peak of the development there will be eighteen generating turbines
turning out electricity at the rate of from 13,000 to 22,000 volts. As that
voltage is too low for efficient long-distance transmission of power, a|
substation will be necessary to step up the juice to about 220,000 volts. At
this figure it easily can be sent over distances as great as 250 miles.
Spokane is less than 90 miles airline, Seattle less than 200 and Portland
but little further, making all those cities accessible for power from the

project...” “...The federal government probably will buy enough land for the new
Spokesman-Review, May 39 1935 regional right of way to the Grand Coulee dam to accommodate a power
line as well, James O’Sullivan, secretary of the Columbia Basin Com-

61 mission, said today...” 62

Spokane Chronicle, May 1t 1934

Part 2

Blame it on the Glacier

63 64

The Detour Less Traveled

“It is now proposed to re-establish the ancient waterway
through the great trench of the Grand Coulee. A mere trickle
it will be, compared with the river of glacial times. Reinforced
concrete will replace glacial ice; and a part, at least, of the
west-flowing Columbia will again be detoured southward.”

J. Harlen Bretz, Geologist (1932) 66
Above: caption: “The Columbia River, from its left bank (ca. 1938)

65

© J.M. Syken 11
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“Grand Coulee Dam is positioned in an area which sits on the edge of two
geologic zones - the Okanogan Highlands and the Columbia Plateau. The
dam sits on the solid granitic rock of the Okanogan Highlands, making a
perfect base for the dam. The Columbia Plateau to the South consists of
layers of softer basalts. The Columbia River in the Grand Coulee region
was carved between these two geologic zones. The landscape that is
currently visible in the area is the result of the most recent Ice Age
Floods which shaped this landscape approximately 13,000 years ago.
Grand Coulee Dam is located in the shrub-steppe ecosystem. Plants in
this area have adapted to hot dry summers and cold winters. Being in the
rainshadow of the Cascade Mountain Range, the average precipitation is
seven to ten inches per year. The shrub-steppe ecosystem supports a
wide variety of plants and animals including the dominant sagebrush and
bunch-grasses. The soil consists of rich loess that consists of glacial
windblown clay, dust and silt. It is the loess, combined with an adequate
amount of water supplemented by irrigation that makes the irrigation of
the Columbia Basin Project productive.”

U.S. Bureau of reclamation (ca. 2008)

67

“...The Grand Coulee Dam, principal and outstanding engineering feature
of the project, is located on the Columbia River just below the head of the
Grand Coulee, where for a short distance the river flows north. It is 94
miles north and west of Spokane, and 259 miles by highway east of
Seattle. It is 151 miles downstream from the Canadian border, and about
600 miles above the mouth of the Columbia at Astoria. Although it is not
at the narrowest point in the river's canyon, the site for the dam was
chosen because, here, close to the head of the Grand Coulee, a granite
barrier once lay across the river's course and extended from the
Okanogan highlands far into the basalt plateau which farms the left bank
of the river above and below the dam site. The remains of this granite
barrier form exceptionally good foundation and abutments for the dam.
Grand Coulee Dam is accessible by motorcar or bus, over excellent hard-
surfaced roads connecting with U.S. Highway No. 10 at Wilbur, Almira,
and Coulee City. An excellent hard-surfaced road, passing spectacular
Dry Falls, Park Lake, Blue Lake, Lake Lenore, and Soap Lake, traverses
the lower Grand Coulee between Coulee City and the town of Soap Lake,
and connects with State Highway No. 7, leading to points west of the
Cascades by way of Snoqualmie Pass, Chinook Pass, and Mt. Rainier, and
the Columbia River highways...”

U.S. Bureau of Reclamation (ca. 1937) 69

“...When the engineers selected the present site on the Columbia they took
advantage of an event that happened millions of years ago. During the last great
ice age a glacier flowed into the present river bed and damned the river as
effectively as the modern concrete structure will. The impounded waters gradually
filled the canyon and then over-flowed the walls, cutting out a new river channel
to the south. For centuries the river flowed along its new bed and then, when the
ice retreated, resumed its age-old path...”

Popular Mechanics, April 1938

Top Left: caption: “The Columbia River, showing the site for the Grand Coulee Dam (ca.
1933)"

Top ;ight: caption: “This is the site of Grand Coulee Dam as it looked before the 71
first contract for its construction was let on July 13, 1934"

© J.M. Syken
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68

Fossil Niagaras

70

Top Left: caption: “North End of
Grand Coulee, Proposed Dam
Site, 1916”
Top Right: caption: “Cattle,
Grand Coulee, 1916”

Left: caption: “East view of dam
site (ca. 1934)" 72




www.PDHcenter.com

“Two ‘Fossil Niagaras’ that would make the mightiest
waterfall now on earth a small trickle by comparison once
roared through the Grand Coulee, a gorge halfway between
Spokane and Seattle, Wash. This is the deduction of Prof. J.
Harlen Bretz, of the University of Chicago, after studying
lines of towering dry cliffs, all that remains of these extinct
cataracts. The water that fed these giant falls came from
melting glaciers of the ice age, Professor Bretz says, pointing
out that immense quantities of water released by the glaciers,
in hunting a new watercourse, pounded out the gorge now
known as Grand Coulee...”

Popular Mechanics, October 1932

73
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“...This gorge is 1,000-feet deep, a mile wide at its narrowest
point and fifty miles long. Enormous ‘potholes,” 100-feet
deep, and formed in solid rock only by the grinding and
pounding of boulders kept in motion by falling water, led to
Prof. Bretz' discovery. The Coulee contained two falls, the
professor says, the lesser three and one-half miles long,
nearly six times that of Niagara, with water thundering 400-
feet from a cliff to the bottom of the course, a leap double
that of Niagara and greater than that of Victoria Falls, in
Africa, the highest falls known today. The larger of the ‘fossil
Niagaras’ was a mile wider and it plunged 900-feet. When the
glaciers retreated far enough for the water to flow down the
present course of the Columbia river, the mighty falls van-
ished. Professor Bretz tells of a project to irrigate the Coulee
by building a 200-foot dam across the Columbia, then pump-

ing the irrigation water to the head of the gorge...”
Popular Mechanics, October 1932 75

Uniformitarianism vs. Catastrophism

7

© J.M. Syken

Top Left: caption: “Alkali Lake

. inthe Lower Grand Cou-lee”

~ ___Top Right: caption: “Upper
Grand Coulee Basalt Cliffs

s and Banks Lake”

Left: caption: “On the floor of

the Upper Grand Coulee”

74

76

Left: J. Harlen Bretz (1882-1981)
was a geologist who launched
one of the great controversies of
modern science by arguing, in the
1920s, that the deep canyons and
pockmarked buttes of the arid
“Scablands” of eastern Washing-
ton State had been created by a
sudden, catastrophic flood - not,
as most of his peers believed, by
eons of gradual erosion. It was a|
bold challenge to the prevailing
principle of “Uniformitarianism”
which held that the earth was
« shaped by processes that can be
observed in the present. Since a
flood of the almost Biblical pro-
portions envisioned by Bretz had
. never been seen, the idea was
dismissed as a throwback to the
pre-scientific doctrine 78

e !,‘ of “Catastrophism.”

13
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It was in 1910 that J. Harlen Bretz was introduced to the puzzling geology
of the Columbia Plateau. The U.S. Geological Survey had just released a
topographic map of the Quincy Basin, including the Grand Coulee. Bretz
was intrigued by what he saw on the map: a huge dry canyon; big round
holes; several cliffs that had once clearly been waterfalls - in a region
where there wasn’t any water, no less. Bretz spent a year on the faculty of
the University of Washington after completing his graduate studies. He
then accepted an invitation to return to his alma mater, the University of
Chicago. He spent the rest of his career there as Professor of Geology
(1914-1947). In the field, Bretz (above) often wore a construction worker’s
safety helmet, given to him during the construction of Grand Cou- 79

lee Dam.

81

83
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“The region is unique. Let the observer take the wings of the
morning to the uttermost parts of the earth: He will nowhere

find its likeness”

J. Harlen Bretz, Geologist (1928)

RE: Bretz was a creative thinker, deeply interested in the world around him and a
gift for eloquence, particularly in describing the landscape that he came to know
so well. He began to explore the Scablands (so named because parts resemble
partially healed wounds cut deep into the surface of earth) in the summer of 1922.
He returned every summer for the next seven years, usually with his wife and
children. Bretz had built a modest reputation as an expert on stream and glacial
erosion by the time he turned his attention to the Scablands. He quickly became
convinced that neither kind of erosion could account for what he saw there: huge,
dry channels; great chunks of prairie stripped down to bare basalt; massive
boulders of granite scattered in places far from any natural source of granite;
circular divots in the earth that were so big, cattle could be hidden in them;
cataracts (one five times as wide as Niagara Falls) that had once clearly been
waterfalls, in an area that gets less rainfall in a year than Seattle does in a month.
The depth of the channels, the fact that the channel bottoms were filled with
coarse gravel carried in from outside the area, the scouring of the basalt bedrock,

etc. To Bretz, all this suggested a sudden, violent flood.
80

“All other hypotheses meet fatal objections. These remarkable records of running
water on the Columbia Plateau and in the valleys of the Snake and Columbia
Rivers cannot be interpreted in terms of ordinary river action and ordinary valley
development. It was a debacle which swept the Columbia Plateau.”

J. Harlen Bretz, Geologist (1923)

RE: Bretz introduced his flood theory in a paper published in late 1923. He included a
detailed geomorphic map of what he called “The Channeled Scablands,” showing a network
of branching and interconnecting channels that he concluded could only have been carved
by a fast and furious flood.

Left: caption: “Map of Channeled Scablands drawn by J. Harlen Bretz, 1925"

Right: caption: “Drumheller Channels, ten miles south of Potholes Reservoir, are

examples of Channeled Scablands” 82

An Outrageous Hypothesis

84

© J.M. Syken
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The reaction from the geology community to Bretz's paper
was biting. Since the 1790s, the science of geology had been
framed by the principle of “Uniformitarianism” which emph-
asized the idea that geologic change in the past resulted from
the same slow, steady processes at work today. Bretz's flood,
with elements that suggested the Biblical story of Noah,
seemed like a reversion to a superstitious, pre-scientific era.
It was, said one critic, an “outrageous hypothesis.” In 1927,
Bretz was invited to defend his theory at a meeting spon-
sored by the Geological Society of Washington D.C. Six other
geologists presented opposing viewpoints. Bretz disdainfully
referred to the group as “the challenging elders.” He was
nearly 45yo at the time, a tenured professor at the University
of Chicago, and supremely self-confident, comfortable in his
self-appointed role as the champion of scientific truth. He
once wrote: “Understanding the Scablands involves imagin-
ation and courageous departure from accepted views.” s 86

“He seemed singularly uninterested in finding the missing piece that
would render his story coherent...stayed in the Scablands, while the
answer sat in western Montana.”
Stephen Jay Gould (1941-2002), Paleontologist
RE: based on his original arguments, Bretz's peers had good reason to doubt the
plausibility of his catastrophic flooding theory. For one thing, he had ignored the
crucial question of where the water for the flood could have come from. In a later
paper, he suggested the source might have been a melting glacier somewhere
near the present-day city of Spokane, but he offered no reasonable explanation
1 1 for how that much ice could melt that fast. In fact, the primary source of Bretz's
GIaCIaI Lake MISSO u I a flood had previously been identified; by a geologist named Joseph Thomas
Pardee (1871-1960). It was Glacial Lake Missoula, created when the toe of an
advancing glacier blocked the Clark Fork River in Idaho. The lake (named after the
present-day city where it had been deepest) covered much of western Montana
during the last Ice Age. Pardee described it in detail in a 1910 paper, but he did not
make any connection between the lake and the scablands until many years later.
However, in 1925, Pardee wrote to Bretz and suggested that a collapse of the ice
dam holding back Lake Missoula would have unleashed a mighty flood. Bretz
briefly mentioned the possibility in a 1933 paper, but did not otherwise pursue the
suggestion.
87 88

“A half century ago J. Harlen Bretz, a University of Chicago
geologist, suggested that the barren, heavily scarred region
of eastern Washington had been made that way by a flood of
pei » phenomenal dimensions. While his proposal was long con-
S North Alcove : g : troversial, a photograph made from an earth satellite some
s . 570 miles overhead has now provided clear evidence for the
scope and nature of this prehistoric catastrophe.”

Guincy The New York Times, August 1974

dalonis RE: additional evidence in support of Bretz's flood theory had come
earlier from aerial photographs taken by the U.S.B.R. in 1950 (in con-
nection with the Columbia Basin lIrrigation Project). They were intriguing
enough that Bretz (then nearly 70yo and officially retired) returned to the
Scablands for new field studies (in 1952). He found still more giant current
ripples, so big and widely spaced that their significance could not be
discerned from the ground. In all, he documented fifteen “ripple fields.”
Reviewing all the new data in 1959, Bretz concluded that there was now
“adequate field evidence” to show that there had been several floods in
the scablands, not just one, and that their source had been the repeated
89 damming and draining of Glacial Lake Missoula. 9

Quiney Basin
S

Middle Alcove

© J.M. Syken 15
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A Not until the 1940s did
other geologists begin to
present new evidence
supporting the flood the-
ory. Satellite imagery in
L the 1970s provided the
final vindication. Bretz
had the satisfaction of
living long enough to see
. his once heretical ideas
become the new orth-
- odoxy. In 1979, at age 96,
v he received the Penrose
* Medal, geology's highest
* honor. He later report-
. edly told his son: “All my
enemies are dead, so |
have no one to gloat
- over.”
~ Left: caption: “Satellite view
. of the Channeled Scablands,

, Al 1974
ugust 19 92

During the last ice age, a lobe of ice at least a half-mile high blocked the Clark Fork River
near the present-day Idaho and Montana border, creating an enormous natural reservoir:
Glacial Lake Missoula. This ice dam failed, repeatedly, sending incredible volumes of water
and ice rampaging across the land. The largest floods were equal to ten times the modern
flow of all the rivers of the world combined. Each thundering torrent of water, ice and debris
raced across the Rathdrum Prairie and into eastern Washington State, stripping away tons
of soil and rock and carving a region known as the “Channeled Scabland.” All the water
released from Glacial Lake Missoula had to pass through Wallula Gap, where the Columbia
River turns sharply west towards the Pacific. As flood waters backed up behind this narrow
break in the Horse Heaven Hills, they filled up vast areas of the Walla Walla, Pasco and
Yakima Valley/s creating a short-lived lake; Lake Lewis, which reached depths of more than
800-feet deep. Eventually, floodwaters forced their way through additional choke points in
the Columbia River Gorge and Kalama Gap, filling the Columbia River Gorge and Willamette
Valleys until, ultimately, reaching the coast and spreading out for hundreds of miles along
the floor of the Pacific Ocean.

93 Left: caption: “Cordilleran Ice Sheet” 94
R\ghl: caetion: “lce Age Floods in Washinglon”
CORDILLERAN ICE SHEET
‘Gincial Lake Missouls and the Channsled Scablands
15,000 - 17,000 Years Ago
R e
D Mo Ly I LS4 A 20 P
|
Above: caption: “Glacial Lake Missoula impounded behind
‘Ilce Dam.” Another blockage occurred to the west where the
Okanogan Lobe plugged the Columbia River's course
o5 creating Glacial Lake Columbia (body of water with a %
500 square-mile surface area - at maximum fill).”

© J.M. Syken 16
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97

Ice Age Exposed

99

© J.M. Syken

“...The 4,300-foot Grand Cou-
~ lee dam is the largest struc-
ture ever built by man. It
holds back the Columbia
river, second in flow only to
the Mississippi, at a point in
central Washington where
' millions of years ago a glacier
blocked the river and caused
it to cut a temporary channel
at right angles to its normal
course...”
4 Popular Mechanics, May 1942
Left: caption: “Bedrock in the old
river channel, showing the nat-
_ ural water-worn rock surface as
it is found under a bed of clay
~ and boulders left in the canyon
during the last ice age, and the
- operation of removing surface
rock to provide for a firm and
watertight connection 101
between bedrock and the dam”

www.PDHonline.org

“And for ‘him who in the love of Nature holds communion

with her visible forms’ the majestic Coulee tells a heroic tale
of vanished power and glory far transcending that of Niagara|
and beggaring the leisurely story of the Yellowstone, the
Yosemite, or even the Grand Canyon of the Colorado.”

J. Harlen Bretz, Geologist (1932)

Above: caption: “View of the Grand Coulee looking south from Steamboat
Rock.” Grand Coulee is the most spectacular of the valleys created by the
ice-age floods, but 40-mile-long Moses Coulee also ranks as an im-
pressive remnant, as do several smaller Coulees which provided direct
outflows to the Columbia River: Frenchman, Potholes and

Crater Couleels. o

Ice Dam Area

When an ice dam blocked the Columbia River,
Glacial Lake Columbia was formed. This is
where Grand Coulee Dam was built. When the
ice dam holding Glacial Lake Missoula broke,
floodwaters could not get past this ice dam
and flowed south creating the Grand Coulee.
Banks Lake reservoir partially fills the coulee.
Above, the aerial view of the area shows
where the ice age floodwaters traveled to
create the Grand Coulee. Steamboat Rock
(upper left of photo) - a huge mass of layer-
( ed basalt, divides the channel in the channel
Javersanie 80 38) of the eastern end of the Grand 100
I Ed = Coulee.

102
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Part 3

What Dreams May Come

Above: caption: “Three deep gorges and numerous minor irregularities
were found at the bottom of the 18-million-yard excavation” 103

104

“...That left a dry river bed high on the canyon wall, pointing

away almost in the opposite direction from the great gorge of

the Columbia. This dry river bed, or Grand Coulee, is a great
trough two to five miles wide and fifty-six miles long. At the

A Great Trough far end of this old channel lie 1,200,000 acres of the richest

arid agricultural land in the country...”

Popular Mechanics, April 1938

RE: “Coulee” is French for river valley, or ravine

105 106
“...The present idea is to “...The Bureau of Reclamation is rushing work on the irrigation dis-
pump billions of gallons of tribution system of this development so that 400,000 acres can be

. irrigated and made ready for settlement by 1950 or 1951. Ultimately
water up f_rom behind _the 1,000,000 acres of land will be supplied with water from the giant dam and
new dam into the extinct its smaller helpers...In addition to supplying energy for hundreds of in-
river bed and use twenty- dustries mushrooming in the region, Grand Coulee power will be used to
three miles of this trough operate 65,000-horsepower motors to drive pumps which will provide
both as a canal and a bal- :{vfe;ter ffzr égg prﬁject difstrit;ution system(.j Each l’?ulmhpt wfill2t7J§ fca;:atLJJII? of
R B ifting 12, gallons of water per second to a height o -feet. Ultim-
ancing - reservoir t.o carry ately, twelve such giants will be placed in the pumping plant at Grand
part of the COIUmb'_a to the Coulee Dam. A battery of six pumps will be installed initially in this plant
arid acres of the Big Bend built on a rock shelf of the canyon wall, upstream from the dam. Each
country. It took daring im- pump, with its motor installation, will be approximately 50-feet high. Ten
agination to plan such a of them operating simultaneously for nineteen minutes could pump the
tremendous project...” equivalent of a gallon of water for every man, woman and child in the
. e United States...”
Pofp.ular M_echa‘rjlcsf, April 1938 id Popular Mechanics, August 1947
Left: caption: “A farmer outside RE: creating the irrigation program was as complicated as developing the dam. A
of Pasco, Washington brings a massive pumping station was built to lift water 280-feet up into Banks Lake. From
portion of the Columbia to his there, a network of more than three-hundred miles of canals and more than 3K
water-starved crops, April 107 miles of irrigation ditches provided water to an area twice the size of the

1950” State of Delaware. 108

© J.M. Syken 18
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Above: caption: “Water from
Lake Roosevelt behind
Grand Coulee Dam dumping
into Banks Lake equalizing
reservoir from feeder canal
(May 1951)"

Left: caption:  “Workers
bend reinforcing bars for
use in Dry Coulee Canal

(May 1947)’ 100

11

“Operation Bootstrap at Grand Coulee Dam is scheduled to start this summer.
Power generated at the dam will be used to drive enormous pumps which will lift a
river of water 280-feet up the face of a cliff on the Columbia River. From there the
water will be distributed to irrigate a million acres of farmland., some of it 150
miles away. Each of the twelve giant pumps has a capacity of a billion gallons of
water a day, enough for all the people of New York City. This year, all the canals,
siphons and gates of the distribution system will be tested and primed. Actual
irrigation will start in the spring of 1952.”

Popular Mechanics, August 1951

Above L&R: caption: “Ceremony for the first water delivery from the Grand Coulee 113

Dam for the irrigation of the Columbia Basin Project lands, May 7, 1951

© J.M. Syken
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Top Left: caption: “Nine of the twelve
discharge tunnels for the pumping plant
seen here on the west side of Grand Coulee
Dam (August 1938)"

Top Right: caption: “Pumping plant con-
struction at Grand Coulee Dam (ca. 1943)"
Left: caption: “By 1950 work is almost com-
plete on the irrigation pump system. In May
1951, the dam’s pumps start to

feed water into Banks Lake” 1o

Operation Bootstrap

12

The Columbia Basin Project's
\ irrigation water begins its long
journey to the land when it is
pumped up over the lip of the
canyon wall at Grand Coulee Dam
and flows into Banks Lake. The
B pumps lift the water at a rate of
4,300,000 gallons of water per
. minute. Once in the Feeder Canal,
# the water flows along this 1.6-mile
waterway to Banks Lake.

Left: caption: “Here the water from
Franklin D. Roosevelt Lake, lifted by
the pumping plant, begins its long
journey to the irrigated portion of the
project”

Right: caption: “The Soap Lake
Siphon carries the waters of the West
Canal across the lower Grand Coulee
near Soap Lake. The siphon is almost
2-1/2 miles long and over 22-feet in
diameter.” u4

19
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“Circumstances have played no small part in the successful scheduling
of Grand Coulee’s workload. At about the time that the river starts its
annual spring rise, the irrigation season begins. When the six powerful
irrigation pumps just above the west end of the dam are operating, aimost
10 percent of the average flow of the river is lifted over the rim of the river
canyon wall 280-feet above the dam and begins its journey to the land and
the crops of the irrigated portion of the project. Because of the higher
water flow and consequently greater head in the reservoir at this time,
there is surplus power available to operate the six irrigation pumps that
handle this tremendous lifting job. Each of these pumps is powered by a|
65,000-horsepower motor and will lift 1,600 cubic-feet of water a second,
or 720,000 gallons a minute. It is estimated that these six pumps could
provide enough water in three minutes to fill a glass of water for every
man, woman, and child in the United States. By the time the irrigation
project is completed, there will be a total of twelve of these pumps.”

U.S. Bureau of Reclamation (ca. 1964)

115

Left: caption: “John W. Keys, Ill Pump-Generating Plant (ca.
2009)”

Right: the world’'s largest pumps push water from Lake
Roosevelt up the intake pipes . From there, the water goes
into Banks Lake (in the Grand Coulee) and from there it
travels another fifty miles through tunnels, siphons and
canals to the farm country of the Columbia Basin. 17

Purmp-Generating Flant

119
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www.PDHonline.org

.
]
John W. Keys, lll
imp-Generating Plant

Between 1967 and 1974, Grand Coulee Dam was expanded to add a third power
plant. Original designs for the powerhouse had twelve smaller units but were
altered to incorporate six of the largest generators available. After power short-
ages in the Northwest occurred during the 1960s, it was determined that the six
remaining pumps be pump-generators. When energy demand is high, the pump-
generators can generate electricity with water from the Banks Lake feeder canal
adjacent to the dam (at a higher elevation). By 1973, the Pump-Generating Plant
was completed and the first three pump-generators were operational. In 1983, two
more went online and by January 1984. the final pump-generator was operational,
cumulatively adding 314 MW to Grand Coulee Dam’s capacity. In May 2009, the
Pump-Generating Plant was officially renamed the “John W. Keys Il Pump-
Generating Power Plant” (above), after John W. Keys IIl, the U.S.B.R. com-
missioner from 2001 to 2006 (he died in a plane crash in Utah in May 116
2008).

Above: caption: “The Pump-Gen-
erating Plant at Grand Coulee Dam,
pumps water uphill 280-feet from the
reservoir behind Grand Coulee Dam
to a canal that feeds Banks Lake.
Two dams were built 27 miles apart
®l in the Grand Coulee to hold irrigation
£ water (Banks Lake). The system
allows water to flow either direction
in the feeder canal as the reversible
pumps at the pumping station are
also designed to generate power
when demand is high.”

Left: caption: “Pump-Generating
Plant and Roosevelt Lake at bottom,
feeder canal to Banks Lake at 118
top”

120
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The Mysterious Force

“When an object moves under water at high speed a mysterious force is
brought into play that has baffled scientists for years...The mysterious
force which acts as a brake on any speeding underwater object is known
as cavitation. This bugaboo of hydrodynamics is something like the drag
that limits the efficiency of airfoils in the atmosphere. A swiftly moving
body creates a cavity in the water in the form of a blanket of low-pressure
bubbles that appear, grow and collapse...”

Popular Mechanics, July 1949

Left: caption: “Cavitating propeller model in a water tunnel experiment”

121 Right: caption: “Cavitation in a gear pump”

122

“...The hammering of the water as the bubbles collapse
creates vibrations, limits speeds and actually corrodes metal.
Fast ocean liners must sometimes go into dry dock for re-
pairs to propellers that have been eaten away by cavitation.
Engineers know what causes cavitation and they know its
harmful effects but they don’t know for certain how it
works..."

Popular Mechanics, July 1949

Left: caption: “Cavitation damage on a valve plate for an axial piston hy-
draulic pump”

Right: caption: “Cavitation damage to a Francis turbine”

123 124

|

...'Cavitation limits the speed of underwater bodies and
creates problems in controlling them,” says Dr. Robert T.
Knapp, director of the California Institute of Technology’s
hydrodynamics laboratory. ‘It limits the size and speed of
turbines and causes loss of efficiency in pumps. It is a
limiting factor to all types of hydraulic machinery.’...”

Popular Mechanics, July 1949

Above: caption: “High-speed jet of fluid impact on a fixed surface. Cav-
itation bubble imploding close to a fixed surface generating a jet of 125 126
the surrounding liquid.”

© J.M. Syken 21
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“...Cavitation is also a costly factor in the design of the pumps that will lift
part of the Columbia River up the side of a 300-foot cliff at Grand Coulee
Dam for irrigation purposes. This job will be done by twelve giant pumps.
Each has an impeller wheel 14-feet in diameter and a shaft that weighs 30
tons. Each will be driven by a 65,000-horsepower electric motor. Similar,
faster pumps could do the job at less cost if it were not for cavitation...”
Popular Mechanics, July 1949 127
Above: caption: “Section Thru Centerline of Pumping Unit No. P-6"

129

“For much of its journey, the Col-
umbia River carves through arid
plateau lands. The dream that
water from the river could be
pumped up to irrigate the sur-
rounding countryside fueled the
development of the Grand Coulee
Dam. That dream has been rea-
lized, and the Columbia Basin Pro-
ject irrigates more than half a
million acres. The annual value of
crops raised on these lands is well
over half a billion dollars. Farmers
in the Columbia Basin grow high-
value fruits and vegetables and
specialty crops (i.e. mint and wine
grapes). Agriculture-related indus-
tries account for 30-50% of all
income in the area. The land irrig-
ated by the Columbia Basin Pro-
ject provides harvests like this
every year.”

U.S. Bureau of Reclamation 333

(ca. 2008)
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“...Hydrodynamicists have no expectation that they will
double or triple the efficiency of water machinery. Many
pumps are 90% efficient already and ships’ propellers are 70
or 80% efficient. These figures apply to the ‘designed speed’
of which the blades will be operated most of the time. What
scientists do hope for is to learn how to design smaller
blades that will perform the same amount of work by oper-
ating at higher speeds, without harmful cavitation, and that
will be more efficient over wide speed ranges...”

Popular Mechanics, July 1949

128

Dream Realized

130

“Wheat farming will give place, below the high-line ditch, to alfalfa
growing and fruit raising. In the unclaimed or abandoned dry gravel soils
sagebrush and bunch grass will vanish, and orchards will spread summer
greenery over the gray landscape. This result, if it comes to pass, will be
because of the Grand Coulee, product of the greatest torrent of which the
earth bears record.” 132

J. Harlen Bretz, Geologist (1932)
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The “ideal” irrigation system has no runoff, however, this ideal is seldom
achieved, particularly in a project the size of the CBP (some irrigated lands were
badly over-watered). O'Sullivan Dam was completed in 1949 to impound Potholes
Reservoir, which was intended to serve as an equalizing reservoir that also would
capture return runoff from a network of “wasteways” and drains. Ultimately, the
CBIP included about 3,500 miles of these channels to remove excess water. Since
some of the land earmarked for irrigation was at higher elevations than nearby
canals, a network of 241 pumping plants had been installed by the early 1980s.
The Columbia Basin Development Program has brought 671K acres under
cultivation - short of the 1.2 million acres originally conceived. New Deal officials
had envisioned a reclaimed region filled with small family farms of no more than
eighty acres each. By the mid-1950s, when irrigation water was widely available,
three times that acreage was necessary to operate a family farm on an

economically sustainable basis. 133

Above: caption: * Columbia Basin green pea harvest”

Part 4

A Shave and a Haircut

135

“Eleven million dollars for a
shave and a haircut seems
like a lot of money, yet it's
about what Uncle Sam’s Re-
clamation Bureau is paying
for the biggest tonsorial job
on record out in the Columbia
river valley of Washington...”
Popular Mechanics, February 1941
Left: caption: “Columbia river valley
one mile south of Rice, Washington,
May 1941”

137
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“You know, people ask an awful lot of this old river. We
stopped floods. We evened out the flow to spread the power
around. We made the desert bloom. And people will be asking
even more of the river. When Congress set up Grand Coulee,
they authorized a million acres of irrigation. Only half that
land’s been watered. Now there’s talk of irrigating more...|
don’t know. Maybe a little bit at a time. People these days are
more aware of the river’s limits, too.”

Grand Coulee Dam Tour Guide (ca. 2013)

134

Bunyanesque

136

“...The three thousand men who
have been on the job for two and a|
half years haven't been cutting the
hair shaving the whiskers of the
. timber giant, Paul Bunyan, but their
task is big enough to have delighted
| this mythical man of the Northwest
who liked things on the grand scale.
They have been clearing the way for
the longest man-made lake in the
world...”

Popular Mechanics, February 1941

Left: caption: “Sawing a Yellow Pine
across the river from Camp Gifford,
1940”

138
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“...Clearing crews have
cut down and trimmed
merchantable timber, twe-
nty million feet of it. They
still have sixteen million
feet to cut. This timber is
floated down river to a
. private sawmill which has
“: a contract with the govern-
ment...

Popular Mechanics, February
" 1941

Y Left: caption: “Felling tree,
across from Camp Gifford
caught half-way in descent, this
yellow pine is being felled at
approximately the 1,250-foot
level. Trees in background are
~ above high water of the ;59
rising Coulee lake, 1940.”

“...This lake, which is backing up for 151 miles behind Grand Coulee dam on the
Columbia river, for sheer water volume is second to Lake Mead behind Boulder
Dam in the Southwest. Lake Mead has a capacity of 30,500,000 acre-feet; Lake
Columbia, 10,000,000 acre-feet...At the start, the lake bed included 17,000 acres of
brush and 30,000 acres of timber which had to be cleared...”

Popular Mechanics, February 1941

Top Left: caption: “General view of clearing activities in reservoir area above dam. Every-
thing is burned except merchantable timber 6-inches and larger in diameter. This is trans-
ported to sawmills and cut into lumber (November 1939)

Top Right: caption: “WPA cleared lake bottom looking east on Spokane river, near Detillion,
showing a part of the Grand Coulee reservoir which WPA crews have cleared of all trash and
debris. Water is slowly creeping up the banks of the river and will soon cover the 141
entire bottom to the tree line on either bank (ca. 1941)"

“...Because some of the river land was inaccessible from
existing roads, engineers built floating barges on which
camps were established...”

Popular Mechanics, February 1941

Top Left: caption: “Camp Gifford, second-largest of the six WPA canton-
ments, 1940”

Top Right: caption: “Camp Ferry, May 1940” 143

© J.M. Syken
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Above: caption: “Placing
dynamite at the stump of
afelled tree, 1940”
Left: caption: “Tractor
.+ clearing logs at Oropo-
them Creek, 1940”

140

| “...The crews, living on floating and
in mobile camps, also have chop-
ped and burned brush and weeds,
., cut down fruit trees and dismantled
buildings. There were six-hundred
farms in the valley. Fence posts and
utility poles were pulled out. Miles
of fence and wire were rolled up.
Cattle and stock were moved to
higher ground...”
Popular Mechanics, February 1941
& Left: caption: WPA work crew lines up
... for lunch, 1940"

142

W“..These camps were then
I towed up and down the river at
{ will, and men could be taken
directly to working locations.
 One towing barge is appro-
* priately named Paul Bunyan,
and another the Blue Ox...”
Popular Mechanics, February 1941
Above: caption: “The tugboat
‘Paul Bunyan’ towing Camp Ferry
on the Columbia River, ca. 1940”
Left: caption: “Camp Ferry, 144

ca. 1940”
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Left: caption: ‘The Little Falls hydro-
electric plant of the Washington
'4% Water Power Company at Little Falls

is the approximate upriver boundary
7 of WPA clearing operations of WPA
crews toward Camp Little Falls. The
reservoir along the Spokane river
combines with Columbia river back-
water behind Grand Coulee dam and
will eventually come up to approx-
imately this point.”

145 146

The federal government paid property owners
the market value of their land but did not
cover moving and/or relocation costs. This
was standard policy until 1958, when Con-
. gress authorized payment for moving ex-
1 penses. Some homeowners sold their pro-
perty (land and improvements) to the gov-
ernment, then bought the house back for
salvage at much lower cost. They then lived
in the building until required to evacuate
because of rising water and paid the moving
expenses if they wished to relocate the
house. These costs could be high. For ex-
ample, house movers charged about $125 to
move a home from old Marcus up to the new
town site less than a mile away (on the
bench). However, the U.S.B.R. did pay for the
moving of some buildings, such as the U.S.
Forest Service Kettle Falls Ranger Station
& and Great Northern Railway facilities.
" Top: caption: “Dismantling Great Northern's ice
house in Marcus, Washington, 1941"
- Bottom: caption: “Moving a house in Marcus,
- | Washington to a new location above the 147
a‘ high water line, 1941"

Top Left: caption: “One of the most unique moving jobs
in Marcus is the removal of the second story of the
former Leon Qurzburg home to Colville. Concrete block
walls and the partitions of the lower floor will be removed
to allow the entire upper part of the house to be lowered
on multiple wheeled carriages to be hauled away by
truck”

Top Right: caption: “Dismantling the Immigration Station
*| in Marcus, Washington, 1941

Left: caption: “Abandoned building in the 148
cleared area, ca. 1941"

“Most of the 3,000 persons
who were forced to move
accepted their fate philoso-
phically...Many felt that this
#8 forced evacuation released

“'them from a bondage that
& held them in the great can-
yon where tradition and cus-
tom bound them inevitably
to a life of drudgery and po-
4 verty.”
WPA Press Release, 1940
Top: caption: “The town of Peach
| and some of the orchards that
-~ gave the town its name, ca. 1920.
. Both the town and the trees were
flooded by Lake Roosevelt.”
Bottom: caption: “Toward Hawk
“_ Creek, site of former town 150

of Peach, now inundated”

Free at Last

149
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Above: caption: “The
Dave Lewis farm in the
Upper Grand Coulee will
e be flooded by the equal-
_izing reservoir from
m Grand Coulee Dam (No-
vember 1946)”
™ Left: caption: “July 19,
" 1941. The last tree is
W& cleared to make
. way for the reservoir.”

152

“...0ne of the most unusual jobs in
engineering records, the clearing of
this 84,000-acre reservoir in Wash-
ington was supervised by the Bur-
eau of Reclamation. The job was
started in 1938. It has to be finished
before mid-summer of 1941. It in-
cludes such individual performan-
ces as digging up and re-burying
the bones of more than a thousand
Indians; buying out and moving
four or five thousand people; dis-
mantling ten complete towns and
villages; moving thirty-five miles of
railroad and constructing a new
| terminal; replacing 125 miles of
| highway and completing 840 land
transactions with two thousand
owners. In addition, bridges are be-
ing moved and re-built, timber dis-
posed of, brush burned, and debris
_ of all sorts moved out of the way of
what is becoming alake...”

_ Popular Mechanics, February 1941

Left: caption: “A.H. Smythe and wife with
WPA administrator, Kettle 153 154
Falls, April 1939

, ] e ¢ Nl
Above L&R: caption: Air photos of old and new Marcus,
looking northward. At a point above the southern part of old

iy ! Above L&R: caption: “Moving a house
above the high water line, Marcus,

Washington, 1941" Marcus, the evacuating town is seen below the bench on
. Left: caption: “WPA preparing Marcus which new Marcus is developing. Long street in center is
house in too poor a condition for moving or Main street. Low long line on hillside at right is the new
; salvage purchased by the Bureau of highway in the building and above, the new railroad
Reclamation for burning, 1941’ 155 (ca. 1940).” 156
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Heading South

157

Above: caption: “The motor bar-
ge Paul Bunyan moving barges
into Marcus bridge. The bridge
spans were moved, one at a
time, to Coulee Dam, to salvage
the wood and steel in them.
02/18/1942.”

Left: caption: “Pumping out
barges under a steel span of the
abandoned Great Northern rail-
road bridge at Marcus in order to
4 float the span off the piers. The
high water mark of the preceding
season is shown by the white
coating on steel. 159
02/19/1942.”

Burning Down the Town

161

© J.M. Syken
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“Its usefulness ended by the rising
waters of the new lake above grand
Coulee Dam which would soon overflow
it, the 1,340 foot-long railroad bridge in
Marcus, Wash., contained steel and
other material which could be used to
good advantage in a large storage and
fabricating plant to be erected at Grand
Coulee Dam, 113 miles away. Engineers
of the Bureau of Reclamation...decided
to mount sections of the bridge on
| barges and float them down the reser-
voir to Grand Coulee...”

Popular Mechanics, July 1942

Left: caption: “Townsite of Marcus and Great
Northern Railway bridge under water, July
1941"

158

v
Top Left: caption: “A wooden span from the
Marcus bridge arriving at the Coulee Dam under
tow by the power barge ‘Paul Bunyan.
02/12/1942.”
Top Right: caption: “A steel span of the Marcus
bridge just leaving its position, in transit to dam.
The two-deck barge is the workmen's living
quarters. The tug ‘Blue Ox’ is shown in rear of
the house boat. 02/19/1942.”
Left: caption: “Landing a Marcus bridge span
' from barges, in specially prepared slips 160
at Coulee Dam. 02/21/1942."

§ Above L&R: caption: “Burning the town
of Marcus, Washington, 1941
Left: caption: “Watching Marcus, Wash-
® ington burn, 1941”
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4 5 . Wy : 1 : -
“...Whole communities simply disappeared. You can ride in a launch now
on water a hundred feet over former farms, villages and homes..."”

Popular Mechanics, February 1941

Left: caption: “*There will always be a Marcus,’ F.E. ‘Sunny’ Horn, Mayor of Marcus
since 1932, wants you to know. He points to the town’s new site on a bench well
above high water mark of the lake being formed behind Grand Coulee dam on
which there is already a new grade and high school, a church in the building and a
dozen homes moved up from old Marcus which is seen in the background, a water
company’s well and land cleared for a super-market.” 163
Right: caption: “New Catholic Church in new Marcus, 1941”

The White Man’s Lake Cometh

165

. Above: caption: “Fort Colville
buildings, no date. Note the
» post-and-sill construction of
“ the log structures.”

. Left: caption: “Portion of map
= of upper Columbia River area
- showing position and str-
ength of Indian tribes, 1871.
Note gold mines, HBC Post,
* Fort Colville, and Old Pres-

167
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“Sometimes | just can’t help
but wonder if things might
have been better up here if
they hadn’t built the dam. |
think about it every spring
when the water is down and |
see that old town down there.

= It's not a pretty sight.”
Ed Frostad, former resident of old
Marcus, 1985

164

“...A hundred miles up river from the dam is a stretch of white water
known as Kettle Falls. A rocky island splits the channel and the river
tumbles over rocks and falls on either side. Kettle Falls will disappear
beneath a hundred feet of water, and with it will disappear the island,
which to Indian tribesmen of the region is hallowed ground. In the shallow
soil of this island were buried hundreds of red men. Some were buried
before the coming of white men to the valley, and others in more recent
years..."

Popular Mechanics, February 1941

Above L&R: caption: “Kettle Falls was an important salmon fishing site on 166

the Columbia River, and a place of great sustenance for indigenous peoples”

“...There was a cry of dismay among the Indians when they
learned that the bones of their ancestors were to be washed
out or covered by the white man’s lake. In other secluded
benches and nooks along the stream were still more burial
grounds. Cries of the Indians were heeded by the Reclam-
ation Bureau. A contract was let for digging up the bones and
for reburying them in selected plots above the rising
water...the government contract was for removal of six-
hundred graves, but before the bureau called a halt, 1,200
had been uncovered...”

Popular Mechanics, February 1941

168

28



www.PDHcenter.com www.PDHonline.org

Top Left: caption: “Great Northern Railway Relocation -
Removing old railroad spans over Kettle River, near Boyds.
Placing a barge under one of the spans. 06/07/1942.”

Top Right: caption: “Great Northern Railway Relocation-
Removing old railroad spans over Kettle River, near Boyds.
@ View of ‘Paul Bunyan' coming down Kettle River gorge,
upstream from the new county and railroad bridge crossings.
06/08/1942."

Left: caption: “Paul Bunyan boat passing over the submerged
site of Kettle Falls. New highway and railroad 0
bridges completed. 07/19/1941."

Above: caption: “Old and
- ‘new bridges near Kettle
*‘ Falls, Washington, April
5 1941"

s Left: caption:  “Kettle
Falls Railroad Bridge con-
struction, ca. 1941" %

“...This was our country. God created this
Indian Country, and it was like he spread out
a big blanket, and he put the Indians on it.
= The Indians were created here in this
__country, truly and honestly, and that was the
. time our rivers started to run. Then God put
fish in the rivers, and he put deer and elk in
> . the mountains and buffalo upon the plains,
= ~ and roots and berries in the field, and God
"ﬁ made laws through which there came the
~ increase of fish and game. When the Creator
gave us Indians life, we awak-ened and as
soon as we saw the fish and the game we
knew that they were made for us. For the
men God gave the deer, the elk and the
buffalo to hunt for food and hides; for the
women God made the roots and the berries
for them to gather, and the Indians grew and
multiplied as a people, and gave their
thanks to the Creator. When we were
created we were given our ground to live on,
and from that time these were our rights...”
RE: statement of Colville and Okanogan Chiefs,
| 1025
Top: caption: “Indians fishing from platform and
rocks at Kettle Falls”
Bottom: caption: *Interior Salish Indians 172
in camp, ca. 1935"

171

“The river was the central and most powerful element in the
religious, social, economic, and ceremonial life of my people.
Suddenly, all of this was wiped out. The river was blocked,
the land was flooded. The river we had known was destroyed.
Our homesites were gone. The fordings were made im-
possible. The far banks were beyond our reach. The root-
digging prairies were cut off. The salmon came no more, and
with the disappearance of the salmon, our traditional eco-
nomy was lost forever.” 173 174
Jim DeSautel, member, Colville Confederated Tribes (CCT), 1977

High and Dry
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The reservoir flooded eleven towns that had post offices. Daisy, one small town
that was relocated, had three stores, two churches, a blacksmith shop, a cream-
ery, a saloon, a highway department garage, and a high school. The school was
rebuilt in a new location, but only the store and the service station were relocated.
The town of Kettle Falls found a novel solution to its problem. Unable to obtain
land adjacent to St. Paul's mission, their first choice for a new town site, Kettle
Falls residents annexed the nearby higher town of Meyers Falls and a strip of land
along the state highway connecting the two communities. The residents of both
towns, after some political maneuvering, then voted to abandon the old town site
and the strip. They gave the old town of Meyers Falls the new name of “Kettle
Falls.” Many residents of Meyers Falls resented this forced merging of their town
with their relocated neighbor. Marcus, with a population close to six-hundred in
1940, was the largest town that had to be relocated. It was moved to a 175
bench about 145-feet above the former town.

177

“...0n weekends and holidays, excursions are
run from the dam up the new lake in streamline
Diesel-powered launches...Substitution of a
placid lake, five miles wide in places, for a tur-
S bulent river, opens a vast new field for rec-
reation in central Washington. Sportsmen, with
the aid of state and federal agencies, will stock
the water with game fish. Docks and harbors
are to be built. When the dam is completed and
rapids have vanished for the entire 151 miles, it
will be possible to make boat trips into the
scenic Arrow Lakes country of British Columbia
in Canada. And because the Reclamation Bur-
eau intends to keep the level of the lake nearly
constant through regulation of the flood water
run-off and subsequent irrigation pumping,
there will be year around use of the lake's
smooth surface...”
| Popular Mechanics, February 1941

Top: caption: “Back water rising along the Colville
X River outlet, 1941"
m Bottom: caption: “Beach at Lake Roosevelt (just
" above the dam) created by Grand Coulee
5 _~ Dam, Washington, ca. 1968"

.

179
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“...Kettle Falls, an old town, had to move out of the way of the rising
water. The people like their town's name, and yet they couldn’t legally
take the name along. So they voted to extend the city limits for four miles
to take in the little high and dry community of Meyers Falls. Myers Falls
didn’t like it but they were not incorporated and they were outnumbered,
so they lost their identity. Meyers Falls is now Kettle Falls, although the
names of some of the stores and buildings still read ‘Meyers Falls.’...”
Popular Mechanics, February 1941 176
Above: caption: “Town of Kettle Falls, ca. 1938"

A Sportsman’s Paradise

178

Above: caption: “Miss Cou-
lee brings tourists close to
the construction work at
= Grand Coulee Dam, 1940”

Left: caption: “View of the
Excursion Boat Miss Coulee
— Lake Roosevelt” 180
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Top Left: caption: “Grand
Coulee Dam and Lake Roo-
' sevelt in Summer”

Top Right: caption: “Five-
passenger Beechcraft float
lane taking off from North
Marina, 1946”

Left: caption: “Water skiing
on Lake Roosevelt, ca. 4,
1959”

The original seventeen lakes in the Col-
umbia Basin Project area have been
" joined by a host of new lakes. These lakes
# rose out of the ground as irrigation water
in the area caused the water level in the
soil to rise and this higher water table
enlarged some of the old lakes, formed
new ones and caused still others to
merge into larger bodies of water. As
each new lake appeared it was carefully
studied and a plan worked out for its
development. If the water was deep
enough, it was stocked with trout (mostly
rainbow). Waters which were infested
with “rough fish” were poisoned and later
planted with game fish. Plantings were
not confined to fish. The Washington
State game department also releases
game birds (i.e. pheasants) each year in
the irrigated portions of the basin.
Top: caption: “Corral Lake is one of the many
project-created lakes which make up the
majority of the more than 100 bodies of water in
the Columbia Basin.”
Bottom: caption: “Hunters on the project’s
Potholes Reservoir near Moses Lake reap a
harvest of waterfowl attracted by the 183
many project waterways, seep lakes
and reservoirs”

“...The Columbia is a big river,
bigger than many people realize. Its
flow ranges from a maximum of
700,000 cubic second feet in flood
stage to less than 50,000 second
feet in winter. It raises and lowers
as much as fifty feet between high
and low-water stages. The problems
of handling this volume of water in
a storage pond were, therefore, on
the Paul Bunyan Scale...”

Popular Mechanics, February 1941

Left: caption: “Rising backwater at Oro-
pothem Creek, ca. 1941"

185
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Paul Bunyan Scale

184

“...There are numerous smaller
streams and rivers emptying into
the Columbia between Grand Cou-
- lee and the boundary, and each of
these channels and valleys had to
be cleared ahead of rising water. In
one instance, the Spokane River will
be backed up twenty-eight miles,
bringing a new fresh-water lake to
within twenty-five miles of this in-
, land empire metropolis...”

Popular Mechanics, February 1941

Left: caption: “Tugboat NESPELEM with
a barge on the Spokane River, 1941"

186
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“...Land and property purchases in the reservoir amount to
three million dollars and there are a few scattered con-
demnation cases yet to be decided. One involves the power
' site at Kettle Falls. Clearing expenses make up the rest of the
Paul Bunyan s Pond $11,300,000 total lake bed cost. People of the Northwest call it
Lake Columbia but engineers on the job call it Paul Bunyan’s
Pond.”
Popular Mechanics, February 1941

187 188

Part 5

To Stagger the Imagination

On a Grand Scale

189 190

“...Comparisons with oth-
er engineering achieve-
ments, as well as with the
wonders of nature, are so

...The Grand Coulee Dam will be the largest in volume, B Jwe-inspiring as to stag-

second in height to only the 726.4-foot Boulder Dam. Even

biggest man-made structure on earth, far surpassing the
great pyramid of Cheops, which for thirty centuries was
man’s biggest structure, until the Boulder Dam was built. The
finished dam will occupy more space than the entire pop-
ulation of the United States - men, women, and children - and
will weigh more than twice as much...”

U.S. Bureau of Reclamation (ca. 1940)

the base of the dam, covered by the Mason-Walsh-Atkinson- w”"ﬂf"“l-l 1 ger_lthe m:;gmatlon. Nﬁ)t
Kier contract, completed in the winter of 1937-38, was the 1111 i RN until you have actually
! ! ol M ) it seen its immensity, its

e passes even the Boulder
Dam project on the Col-
orado River...."

il Popular Science, February 1936
Left: caption: “In a year, over 1.8
million yards of concrete is pou-
= red. And this is just for 19,
. AN Y .. the foundation!”

191
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“Grand Coulee dam, the federal project on the Columbiariver,
will be the largest single structure ever built by man,
according to present plans. Containing three million, six
hundred thousand cubic yards of concrete, it will rank first,
the Great Pyramid of Egypt second and Boulder dam third. If
the dam is increased in size, as suggested, its nine million
cubic yards of concrete would be three times the size of the
largest pyramid. These figures were given by Francis Don-
aldson, chief engineer for the Mason-Walsh-Atkinson-Kier
company which holds the contract for the first unit of the
dam.”

Popular Mechanics, April 1935

193

www.PDHonline.org

IR S S P S
“The public provided a seemingly insatiable appetite for statistics about ‘the
eighth wonder of the world.” People loved to hear how many pancakes the 3,000 to
6,000 workers ate each morning at breakfast or how many miles of tubes ran
through the dam. They devoured pictures of the great structure, as high as a forty-
six-story building, just five feet shorter than the Washington Monument, and they
saw drawings of the 12.5 million barrels of concrete or envisioned them together
in a train 500 miles long. Most popular were comparisons with the Great Pyramid
of Egypt, or two, or three, or even four of them.”
Paul Pitzer, Author/Historian
Above: caption: “Five pyramids, each one as large as the famous one at Giza in 194
Egypt, could be set in the masonry of the Grand Coulee Dam, as shown in the drawing”

“...Nearly twelve million cubic yards of
concrete, more than three times that
required for the Boulder Dam, will be
used in constructing the dam, power
plant, and appurtenant works — suf-
ficient to build a monument as high as
he Washington Monument and cover-
ng six average city blocks...”
U.S. Bureau of Reclamation (ca. 1940)
y Left: caption: “The Grand Coulee Dam com-
pared with other marvels of engineering and
nature. It will create a waterfall more than
. twice as high as Niagara.”

195

“...Grand Coulee was begun in
1934 and will be completed in
1942. Everything about the great
mass of concrete is fabulous.
Eighty-three tons of welding rod
are used in making the nine
miles of welds required to com-
. plete the steel penstocks that
will lead the water to the tur-
bines.

Popular Mechanics, April 1940
Above & Left: caption: “Inst- 196

“...Eleven miles of X-ray film
will be exposed in the job of
studying those welds. Rod-
men making a topographic
map of the irrigable area will
walk 70,000 miles...”

Popular Mechanics, April 1940

Left: caption; “A hundred and fifty-
seven welders. cutters, and helpers
were employed at one time on re-
pairs and construction”

197

alling a penstock section”

Bigger Than Ever Before

198
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“...Everything about the Grand Coulee dam is ‘bigger than ever before.’
Never before has a river the size of the Columbia been damned, or a steel
cofferdam 3,000-feet long been sunk to bedrock to hold back the swirling
waters while work was started. Never before had it been necessary to
excavate and carry away 20,000,000 cubic yards of material to scratch
down to bedrock...”

Popular Mechanics, April 1938

Left: caption: “Constructing the west cofferdam, 1935”

Right: caption: “Over fifteen million cubic-yards of earth and rock were

removed from the dam site” 199

The Biggest Thing on Earth

201

203

© J.M. Syken

www.PDHonline.org

200

“Boulder dam is the largest
structure ever built by man,
yet it could be buried in the
a4 base alone of a concrete col-
' ossus which engineers are
raising above the Columbia
river in Washington. Called the
I ‘biggest thing on earth,” the
Grand Coulee dam, when
finished, will be three times
the size of Boulder, will de-
velop one and a half times as
much power, and will provide
irrigation for an area one and
a half times the size of Rhode
Island...”

| Popular Mechanics, April 1938 202

. ations. Before the MWAK Com-

s bars will have been used to re-
” inforce the concrete work. Al-

t 30,000 to 50,000 tons of steel.”
I Marcus Columbian, November 20"

] Left: caption: “Installing rebar during
the construction of the powerhouse”

“According to U.S.B.R. officials
over 4,000 tons of steel have
already been built into the gig-
antic Grand Coulee dam found-

pany finishes its present con-
tract, about 12,000 tons of steel

together, the entire dam, when
completed, will contain about

1936

204
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= placed inside its dimensions with
~_ roomto spare...”

“...The dam will be as high as a
forty-six-story building and as long
as fourteen ordinary city blocks. Its
bottom will be as thick as the length
of a six-car train, and four vessels
the size of the ‘Queen Mary’ could
be spaced along its top. The twenty-
three million tons of concrete will
bulk four times the volume of the
Great Pyramid and would require a|
train 500 miles long, from New York
to Detroit, to move at one time. It
could be used to build a solid
monument one city block square
and three times the height of the
Empire State Building. When fin-
ished, the entire population of the
United States, every man, woman
and child in the country, could be

Popular Mechanics, April 1938

“The easiest way to
describe those figures
is to say that this is the
largest structure, so far
as anybody knows, that
has ever been under-
taken by man in one
2 place. Superlatives do
not count for anything
because it is so much
bigger than anything
ever tried before.”
Franklin Delano Roosevelt,
POTUS, August 1934

Left: caption: “FDR eating
| lunch at Mason City, near
#= Grand Coulee Dam, October
- 2,1937" 209

“The significance of the
dam is not found alone in
the magnitude of its dim-
ensions, nor in the work-
manship that has gone
into its construction. It
lies rather in the ends
which are to be served.”
Harold L. Ickes, U.S. Secretary
of the Interior (1933-1946)

208
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“It was a good salesman who
sold this to Franklin”

Eleanor Roosevelt, August 1934

RE: comments upon seeing Grand
Coulee Dam for the first time (while
accompanying FDR). Despite her re-
servations, she saw the value of the
project for providing power, irrig-
ation and much needed employment
to thousands of unemployed men
during the dark days of the Dep-
ression.

210
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Magic in the Making

211
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“...Here are a few facts that can serve merely to outline the
magic that is in the making, under the supervision of the
United States Bureau of Reclamation, in what was actually a
desert a few years ago:

* The completed dam will create a waterfall more than twice
as high as Niagara;

« It will call for three times as much concrete as Boulder Dam,
a total of 9,500,000 cubic yards;

* Rock, sand and gravel are being produced at the dam site
by the largest plant of its kind ever assembled, electrically
driven...”

Popular Science, February 1936

212

GRAND COULEE DAM DATA:
Length at crest 4,173-feet

- Height above lowest
S | ock 550-feet
e — .
Height above 350-feet
. downstream water level
Pump lift to Feeder 280-feet
Canal
Spillway width 1,650-feet
Concrete content 10'5.85’000
cubic-yards
Excavation for dam, 20,535,422
common cubic-yards
Excavation for dam, 2,095,557
5 rock cubic-yards
= Maximum concrete 536,264 cubic-
pour, one month yards

213

Left: caption: “Concrete Mix-
ing plant on the site of
the Grand Coulee Dam, nine-
ty-two miles west of Spok-
ane, in the State of Wash-
ington. The first pouring of
concrete was made in Dec-
ember 1935, and pouring was
= continued at an average rate
m of 5,714 cubic yards a day.
" The dam is by far the great-
est of all concrete structures.
It is designed to raise the
upstream level of the Col-

- surface area of 128 square-
g H ” 214
miles.

215

© J.M. Syken

216

36



www.PDHcenter.com

“...Although the estimated cost of the Grand Coulee Dam and its power
plant is only about $190,000,000, a total expenditure of $393,000,000 will
be required to build and put into full operation the reclamation program
which is expected to provide ultimately 30,000 highly modernized, fully
electrified, forty-acre farms. These are expected to furnish ample re-
sources, with crop rotation and the building of at least four major in-
dustrial communities, to support an additional population of 1,500,000
people...”

Popular Science, February 1936

Above: caption: “This map shows the area in which 30,000 forty-acre farms 217

will be provided by the reclamation project, supporting a population of 1,500,000”

“...It is estimated that
all of this power will be
absorbed within fifteen
years. Sale of the pow-
er is expected to lig-
~ uidate the cost of the
dam and power plant in
fifty years, after which
power sales will bring
an estimated return of
$15,000,000 per year..."
i Popular Mechanics, April
1940

Left: caption: “World's larg-
~est hydro-electric  power
. plant, with a rated capacity
of approximately 2,000,000
kilowatts, is located at Gr-
and Coulee Dam in 219

}l central Washington”

“...River water not used to
spin the turbines will pour
over a 1,650-foot long sp-
illway at the top of the
dam, creating a waterfall
twice as high as Niag-
ara...”

Popular Mechanics, April 1940
221
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“...This program will require the installation of eighteen gen-
erators with a horsepower rating of 146,000 each, or a total of
nearly three million. These giant units, operated on sealed
phosphor-bronze bearings, are expected to be capable of
being maintained without more than minor servicing for from
forty to fifty years, because of the fact that the intakes will
admit water that is practically free from suspended minerals,
grit, and other elements that would tend to wear out the

machinery...” 218
Popular Science, February 1936

.+ Top Left: caption: “An 18-foot dia-
/] meter penstock section brought by
train from the fabricating plant in
Electric City to Grand Coulee Dam
(October 1938)”
Top Right: caption: “The first 18-foot
diameter penstock liner sections at
Grand Coulee Dam (November 1938)"
Left: caption: “Construction of
. 220

underground pipes”

3
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Above: caption: “Scroll case
ready for concrete in L-9
turbine pit at the west
powerhouse of Grand Cou-
lee Dam (December 1947)"
Left: caption: “The two
14,000 h.p. station-service
turbines at the left power-
house are embedded in con-
crete to elevation 951, the
generator floor level,

August 1940”

“Interior of the
west powerhouse at Grand Coulee
Dam (December 1943)”

Left: caption: “Shaft of generating
unit, interior of power plant

at the Grand Coulee Dam, 227

ca. 1951

© J.M. Syken
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Above: caption: “By 1941,
- the dam is essentially com-
pleted, the left power plant
is constructed, and the
foundations are in place
for the right power plant
and pumping plant”

Left: caption: “The east
side powerhouse at Grand
Coulee Dam

(ca. 1942)" 224

“...A steel shaft 44-inches in diameter
connects the turbine with the electric
generator above it. These power-man-
ufacturing units are Westinghouse 3-
phase, 60-cycle, 13,800-volt generators
rated at 108,000 kilowatts. Each is en-
closed in a housing 45-feet in diameter
and is cooled by circulated air. The
rotor turns at 120 revolutions per min-
ute and the peripheral speed of its
outer rim is 130 miles per hour. The
entire rotating assembly, including the
water wheel below, weighs 1,000 tons
and is suspended from a thrust bearing
on top of the generator. The stator
frames are 37-feet in diameter and
nearly 10-feet tall...”

Popular Mechanics, May 1942

Left: caption: “Rotor for one of the Grand
Coulee generators weighs 587 tons and is
31-feet in diameter. Turning at 120 rev-

olutions per minute, the speed of 226
itsouter rim is 130 mph ”

“...Grand Coulee’s power plant, which began operation during the war, is
now proving its worth as a peacetime producer in the Pacific Northwest.
In the five years the plant has been in operation its energy output has
reached 20,000,000,000 kilowatt-hours - equal to the work performed by
1,000,000 men laboring eight hours daily every day for seventy-nine
years...”

Popular Mechanics, August 1947

Above: caption: “These are the nine generators in the left powerhouse at Grand
Coulee. Nine more generators are located in the right powerhouse. 228
Each generator has a rated capacity of 108,000 kilowatts.” (ca. 1964)
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“In every 24-hour period at Grand Coulee there are periods of ‘high’ and
‘low’ power demand which reflect the dining, reading, working, television-
viewing, and eating habits of a large portion of the people and industry of
the Northwest. The efficient operation of the hydroelectric plants at the
dam to meet these power demands calls for a continuous flow of water to
the generating units and sufficient ‘head’ or depth of water in the res-
ervoir behind the dam to turn the generating units. However, the Col-
umbia River fluctuates a great deal from peak flow during the summer
snowmelt to a low during the winter months, and the operation of the dam . ;
must be carefully planned to regulate water use and reservoir capacity in Evel"yone n Amel’lca
order to reap the greatest benefit from the river’'s power. In the winter
months water stored in the reservoir is used for power generation at
Grand Coulee and at the downstream dams below Grand Coulee which
have comparatively small storage reservoirs. In the spring when the
Columbia River begins its annual rise, 80-feet of empty storage depth in
the reservoir is available for use as a safety valve to partially absorb the
force of potential spring floods. This flood-control operation of Grand
Coulee has prevented a great deal of downstream property damage.”

U.S. Bureau of Reclamation (ca. 1964)
229 230

“Everyone in America has heard of Grand Coulee”

Richard L. Neuberger, Journalist (1942)

RE: the press had, interchangeably, dubbed Grand Coulee Dam: “The
Greatest Structure in the World,” “The World's Greatest Engineering
Wonder,” “The Eighth Wonder of the World” and/or “The Biggest Thing on
Earth.” All through the 1930s and ‘40s, the dam generated nationwide
publicity. However, few Americans knew much about the Columbia Basin
Project, then or now. The irrigation network Grand Coulee Dam made
possible is the largest single reclamation project ever undertaken in the . .
United States. In all, the project area (+2.5 million acres) is roughly twice An Englneerl ng Wonder
the size of the State of Delaware. Grand Coulee Dam (at one time the
largest concrete structure on earth) is its key feature, but only one piece
of the puzzle. In all, the total includes 333 miles of main canals, 1,993
miles of laterals (smaller distribution canals) 3,498 miles of drains and
wasteways and four large dams (besides Grand Coulee). In addition, there
is an enormous pump-generating plant beside Franklin D. Roosevelt Lake
- the reservoir formed by Grand Coulee Dam. Taken together, the irrig-
ation features of the CBP represent an infrastructure construction project

much larger than the dam itself.
231 232

2 T e mstlme

In 1955, the American Society of Civil Engineers (ASCE) id-
entified seven “Civil Engineering Wonders of the United
States.” The election committee members considered unique-
ness and pioneering design as their main criteria. Chicago’s
Sewage Disposal System, Colorado River Aqueduct, Empire
State Building, Panama Canal, San Francisco-Oakland Bay
Bridge and Hoover Dam all made the cut. Also included was
Grand Coulee Dam, part of the Columbia Basin Irrigation Pro-

ject (CBIP). 233 24
Above L&R: ASCE “Seven Wonders” plaque at Hoover Dam

© J.M. Syken 39
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Part 6

Water is Life

235

A National Undertaking

236

“...A National Undertaking...”
Franklin D. Roosevelt, President of the United States(ca. 1933)

RE: work on Grand Coulee Dam began in the summer of 1933 near the
height of the Great Depression. Newly-elected POTUS Franklin Delano
Roosevelt (above) promised the nation a “New Deal” and launched public
construction projects that employed millions of workers. Grand Coulee
Dam was one of the biggest. It was so big, many doubted the region
would ever be able to use all the electricity it could produce and/or 237
populate the arid land it would irrigate.

“There is much opposition in the east to the Grand Coulee
project and the entire program of western reclamation, but |
have no doubt as to the outcome”

Knute Hill, Congressman (Washington State)

RE: excerpt from a speech he made on October 16t 1936 to the Greater
Grand Coulee Chamber of Commerce. The effort to build Grand Coulee
Dam was played out against the background of that bitter fight in the
inter-war years of the 1920s and 1930s. Congressional opposition that
annually confronted funding was only one battle in a much larger war. The
debate encompassed a number of issues. Aside from the public vs.
private power debate, it included reclamation and the wisdom of opening
up more agricultural land at a time of food surpluses. As well, Grand
Coulee would give New Deal opponents a chance to denounce big gov-
ernment spending while allowing the western states a forum whereby
they could voice their resentment over the intrusion of eastern politicians
in their affairs. Although the project's boosters eagerly sought federal
financing to build their agricultural/industrial empire, they resented any

restriction imposed by their benefactors.
238

pAmaaEaassaERartessssmssees=™ “The United States is soon to face

the problem of supplying food-stuffs
and

for an overwhelming population.
Population

How that problem shall be met in
order to sustain the American stan-
dard of living has in recent months
become a subject of profound study.
Statements in the American Con-
gress are giving the matter serious
study as it relates to agriculture and
the apparent necessity for not only
making every available acre of pre-
sent day farms produce to the limit,
but for reclaiming waste and desert
lands against the day (only 72 years
distant) when the United States will
have attained a population of more
than 184,000,000 according to the
Pearl-Reed theory, or 322,000,000 if
the annual increase of population is
maintained at 1.4 percent...” 539
Food and Population (ca. 1930)

A problem for immediate
consideration in the
United States of America.

What the Next 30 Years Will Mean To America

Tssuad by

THE COLUMBIA BASIN IRRIGATION
LEAGUE

Spokane, Washingron

T
e I I e e e T e
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“Anyone who has an interest in the future of his nation for even the
existing century, is called upon to recognize that we are faced with a
problem of supreme difficulty, a problem to which publicists and econ-
omists may well give their profound attention. In the United States, from
1790 to 1860 the population increased at the uniform rate of about 3 per
cent per annum., but, since then it has fallen off considerably.”

Sir George H. Knibbs, Fellow of the Royal Anthropological Society

RE: excerpt from an article appearing in the October 1928 issue of Scientific
American. Between 1910 and 1920, the U.S. population increased at a rate of 1.4%
per annum (middle column above). A U.S. population in excess of 197,274,000 was
considered unsustainable for maintaining the standard of living, at the 240
time. Thus, by 1960 that threshold would be reached given the 1.4% growth rate.

© J.M. Syken
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“...Land utilization to the limit of our agricultural areas for the
production of foodstuffs is the remedy that the United States
Congress can apply as a wise and statesmanlike precaution
against the demands of the people in the next few decades.
Congressional action is being urged for the purpose of
providing American farmers with a market that will make it
profitable for them to farm the twenty million acres of land
which have gone out of production since 1920. The next
action, and of equal importance, is the reclamation by irrig-
ation of every acre of desert land for which water is available
in the West, and the drainage of swamp lands which may be
redeemed to agriculture in the South...”

Food and Population (ca. 1930)

241
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“The farmer as a primary producer is not necessarily the main beneficiary
of irrigation development. Local retailers of every kind, banks, public
utilities (both power and railroads), labor, wholesalers, jobbers, man-
ufacturers, and the general public are to a surprising degree dependent
upon agricultural production, not only because of the food produced for
direct consumption and the raw materials supplied to manufacturers, but
because of the general business activity which is created”

Major John S. Butler, U.S. Army Corps of Engineers (1933)

RE: promoters of the Columbia Basin Irrigation Project argued that the taxpayer
should foot the bill for the BCP believing that, eventually, the project would pay
for itself through the sale of electrical power. However, the power subsidy has
hidden the high price for irrigation water. The promoters used any argument that
would support their cause including population growth and future needs for in-
creased agricultural land. They emphasized the benefits to be realized including:
abundant hydroelectric power, easing of chronic unemployment, flood control,
recreation, navigation, conservation and, during WWII, national security. At a time
when other nations chose military aggression to solve their financial and social
problems, the U.S. government turned to large public works projects. New cities
with industries powered by cheap electricity provided from publicly owned plants
were planned. Grand Coulee Dam, with the jobs it created and the promise it held,
convinced many Americans down on their luck that their government was, for the
most part, still on their side. 242

“Reclamation of arid lands is not a local question but a
national one. Yesterday | stood on a mountain and | could see
a sea of arid land that would be fertile of it had water on it. |
saw, too, laid off like squares on a checkerboard, areas that
had been abandoned by the men farming them. It seems to
me that Congress can well afford to provide credit that will
enable that land to be flooded with water.”

Nicholas Longworth, Speaker - U.S. House of Representatives

243

Every Drop of Water

“Every drop of water that runs to the sea without yielding its full
commercial returns to the nation is an economic loss which, in all its
economic implications, an be computed in millions. The initiation and
construction of the Columbia Basin irrigation project is inevitable. It
should be undertaken at the earliest possible date. My observations have
convinced me that the Columbia River basin should be embraced in a
national program of major water improvement. It should not be delayed
until we are overwhelmed with population in this country. In the upper
stretches of this river there are two and one half million horsepower, and
there is a possibility of adding 1,750,000 acres of land to intensive cultiv-
ation. By utilization of these great resources, the state’s industrial devel-
opment will be greatly promoted and its population increased one-half.
Water today is our greatest undeveloped resource. Our streams and
rivers offer us a possible total of 52,000,000 horsepower, and of this less
than 11,000,000 has been developed. Our government has done effective
work with water, but we have wasted vast sums of public money under
political pressure and we have now skimmed off the easy jobs. Today it is
the major engineering jobs and the opportunity of great national design
which lie before us.”

Herbert Hoover

RE: speech made in Seattle on August 215t 1926 while he was serving 245

as Secretary of Commerce in the Coolidge Administration

© J.M. Syken

“...For the future, low power rates should reduce the burden
of the heavy users of power particularly those engaged in
pumping for irrigation and should attract new industries,
particularly those requiring large blocks of power. And as the
irrigable lands are reclaimed, thousands of small farms
should be established not for the purpose of one-crop farm-
ing to raise products of which there may already be a sur-
plus, but for the purpose of establishing farm homes with
such surroundings that families may live there in comfort
largely from the products of their own farms under diversified
farming methods that will also permit the marketing of
sufficient products to meet the running expenses...”

RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R.
1936)

246
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‘...It has been the experience in
the past that for every family on an
irrigated farm there is also one in
i the towns that are developed on
the project to serve the farming
districts and still another in the
more distant cities and towns en-
gaged in the manufacturing and
transportation of things that the
farmer must buy. Benefits that flow
from the construction of an ir-
rigation project, such as this will
be in the future, are far-reaching

4 indeed...”

RE: excerpt from Columbia Basin Project - Grand
Coulee Dam (U.S.B.R. 1936)

Left T&B: caption: “The peaches and hops pictured
were grown on the Yakima Federal Reclamation
Project, across the river from the Columbia
Basin Lands. Irrigation will duplicate these
results on the Columbia Basin Proiect”

247
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A Responsibility to Civilization

248

“...are presenting to the people of the country the opportunity for ex-
tension of federal reclamation that will add more to the total capital wealth
of the nation than can be added by projects in any other part of the
nation. We in the state of Washington are particularly proud of our accom-
plishments in the field of reclamation and irrigation. We boast that the
Yakima and Kittitas projects are models of efficiency from whatever
standard they may be judged, | say to you who are meeting here, in the
presentation of your arguments on behalf of the further activity of the
federal government along the lines of irrigation and reclamation, carry
with you always the understanding, and conviction and belief, that the
work you are doing is a vital and important factor in the nation’s ful-
fillment of its responsibility to civilization. There is no work that is more
important. | urge an aggressive, vigorous and self-confident campaign on
your behalf.”

Lewis B. Schwellenbach, U.S. Senator (State of Washington)

RE: excerpt from a speech he made on October 16" 1936 to the 24th annual
meeting of the Washington Irrigation Institute concerning the Roza and Grand
Coulee project/s

249

ed to operate twenty giant
pumps which will lift water 310-feet from the pool formed by
the dam, through a canal nearly two miles long, into the
Grand Coulee irrigation reservoir. Each of these pumps will
be driven by a 33,000-horsepower motor, and, in effect, they
will operate as so many generating turbines running in ser-
vice...” 250
Popular Science, February 1936

On May 1st 1948, three years before irrigation water was due
to flow through the Columbia Basin Project's main canal to
make large-scale irrigation possible, irrigation water reached
some project lands via an irrigation canal from a pumping
plant on the Columbia River at the southern tip of the project.
Thus was the goal reached that project supporters had
envisioned for years. But now that the land had water, it
needed people to clear and level the land, enrich it and build
and buy farm irrigation facilities to properly apply the
available irrigation water. On July 20" 1948, Public Announ-
cement No. 1.1 was sent to 2,500 persons who had previously
indicated an interest in the lands of this first irrigation block
and, via the press wire services, the announcement was
broadcast to the nation.

251
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Irrigation Block One
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For the fifteen federally owned farm units in Irrigation Block 1, several
hundred inquiries were received and one-hundred and sixty formal, five-
page applications filed by war veterans from half of the states. Each
applicant was expected to have farming experience, be physically and
mentally fit and have good character references and a net worth of at
least $3,700. All applications were carefully screened by a three-member
examining board, consisting of a project farmer from the South Columbia
Basin Irrigation District, a veteran well acquainted with veterans’ affairs
(veterans were given preference for farm units), and a representative of
the U.S.B.R. About three months later, on November 15t 1948, a public
drawing was held in the auditorium of the Pasco Recreation Center, where
the applicants received priority numbers. After an interview with U.S.B.R.
officials some time later, ten applicants selected their farms from the
available land, signed a land sale contract with the Government and the
land became theirs to develop.

253

“The supply and distribution system for the project’s irrigation water starts at
Franklin D. Roosevelt Lake, the reservoir behind Grand Coulee Dam, and
stretches south and west to the city of Pasco at the southern tip of the project,
160 miles away. A network of thousands of miles of waterways traverse the
project area, bringing water to the fields and removing the excess...”

U.S. Bureau of Reclamation (ca. 2008)

RE: although irrigation had been the primary goal of the promoters of Grand Coulee Dam,
those benefits were slow in coming. The first deliveries of irrigation water came from an
entirely different source - a pumping plant and canals near Pasco, WA., which entered
service in 1948 and irrigated about 4,500 acres of cropland. To provide water from Lake
Roosevelt for irrigation purposes required a pumping plant, 1.6 mile feeder canal and an
equalizing reservoir at Grand Coulee. The equalizing reservoir would occupy a 27-mile
stretch of Grand Coulee between the dam and Coulee City to the south. Filling the reservoir
required two structures; Dry Falls Dam (at Coulee City) and North Dam (near Grand Coulee
Dam). The result was Banks Lake (named for Frank A. Banks, the Chief Construction
Engineer for the Grand Coulee Dam project. These facilities were completed in 1951.

Above: June pea harvest on Clifford farm in 2008. Mr. & Mrs. Warren Clifford were ~ 255

the first settlers to establish a home in the Pasco Unit of the CBIP in 1948
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Government-owned farm units on the Col-
umbia Basin Irrigation Project (CBIP) were
offered for sale to qualified applicants,
like WWII veteran Warren Clifford who,
having met the other criteria, received
preference over non-veterans.

Above& Left: caption: “Mr. & Mrs. Warren
Clifford on their Columbia Basin farm”

Farm-in-a-Day

256

“On a windy day a few months ago, a
cyclone of activity struck a plot of
barren ground in the Columbia Basin
of Washington. In twenty-two hours,
a $75,000 farm grew from raw and
rough land which had yielded only
sagebrush, cheat grass and boulders
the day before. This farm-in-a-day
was complete with a furnished, sev-
en-room home, machine shed, gar-
age and shop, cattle loafing shed and
chicken house; fences, young trees,
shrubs and grape arbor; eighty lev-
eled, fertilized, planted and irrigated
acres, an array of gassed-up, grea-
i sed-up machinery; a cow and baby
4 chicks under a glowing brooder. And
it all went as a gift to a lucky but
deserving Gl named Donald Dunn...”
Popular Mechanics, December 1952

Left: caption: “Donald Dunn, winner of
farm-in-a-day, and U.S. Representative
a (later Senator) Henry M. Jackson,

with potato crop, 1952" 257

© J.M. Syken
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...‘The native vegetation in these parts is mostly cheat grass,’ explains
D.M. Harris, former county extension agent in the basin. ‘There’s no lush
growth such as that on virgin soil of the coast to return nitrogen. And
where there is excessive heat and insufficient moisture, nitrogen escapes
in the form of gas. What little nitrogen was in the basin’s virgin soil the
early wheat farmers took out in seven years. To grow a descent crop on
arid soils such as we have here, a man should fertilize the land every
year.'...”

Popular Mechanics, December 1952 258
Above: caption: “Columbia Basin land before irrigation”
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“...0n the afternoon of April 11, 1952, a representative of the
Veterans of Foreign Wars called at the little house the Dunns’
had rented. He had a telegram. The telegram said that Donald
D. Dunn had won the contest conducted through the nation
by the VFW to select a worthy veteran of World War Il to
receive a farm to be built in a day. The farm was to celebrate
the coming of water to the Columbia Basin from the vast new
storehouse behind Grand Coulee Dam...”

Popular Mechanics, December 1952

262
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“...Behind the new farm was more than a year of expert, scientific planning. Five
of the West Coast's top architects studied farmers’ needs and habits before
designing the model home. The entire farmyard was planned for convenience,
serviceability and attractiveness. The crops planted were carefully selected as the
best for the particular acres involved in Dunn'’s free farm...”

Popular Mechanics, December 1952

Left: caption: “Construction during the ‘Farm-in-a-Day’ project at Moses Lake, WA. During a|
22-hour period volunteers erected a complete 80-acre farm to celebrate the coming of
irrigation with the Grand Coulee Dam.”

Right: caption: “Two of Don Dunn's daughters enjoy two piglets housed in the new pig
house that was included in the ‘Farm-in-a-Day’ at Moses Lake given to Donald Dunn, a
263 decorated Gl and top notch farmer who had been flooded out by the Cottonwood 264
River in Kansas.”

© J.M. Syken 44



www.PDHcenter.com

www.PDHonline.org

“...John L. Toevs, chief of the land de-
velopment branch for the Bureau of
Reclamation, adds: ‘For years this land,
without irrigation water, was good only
for grazing cattle and sheep. As grazing
land, it returned five or six cents an
acre. As crop land, the returns will run
better than $150 an acre.’...”

. Popular Mechanics, December 1952

Left: caption: “Communities throughout the
basin held promotional festivals to herald the
b arrival of irrigation water. Moses Lake
created ‘Farm-in-a-Day.” In spite of having
tripled their Moses Lake holdings, Donald
Dunn and his family returned to the Midwest
after three years, unable to make a living.
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Pump & Dump

267

BANKS LAKE

D

An extensive system of canals and subsidiary “lateral” canals was designed to
feed irrigation water throughout the region. The Main Canal runs south from Dry
Falls Dam for twenty-one miles and includes Billy Clapp Lake - a reservoir created
behind Pinto Dam. South of Pinto Dam the canal splits in two. The eighty-eight
mile West Canal runs through the Quincy Basin and south to the Frenchman Hills.
The eighty-seven mile East Low Canal courses southward to Warden and then to
near Scootenay Reservoir, where it divides into two branches; one of them ending
near Eltopia and the other terminating at the Columbia River south of the White
Bluffs, near Pasco. Most sections of these projects were completed by the mid-
1950s. In all, more than three-hundred and thirty miles of major canals were
supplemented by nearly 2K miles of lateral canals.

Above: Scabland north of Dry Falls Dam. The USB. lowered the level of Banks Lake 268

in the fall of 2011 for dam maintenance exposing basalt normally inundated by Banks Lake

- A unique feature of the Columbia Basin
irrigation project is that valley bottom
lands will play almost no part except as
drainage lines for escaping water...The
glacial river channels, however, will
afford excellent drainage and locally can
be used for secondary reservoirs and

channels.”

J. Harlen Bretz, Geologist(1932)

RE: many natural channels carved by the ice-age
floods were used to move water through the project. In
some areas the flood channels were at right angles to
the designed path of the irrigation water. Huge siphons
were used to cross these obstacles. To maintain elev-
ation and take advantage of the storage opportunity at
the site of Billy Clapp Lake, the Bacon Tunnels were
bored east of Dry Falls. More than three-hundred miles
of main canal were constructed.

Top: caption: “Concrete irrigation siphon under con-
struction”

Middle: caption: “Tunnel construction” 269
Bottom: caption: “Canal construction and finishing”

© J.M. Syken

“...The present development project includes a plan even-
tually to pump flood waters in excess of the Columbia’s nor-
mal flow into the this old ‘Grand Coulee’ and from there
distribute it to 1,200,000 acres of rich soil that now lie useless
because of inadequate moisture. Power for pumping this
water will be available from the billions of kilowatt hours that
would otherwise go to waste during summer floods...”

Popular Mechanics, May 1942 70
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“...At present, there are more than 2,000
miles of canals on the project. Included in
this 2,000 miles of waterways are sixteen
large canal siphons and two tunnels, which
carry the water of the Columbia across
coulees and through barriers of high ground
with little loss of elevation. The largest of
= these irrigation structures is the Soap Lake
“ Siphon, which carries the waters of the
West Canal across the lower end of the
Grand Coulee. It is actually an inverted sip-
hon which dips from the high ground to the
east of Soap Lake, crosses the coulee in a
semicircle around the northern end of the
lake, and comes out on high ground to the
west. This concrete tube is 12,883-feet long
and has an inside diameter of 22-feet 4-
inches for the major portion of the distance,
with the r i 25-feet in di .
Though it will hold forty-one million gallons
of water, engineers say the water in it will
change every 16 minutes when the water in
% the canal is flowing at full capacity....”

U.S. Bureau of Reclamation (ca. 1964)
Left: caption: “Winchester Waste-way - the floor
pour is complete and the concrete finisher
sets bolts in the fresh concrete, 271
May 1950"
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“...Banks Lake is an equalizing reservoir formed by sealing the north and
south ends of an Ice Age channel in the Upper Grand Coulee. This 27-mile
reservoir makes it unnecessary to regulate the pumping of water from
Franklin D. Roosevelt Lake to meet daily irrigation requirements. Water
can be pumped into this reservoir when both power and water are
available and stored until needed for irrigation. The dam at the north end
of the reservoir is an earthfill dam, 1,450-feet long and 145-feet high. The
south dam, known as Dry Falls Dam, is an earthfill dam also, 9,800-feet
long, 123-feet high, and comfortably supports a two-lane transcontinental
U.S. highway across its top. The reservoir between these two dams is
twenty-seven miles long with a total storage capacity of 1,275,000 acre-
feet of water (an acre-foot is equal to one acre of water a foot deep, or
325,850 gallons). Of the total volume of storage capacity of the reservoir,
about 60%, or 761,800 acre-feet, is considered ‘active storage’ - water
which is above the lowest outlet of the dam. This is roughly 245 billion
gallons of water, enough to cover the entire State of Rhode Island almost
a foot deep. The ‘active storage’ of Banks Lake will be replaced seven to
eight times a year when the project is completed, depending on such
factors as the amount of rainfall the land receives, evaporation, and other
conditions which govern the demand for irrigation water in the basin...”

U.S. Bureau of Reclamation (ca. 1964) 212

273

“...Normally, pumping into the reservoir begins in May or
June and continues intermittently through August or Sep-
tember. The final weeks of pumping build up a reserve of
water which can be used during the early fall and the
following spring before pumping is resumed. From the
equalizing reservoir the water moves south through outlet
gates in Dry Falls Dam near Coulee City, flows through two
miles of main canal, crosses Bacon Coulee in the 1,038-foot-
long Bacon Siphon, and enters the 10,045-foot-long Bacon
Tunnel bored through a plateau of hard basalt rock. Pouring
out of the tunnel, the water next flows through two ancient
lake-beds, a concrete-lined canal, and the bed of a prehistoric
river....”

U.S. Bureau of Reclamation (ca. 1964)

274

Left: caption: “Columbia Basin Project, Irrigation Division, East Low
Canal, Specifications No. 1422 - Utah Construction Co. and Winston Bros.
Co., Contractor. Looking northeasterly over Crab Creek Siphon No. 1.
Bifurcation works junction of Main, West, and East Low Canals is at the
end of the siphon in left background. Fill over siphon beyond the form
jumbo is crossing of P.S. Highway No. 7. Form stands at Section 95 and
re-steel is in the place to Section 110 in foreground. August 1943.”

Right: caption: “Man gives scale to Bacon siphon (April 1950)" 27
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“...Five miles below Bacon
.~ ' Tunnel, the water plunges
¢ - 165-feet over a basalt cliff into

the upper end of Long Lake
Reservoir. Appropriately na-
med ‘Summer Falls,’ the water
pours over these cliffs only
during the irrigation season.
Normally, Long Lake Res-
ervoir is used only as a water-
way. However, if an emer-
gency should call for a quick
shutdown of the system, the
reservoir can store water com-
ing down the Main Canal until
the system is in operation
again or until the upstream
head-gates can be closed...”
U.S. Bureau of Reclamation (ca.
1964)

Left: caption: “Dry Falls  ,,,
State Park, Washington”

279

Top Left: caption: “Excavation
for the feeder canal at Grand
Coulee Dam (December 1946)”

Top Right: caption: “Canal-lining
:—\.""‘I“-—-—- equipment moves through Eph-

~ rata, Washington (July 1948)”

Left: caption: “Car parked in
completed section of Main  2s1
al.October 1949"

—
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“...Continuing on its journey to the farms of the Columbia
Basin, the water enters the Main Canal at the edge of the
irrigable land. At this point it has traveled fifteen miles from
Banks Lake and is forty-four miles south of the pumps at
Grand Coulee Dam. About 6-1/2 miles west and slightly south
of Long Lake is the bifurcation works, where the Main Canal
divides into the West Canal and the East Low Canal. The East
Low Canal extends eighty-seven miles from the bifurcation
works down the eastern edge of the project and empties into
the Scootenay Wasteway, which flows into Scootenay Res-
ervoir. From the bifurcation works, the West Canal travels
south and west to Soap Lake, where it jogs around the lake
and crosses the Lower Grand Coulee via the Soap Lake
Siphon, ending finally near Lower Goose Lake, eighty-eight
miles below the bifurcation works...”

U.S. Bureau of Reclamation (ca. 1964)
280

“Irrigation as practiced in the State of Washington may be studied in a
two-day motor trip from Spokane. The trip would include wide reaches of
the Columbia basin to be irrigated from the Grand Coulee...Continuing
west from Quincy, the road drops into the valley of the Columbia to follow
upstream to Wenatchee. A variety of side trips from Wenatchee gives the
visitor a complete picture of the possibilities of irrigation in Washi-
ngton...”

Spokane Chronicle, May 23" 1936

Above: caption: “A ditchrider travels the project’s canals daily, turning water into
the farmers ditches when needed and keeping an account of the amount 282

of water used at each farm”
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“...Much of the water in the Columbia Basin Project sees double duty
before it returns to the Columbia River. It is used for irrigation, then
drained off the land, recaptured by drains, wasteways, and natural
channels, and then is used for irrigation a second time. Key structure in
this economy operation is O’Sullivan Dam. This earthfill dam forms the
Potholes Reservoir, directly south of Moses Lake in the center of the
Columbia Basin. The dam is 3-1/2 miles long and rises 200-feet above
bedrock. It has an ‘active storage' capacity of 379,500 acre-feet and
covers about forty-five square miles. From Potholes Reservoir, the
Potholes Canal flows south-east about seven miles, then turns south to
parallel the East Low Canal for about fifteen miles. It passes west of
Othello, then swings east to the Scootenay Reservoir, where it joins the
waters of the East Low Canal. At the south end of the reservoir, the
Potholes Canal flows south and then southwest to supply irrigation water
to thirsty lands before ending six miles north-west of Pasco...”

U.S. Bureau of Reclamation (ca. 1964)

283
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“...The Wahluke Branch Canal diverts from the Potholes
Canal six miles south of Othello and passes through the
Wahluke Siphon to serve the lands of the Wahluke Slope.
This area slopes south from the Saddle Mountains to the
Columbia River. It is about forty miles long and varies from
five to ten miles wide...”
U.S. Bureau of Reclamation (ca. 1964) 281

Above: caption: “Wahluke Slope Vineyards”

“...About 25% of this land, or app-
roximately 42,000 irrigable acres, is in
the safety control zone maintained by
the Atomic Energy Commission. The
Hanford Atomic Works is located acr-
oss the river from the slope, and the
control zone is maintained for safety in
case of an accident that would cause
radiation danger in the area...”

U.S. Bureau of Reclamation (ca. 2008)

Left: caption: “Nuclear reactors at the Han-
ford site along the river”
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“...These are the canals and reservoirs that form the main
network of waterways that can now deliver water to almost
half of the irrigable acres in the project area. Before the full
project can be developed, there is still much work to be done.
The East Low Canal, which will furnish water to the south-
eastern tip of the project, will have to be extended and the
East High Canal, which will roughly parallel the East Low
Canal and will serve water to the east of the area now
irrigated by the East Low Canal, will have to be constructed.
Also, many miles of main and secondary waterways and
related irrigation structures will have to be built throughout
the project area. The pumping plant at Grand Coulee Dam will
require six more pumps to lift the greater water volume into
the irrigation system in order to serve the full project. When
completed, the total irrigated area of the Columbia Basin
Project will be more than a million acres and will serve water
to about 10,000 farms.”

U.S. Bureau of Reclamation (ca. 1964) 286

Lots of Life

287

“Water is life. And Grand Coulee Dam spreads it around.
Potatoes, sugar beets, wheat, vegetables...The water makes
the brown land green. Without Grand Coulee Dam, you
wouldn’t have big towns like Moses Lake, Ephrata, Othello.
Lots of people, lots of life.”

Grand Coulee Dam Tour Guide (ca. 2013) 288

© J.M. Syken
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Part 7

Fish ‘gotta Swim

289

Coup de Grace

290

“...A unique problem has been what to do with the hordes of salmon that
normally migrate to the headwaters of the river to spawn. The fish make
their way past the Bonneville and Rock Island dams downstream by
means of fish ladders and escalators, but Grand Coulee is too gigantic a
mass for them to climb. No fish can get by the big dam. The salmon
spawn in tributaries of western Washington rivers, beginning with those
nearest the sea, after enormous numbers have been caught, and after
those native to the lower tributaries have left the river. According to the
Bureau of Fisheries estimates, about 4% of the Chinook (King) and 13% of
the Blueback (Sockeye) fish that pass the Bonneville dam formerly went
above the Coulee dam site, which is 600 miles from the sea. The
propagating of fish as a substitute for natural spawning above the Coulee
will increase the salmon run...”

Popular Mechanics, April 1940

RE: because it had no fish ladders, Grand Coulee Dam completely blocked fish
migration upstream of the dam after 1938. As a result, some twenty-seven
thousand salmon and steelhead trout that had been part of the downstream
commercial fishery could no longer spawn above the dam.

291

Four species of Pacific salmon: Chinook, Coho, Sockeye and
Chum (as well as steelhead trout), are found in the Columbial
River. These anadromous fish are born in freshwater, spend
three to five years there as fry and juveniles, and then travel
to the Pacific Ocean as smolts. There, they feed continuously
until they make their way back upstream to mate and die
where they were born. The salmon that once spawned above
Grand Coulee Dam were of very high quality and were highly
valued both by American Indians of the region and by
commercial fishermen on the lower river. Intensive exploit-
ation of the several species of salmon and of steelhead trout
began with the establishment of the salmon canning industry
in 1866. Besides salmon and steelhead trout, early fishermen
also reported resident rainbow trout, cutthroat trout, and
whitefish in the upper Columbia River.
292
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Above: caption: “The life cycle of a Pacific salmon takes it from rivers to the
ocean and back again. At every step, they face challenges of a changing

world, shown in the shaded bubbles.” 298
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Columbia River, 1914"

cycle, salmon die shortly
after spawning”

Of all the environmental impacts
that caused extinctions of Col-
umbia River Basin salmon and
steelhead, dams were the most
significant, and most significant
of all the dams constructed (in
@< terms of the number of known
runs that were extinguished) was
Grand Coulee Dam. The dam wip-
ed out runs that spawned in trib-
utaries that drained into the Col-
umbia from that point (river mile
596) to the headwaters; a distance
of 645 river miles. Adding the trib-
utary miles where salmon spawn-
ed nearly doubled the distance.

Top: caption: “Seining salmon on the

Bottom: caption: “In their natural life
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A Natural Asset
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“Frank Bell, United States Commissioner of Fisheries, and a
party of engineers were visitors to the dam site today on a|
tour of inspection of proposed sites for the fish trap and
ponds which may be installed on the completion of the dam.
Because of the height of the dam, fish would not be able to
navigate an ordinary ladder, and Bell proposes to install traps
and ponds where the fish will be stripped of eggs, at a site
below the present ferry landings...”

Spokesman-Review, October 2314 1934

RE: the U.S. Department of the Interior’s Bureau of Reclamation, builder
of Grand Coulee Dam, and other governmental agencies were aware of
the impact the dam would have on salmon and steelhead and took steps
to compensate for the losses. However, this was complicated by the fact
that the upper Columbia salmon runs had been in decline for years before
the dam inflicted the coup de grace.

296

“The fishery of the Columbia River has been decreasing slowly since the
turn of the century. The constant inroads of civilization have continually
worked to the detriment of fish populations. First irrigation diversions,
then small hydroelectric dams on several tributaries, then more and larger
irrigation diversions, over-fishing by the commercial interests, increasing
sport fishing, gaffing of fish on the spawning grounds, and increasing
industrial and domestic pollution bringing pressure constantly against
the fish populations have slowly decreased their former abundance. So
many factors were at work in so many ways, that the public’'s attention
was never riveted for any length of time on the decreasing value of this
enormous natural asset...”

B.M. Brennan, Director - Washington Department of Fisheries

RE: in 1938, the Dept. of Fisheries issued a report detailing the decline of Col-
umbia River salmon from multiple causes. The report contained recommen-
dations for preserving and relocating the salmon and steelhead runs entitled: The
North Central Washington Upper Columbia River Salmon Conservation Project.
The cost was estimated at $2.6 million to be paid from Grand Coulee Dam con-
struction funds.

298

= Cnl = :
“...A huge fish hatchery is planned below the dam to raise and distribute
young salmon, since the hordes of salmon that normally travel to the
upper reaches of the river will be unable to get by the dam...”
Popular Mechanics, April 1938
Above: caption: “Salmon at Kettle Falls on the Columbia River, ca. 1933"
RE: the U.S.B.R. contracted with the Washington Department of Fisheries to
assess the salmon runs and recommend a means of preserving them. The plan
called for trapping adult fish at Rock Island Dam and transporting them in tank
trucks to release points in rivers and streams below Grand Coulee Dam and, also,
eventually to a hatchery that would be built at Leavenworth, on a Wenatchee River
tributary called Icicle Creek. From there, juvenile fish eventually would

be transported to release sites throughout north-central Washington. 300
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“...In the first burst of enthusiasm that the whole Northwest
felt at the culmination of its plans, the fact that the con-
struction of this dam would strike a serious blow to the
Columbia River fishery was overlooked by the general public.
When the plans for the high dam finally were approved, it
became apparent that salmon could not be put over a dam of
this height as they had been at the much lower Rock Island
and Bonneville dams. The stock of salmon spawning in some
1,100 miles of river and tributaries was to be permanently de-
stroyed. Further study revealed that the alternative methods
for preserving these runs would be extremely expensive, if
they were possible. There was a feeling that the vast eco-
nomic gains to be derived from this project should not be
endangered by consideration of the fish. It was even felt in
some quarters that the fish were not worth the money that it
would take to preserve them...”

B.M. Brennan, Director — Washington Department of Fisheries 301

“...The irrigation and power developments in connection with the Grand
Coulee project are confiscating valuable prior rights to the river held by
the fish and therefore by the commonwealth to which the fish belong. It is
only just that these developments pay compensation for these con-
fiscations; that is, the cost for the apparatus necessary to perpetuate
these runs should be included as a part of the capital investment of the
dam and irrigation system, and the operation of this apparatus should be
included in the operating costs of the irrigation and power develop-
ments...There had been a systematic progression of improvements up the
river with the idea in mind of bringing back every portion of the Columbia
River watershed under the jurisdiction of the State of Washington into its
former condition of productivity...but Grand Coulee Dam completely
upset a large share of these plans and work.”

B.M. Brennan, Director - Washington Department of Fisheries

RE: Grand Coulee Dam thwarted the grandiose plans Washington State had in
mind to rebuild the Columbia River salmon fishery. According to Brennan, the
pressure of public opinion forced the construction of fish protective devices four-
hundred miles downriver at Bonneville Dam. The pressure of public opinion
played a part in the decision of the U.S.B.R. to preserve some remnant of the

salmon and steelhead that its dam at Grand Coulee would obliterate.
303

A view into the fish ladder

305

© J.M. Syken

www.PDHonline.org

S e S N L
Though ambitious, the plan to save the Columbia River salmon did not
appear attract broad public interest. In the report, Fisheries Director
Brennan noted general public indifference regarding the plight of the
Columbia’s fish and, conversely, public enthusiasm for Grand Cou- 302
lee Dam which, by 1938, had already blocked the river (above).

. Top Left: caption: “Const-
ruction of the first fish ladder
on the Washington side of
the Bonneville Dam began in
the 1930s.”

Top Right: caption: “Bonne-
ville Dam Fish Ladder, ca.
1953”

Left: caption: “Fish Ladders,
North Side Bonneville Dam,
Washington- 304
Oregon”

Typical Fish Ladder Exit

Bl

Brennan noted in his report: “there was left the question of
what was the best way to take care of the fish.” An inves-
tigation was needed of fish behavior, migratory patterns,
abundance, spawning locations, tributary water flow and tem-
perature., etc. The U.S.B.R. gave the state $25K for a one-year
investigation. However, the Dept. of Fisheries did not receive
the stipend until the spring migration of juvenile salmon was
nearly over. Thus, only six months of field study
was possible.

306
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“The construction of the low dam, as originally planned,
would have presented no insurmountable obstacles to caring
for the fish, but the present plan of constructing a dam with
350-feet of head completely alters this picture. For several
reasons it is impractical, if not impossible, to put fish over a
dam of this height and maintain a run with the project under
its ultimate development...It will be a practical impossibility
to screen these pump intakes with mesh fine enough to keep
the young fish out. Large numbers of young salmon and
steelhead would be pumped into the irrigation system to
perish...a 400-foot slide down the concrete face of the
dam...all or mostly all would be killed.”

B.M. Brennan, Director - Washington Department of Fisheries

www.PDHonline.org
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Brennan cited five reasons why fish passage at Grand Coulee Dam would not
work:

« First, water immediately below the dam could be expected to fluctuate as much
as forty vertical feet within periods of minutes, depending on power production.
He reasoned it would be difficult to build a fish ladder that would operate
efficiently in such conditions.

« Second, because the dam likely would be spilling water in the summer when the
fish arrive on their upstream journey to spawn, the fish (which are attracted to
agitated water), likely would not be able to find the ladder entrance.

« Third, in the spring and early summer when the juvenile fish are heading to the
ocean, the giant irrigation pumps would be sucking up to 18K cubic-feet-per-
second (cfs) from a spot directly behind the dam; an amount of water Brennan
likened to the flow of the Skagit River in western Washington.

« Fourth, water would not spill over the dam all year round thus at certain times of
the year (i.e. the fall) young fish would be stuck behind the dam, where there likely
would not be enough food for their survival through the winter. In the spring,
when the river is higher, young fish swept over the dam would have little chance
of surviving.

« Fifth, even if the fish could be carried over the dam in a column of water and not
touch the concrete (where they would be battered and de-scaled), they would

probably not survive the fall. 09

“Instead of a natural crop of young fish from these four tributaries, it
becomes necessary to produce an intensified crop far in excess of that
which could be produced naturally. Such a program may offset the
damage done by Grand Coulee Dam; ordinary hatching and liberation in
the young fry stage cannot.”

B.M. Brennan, Director - Washington Department of Fisheries

RE: besides the 350-foot high concrete wall at Grand Coulee Dam, there was
another problem to consider. The problem was with the fish themselves; they did
not spawn at the dam or anywhere near it. Some went all the way to the head-
waters while most spread out into myriad tributaries in Washington and south-
eastern British Columbia. Brennan’s plan was to collect adult salmon and steel-
head at Rock Island Dam and haul them by truck to release sites on the Wen-
atchee, Okanogan, Methow and Entiat River/s. Ultimately, the Leavenworth hatch-
ery would produce fish to supplement the runs in these rivers. Brennan knew it
would be impossible to naturally produce as many fish in the 677 miles of those
four tributaries below Grand Coulee as in the 1,100 miles of tributaries above the
dam where most of the captured fish would have spawned. Thus, artificial (hatch-
ery) production would supplement natural production. These fish would be differ-
ent from other hatchery fish. They would be bigger - closer to the size they would
have been had they been hatched above Grand Coulee and migrated to the sea

naturally.
4 310
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The trapping and hauling began in May 1939. Fish were trapped at Rock
Island Dam, transferred to a tank truck and then transported to releases
sites; two in the Wenatchee drainage (Icicle Creek and a spot on the main
river called Monitor) and one each on the Methow, Entiat and Okanogan
River/s. In the process, the biologists learned a great deal about salmon —|
they were hearty fish able to withstand significant stress during transport.
In March 1940, the trapping and hauling began for the second year. Some
of the fish were taken to the completed Leavenworth hatchery. On August
6t 1941, the first salmon reared at the hatchery, 50K fingerling Chinook,
were trucked to the Entiat River and released. Later, other hatchery
progeny were released into the Methow, Okanagon and Wenatchee river/s
and by 1942, the adult progeny of fish that had been trapped and
transported up to three years earlier began returning to spawn. The
U.S.B.R. claimed victory in 1943 (the same year no salmon or steelhead
showed up at the base of Grand Coulee Dam attempting to continue
upriver) and sought to turn over the Leavenworth hatchery and its related
facilities to the U.S. Fish and Wildlife Service. By 1949, ownership of the
hatchery had been transferred to the U.S. Fish and Wildlife Service.
312
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Top Left: caption: “Construction in prog-
- ress on the Entiat hatchery on the Entiat
* River. 9/19/1940."

| Top Right: caption: “Hatchery building “...Six trucks of radical design have_been finighed recently to
| and rearing pond area at Entiat Station transport salmon from the lower river to still water above
- for migratory fish control. 08/07/1941.” Grand Coulee dam during the spawning season...”
| Left: caption: “Blueback salmon fry in Popular Mechanics, September 1939

- rearing pond at the Entiat 313 Above: caption: “Fish truck for transportation of fish trapped at 314

| station. 08/13/1941.” Rock Island dam to fish hatchery”

*...Last year fish were trap- “Had Grand Coulee construction not been started when it
ped at a lower dam and were

transported in aerated and was, the dam nevgr would have bgen bunt‘ for tw_o regsons:
" cooled tank trucks to trib- one, because the fish people were just coming to life with the
utary rivers below Grand realization that hundreds of miles of fish spawning streams
Coulee where they were would be cut off from the great annual Columbia River sal-

‘. confined to their new sp- mon migrations and, two, because the private power com-
awning territories by weirs

{ placed in the streams. The panies had started constructipn of_a |OYV dam at Kettle Falls
1940 run is being transpor- and would have proceeded with this. Either one would have
ted to a great fish hatchery stopped Grand Coulee.”
and the new crop of fin- Kirby Billingsley (1962)
gerlings is to be planted in RE: in 1909, the federal government enacted legislation allowing the
| rivers below the dam, after states to protect the watersheds of navigable streams. Along with this, the
i| which it is expected that the creation of the Federal Power Commission (in 1920) enabled con-
fish will return to spawn in struction of dams on both the Colorado and Columbia River/s. In the
the streams in which they 1930s, the federal government and the project’'s backers attempted to
were planted...” . preserve the salmon, but were forced to make a choice in favor of the dam
; ng?u‘ll'grBMf}:gaLns;;jeﬁvF\J/ro”n}wgzlv?lA and reclamation. At the time, the benefits of reclamation outweighed any
Py 318 environmental concerns. 316

Fish Hatchery

“...The great question of the seventies is, shall we surrender
our surroundings, or shall we make our peace with Nature
and begin to make the reparations for the damage we have
done to our air, our land, our water?...Clean air, clean water,
open spaces - these would once again be the birthright of
every American...”

Richard M. Nixon, POTUS

RE: excerpt from his 1970 State of the Union speech. As is often the case
regarding endangered or threatened species of a particular region, a|
specie will come to the fore, often because of its social symbolism. In the
1970s, many environmentalists joined forces with Native Americans to
preserve the salmon as a symbol of Pacific Northwest. As such, the
salmon have been the focus of many river debates in the region. Fish
hatcheries, such as the one at Leavenworth, WA, are recognized as giving
the salmon the best chance for survival and restoration of their natural
river habitat.

317 318
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e 5
Problems with the relocation of the fish runs surfaced in the 1940s, including high
mortality of adult salmon in the hatcheries and natural holding areas. More
recently, it has been recognized that hatchery fish damage wild fish productivity
through competition for limited food and habitat, transmission of disease, and
loss of genetic integrity through interbreeding. They also perform poorly in the
wild. Hatcheries, it is now widely believed, are a poor substitute for natural river
conditions. However, In the 1950s and ‘60s, hatcheries were still seen as an ex-
cellent tool for enhancing sport fisheries. Some of the problems at the hatcheries
improved in the 1960s as scientists began to understand the nutritional needs of
young fish better. Production of resident trout was undertaken at the three federal
hatcheries and, beginning in 1965, thousands of pounds of resident trout were
stocked annually on the Colville Reservation as partial mitigation for the tribes’
fish losses (these hatcheries switched back to salmon prod- 319
uction in 1974).

www.PDHonline.org

“The architects of the new Columbia river have been nearly constant in
their protestations of concern for salmon, but they have quite consciously|
made a choice against the conditions that produce salmon. They have|
wanted the river and its watershed to say electricity, lumber, cattle, and
fruit and together these have translated into carp, shad, and squawfish
instead of salmon. If ever a death could be unintended and overdeter-|
mined, it is the death of the wild runs of the Columbia River salmon.”
Richard White, Author

RE: excerpt from Organic Machine (1995). During the 1940s, fishing at Lake
Roosevelt was extremely poor. The Washington Department of Fish and Wildlife
tried to establish Kokanee salmon (landlocked Sockeye salmon) by stocking the|
lake (between 1942 and 1945) with almost 7.5 million Kokanee and rainbow fry.
This effort was a failure, although some Kokanee did migrate into the lake in the
late 1940s from tributary streams and from Arrow Lakes in British Columbia. Many
of these were injured or killed as they went over the dam. As at other new
reservoirs, the fish populations grew quickly after the reservoir was filled but then
slowed down after a couple of years when nutrients were exhausted. A new
reservoir generally has far fewer fish species than its predecessor river did. The
most abundant species in the newly formed Lake Roosevelt were those con-

sidered “scrap fish” such as squawfish, carp and suckers.
320

321

Sport fishing on Lake Roosevelt (above) began to improve
noticeably in the early 1960s because of an increased walleye
population. The original source of Lake Roosevelt’'s walleye
is not known for certain. One plausible theory is that a Minn-
esota man planted them in the late 1940s. They tend to do
well in the lake because they spawn at times of stable or even
rising water levels. The general air of pessimism about Lake
Roosevelt’s fishing potential began to shift in the mid-1960s
as walleye began to attract fishermen. Local newspapers and
the National Park Service promoted the walleye to good
effect. It took native Washington fishermen a while to get
used to walleye, but by 1974 locals were heading for the lake
after work in search of walleye (so much so, that the state
had to impose a limit). sz

As the fishery improved in the 1960s, the state and the tribes
became more interested in the lake’s potential as a sport
fishery. In 1972 and 1975, the Washington Department of Fish
and Wildlife planted approximately 1.8 million Chinook sal-
mon in Lake Roosevelt, but the success of these and later
plantings was negligible. These plantings were reportedly
done at the request of the Colville Confederated Tribes (CCT).
The Spokane Tribe of Indians (STI) requested and received a|
plant of about 300K walleye in the Spokane Arm above the
Little Falls Dam in 1976. Non-game fish such as squawfish,
carp, sucker, shiner and chub continued to be well adapted to
conditions in Lake Roosevelt that included drawdowns, low
food availability and siltation resulting from landslides. By
the early 1980s, walleye comprised over 90% of the catch on
Lake Roosevelt, with rainbow trout and yellow perch about

3% each.
323
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Ceremony of Tears

“This is where people met, got married, had babies, settled disputes”

Patti Stone, member of the Colville Confederated Tribes (ca. 2002)

RE: on June 14t 1940, Native Americans from throughout the Northwest gather at
Kettle Falls for a three-day “Ceremony of Tears” (above L&R) to mourn the loss of
their ancestral fishing grounds, soon to be flooded by Grand Coulee Dam. Kettle
Falls was second only to Celilo Falls (which was inundated by the Dalles Dam in
1957) as a fishing and gathering place for Native Americans along the Columbia
River. Salish speakers called it “Shonitkwu,” meaning roaring or noisy waters.
European settlers in the late nineteenth century named it “Kettle Falls,” after the
great depressions (a/k/a “kettles”) carved by the pounding of water on the huge
rocks on the edges of the river. For centuries, Indians had come together

at the falls to fish, trade and/or socialize. 327

“...The Indians have fished here for thousands of years. They love this
spot above all others on their reservation because it is a source both of
food and beauty. We should see to it that the electricity which the great
dam at Grand Coulee produces shall be delivered to all the people without
profit, so that the Indians of future generations, as well as the white men,
will find the change made here a great benefit to the people”

Homer Bone, U.S. Senator (Washington State) June 14t 1940

RE: with Grand Coulee Dam nearing completion in June 1940, the U.S. Department
of Interior ordered the closure of the Kettle Falls fishery. On June 14t 1940,
members of tribes from the Colville Reservation in Eastern Washington, Tulalips
from Western Washington, Blackfoot from Montana, and Nez Perce, Yakimas,
Flatheads, Coeur d’Alenes gathered at the site to mark the end of a way of life that
had developed over thousands of years. Six chiefs from the Colville Reservation
addressed the crowd in their native language with the assistance of a loud
speaker system. They mourned not only the loss of the fishery but the destruction
of thousands of acres of food-producing bottomlands, source of the roots and
berries that were an important part of their traditional diet. Congress formally
authorized the acquisition and clearing of Indian lands along the river on June 29th
1940. About 2K members of the Colville Confederated Tribes and about 250
members of the Spokane Tribe had been forced to leave their homes weeks
earlier. Within a year, Kettle Falls would be 90-feet below the surface of Lake
Roosevelt. 329
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In mid-June 1940, American Indians from around the Pacific
Northwest gathered at the site of St. Paul’s mission above
Kettle Falls for a final three-day “Ceremony of Tears” to
mourn the loss of the ancestral fishing grounds. A crowd est-
imated at eight to ten-thousand people attended the gather-
ing. Chief Peter Joseph of the Kalispel tribe commented that
the government should reimburse the tribes for the loss of
their fishing grounds. U.S. Senator Clarence C. Dill of Wash-
ington State pledged his support for a measure to accom-
plish this.

326

Huge numbers of fish began arriving in late
“.June, continuing through October, en-route
_ to their spawning grounds upriver. Fishing
here was dangerous, because of the rushing
water and slippery rocks, and required a high
degree of organization. A salmon chief, (a/k/a
. “Chief of the Waters") opened the season by
| spearing the first fish. He also supervised
the building of scaffolds that were cantilev-
ered over the water (above & left), and the
placement of large J-shaped basket traps
alongside the rocks. At the end of the day, he
divided the catch among the families. Fish-
ermen speared and netted up to 3K 328

fish in a single day.

Top Left: caption: “Kettle
Falls near Colville, 1910s”
Top Right: caption: “One of
the Kettles at Kettle Falls
(ca. 1933)"

Left: caption: “Former site
of Kettle Falls, now Lake
Roosevelt (ca. 2005)" 330
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 “When fish were run- “We had a beautiful way of life. We were rich. The dam made
ning, Kettle _Falls was a us poor. The way they treated us, they tried to make us less
¥ place of excitement and than human..We Indians trust the day is past when the
g festivity, drawing more nation will approve of what the government did when they
§ than a thousand people built the dams, which back in those days caused one of our
annually. The camps bu- people to say, ‘The promises made by the government were
| stled with activity - arich written in sand and then covered with water, like everything
- assortment of families else.”
sharing the work of fish- Lucy Covington, member of the Colville Confederated Tribes (1977)
_ ing by day and the plea- RE: a specific concern of local Native American tribes in subsequent
sure of singing, dancing years ha§ been the high cost of e!ectrlcny to trlbal'members Ilv_lng on the
reservation. The rates are much higher on the Colville Reservation than in
the town of Coulee Dam, for example, even though the Bonneville Power
Authority (BPA) had assured the tribes that electricity would be extremely
cheap as a result of the dam. The BPA response was that they sell power
at the same rate to electrical utilities; the difference in users’ costs is due
to the varying cost of distribution, so rural residents face higher bills than
people living in towns.

William Layman, Author

Top: caption: “Kettle Falls on
the Columbia River”

_ Bottom: mural depicting Ket-
- tle Falls (at the Kettle

= Falls Historical Center) 331 332

Part 8

Four Great Projects

To Harness a River

333 334

vy g
- *. i ! - “Just as sure as time passes the Columbia Basin Project will
S = COLUMBIA BASIN be built...There is water in sufficient quantity, demonstrating
; ? "ﬂfjg’]‘r‘l‘;\ that you have the first requisite for irrigation of the proposed
. i great Columbia Basin Project”
—— e, g Hubert Work, former U.S. Secretary of the Interior

“...President Hoover, before he took the oath of office as
President of the United States, said there were four great
projects which he hoped could be started in his first term.
One was the Mississippi Flood Relief, the second was the
Boulder Dam, the third was the Columbia Basin and the
fourth was the St. Lawrence River development...” 335 336
Rufus Woods, Newspaper Publisher/Editor (ca. 1929)
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Left: caption: “The Col-
umbia River's Remarkable
Watershed — One of the
most remarkable things
about the Columbia is that
most of the water comes
down in the summer when
it is most needed for ir-
rigation and for power ir-
rigation. There is fifteen
times as much water as will
ever be needed to take care
of the arid lands in the State
of Washington. The annual
flow is 78,627,000 acre-feet.
X The greatest amount that
3 will ever be needed for ir-
igation is 5,000,000 acre-
y feet and it is possible that
one-half that amount is all
that will be necess- 45,

| ary.” (ca. 1933)

“...In the West, the outstanding plan for expanding agri-
culture through irrigation is the Columbia Basin Irrigation
Project in the State of Washington, which, after Congress
adapts it as a federal project, will require from 25 to 30 years
to construct and settle with farmers - by which time the
United States will be struggling with the problem of feeding at
least 157,000,000 people. Foodstuffs in large quantities can-
not begin to go out from the Columbia Basin inside of 30
years. By that time 731,000,000 more people will have been
added to the world as a whole, and other countries will be
begging the United States to send them shiploads of such
foodstuffs as America can spare...”

Food and Population (ca. 1930)

338

“...The Columbia Basin Irrigation Project embraces 1,883,000
acres of arable desert land in South Central Washington.
Less than one-third of the wasting water of the upper Col-
umbia River will irrigate it. Thirty years will be required to
construct and people it with farmers. When completed it will
provide a market annually for $180,000,000 of Eastern man-
ufacturers. The project has been declared feasible by four
sets of engineers, and has been endorsed by numerous con-
servative organizations, among them the Investment Ban-

kers’ Association of America.”
Food and Population (ca. 1930)

339

340

“The project fits ideally into President Hoover’s plan. What a
pity it could not have been ready for the first of the year to
give work to some 50,000 people! When it is started in a big
way and the necessary financing is arranged, it will be a
tremendous employer of labor. It would be much better to
spend federal money on a project like the reclamation of the
Columbia Basin than on roads and public buildings. Those
involve expenditures and no adequate return. The Columbia
Basin project will pay large and increasing dividends...We
must look ahead. We are making enormous strides every
decade with occasional temporary set-backs as at present.
But things change quickly in this country and in two or three
years, we will need what the Columbia Basin can produce.
This is not a static country like those of Europe. We must

look to the future.”
B.C. Forbes, Publisher — Forbes magazine
RE: on July 19th 1930, Forbes made a personal inspection of land and

water contained in the Columbia Basin Irrigation Project 4

“The Columbia River in Washington and the large body of
semiarid but exceedingly fertile lands of the Big Bend
country adjacent thereto - together constitute the Columbial
Basin Project. Rising in the Canadian Rockies and crossing
the international border into the State of Washington near its
northeast corner, the Columbia River, the second largest in
the country in point of run-off, then flows for 750 miles
through the State and along its southern border to the Pacific
Ocean. On its way it falls 1,300-feet and earns for itself a|
distinction of being by far the largest river in the United
States in point of potential power, susceptible of economic

development...”
RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R.
1936)

342
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“...Adjacent to this river in central Washington is a tract of
1,200,000 acres of what has been designated many times as
the finest body of undeveloped land in the world. Un-
productive and of little value in its present arid state, this
land when irrigated will produce a great variety of agri-
cultural, horticultural, livestock, dairy, and poultry products
in abundance and it will provide homes, employment, and
business for a vast agrarian and urban population. The com-
bination of these great resources - water, power, and land -
for the creation of the Columbia Basin Project has been the
goal of the people of Washington for thirty years and more...”

RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R.
1936)

“We've got to save these towns,
these homes, these people. The
Columbia Basin Project is not only
feasible, but it can be done more
cheaply now than it could five
years ago. Industries, factories,
commerce are growing in every
way here in the Northwest and that
means an immense increase in
population in the far West. You will
provide the market for everything
you can possibly raise.”

Dr. Elwood Mead, U.S.B.R. Commiss-
ioner

RE: from August 1-4, 1930, Mead (left),
accompanied by the U.S.B.R. Chief
Engineer R.F. Walter and others of the
U.S.B.R. staff made an inspection of
the Columbia Basin Irrigation Project.
Lake Mead - the artificial lake (res-
ervoir) created by Hoover Dam,

was named in his honor. 345

b, ELWDOD MEAD | .
EEMMISMONER, EULEAU €F FFCLAMATION
DECALTMENT
WE WOEH CLL
ATRUITION. OF
PEOJICT CREATING
IN KIS FINOR

Dr. Elwood Mead
Commissioner, Bureau of Reclamation
Department of the Interior, 1924-1936
Whose Lifetime Work Culminated in
Construction of the Boulder Canyon
Project Creating Lake Mead, Named
In His Honor

IN THE BUILDING C

A THE SAME POINT. L
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ENROUTE TD OR FROM CALIFORNIA

HOULDERDAM

THE WESTS GREATEST SPECTACLE

2 UNION PACIFIC RAILRDAL

RE: in 1947, President Truman ended the con-
troversy over the dam's name, officially 34
naming it “Hoover Dam"
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“...The principle features of this plan include the Grand
Coulee Dam for raising the water surface of the Columbia
River 355-feet, thereby creating a usable storage capacity of
more than 5,000,000 acre-feet; the power plant for the
generation of 1,890,000 kilowatts of electrical energy for irr-
igation pumping and commercial use; the pumping plant for
raising 16,000 cubic-feet of water per second a vertical
distance of 280-feet into the Grand Coulee; the Grand Coulee
Reservoir, with a usable capacity of 340,000 acre-feet, to
regulate the flow of irrigation water to the project lands and
permit the use of secondary power for pumping purposes;
and the distribution system consisting of the East and West
Main Canals, secondary pumping stations and laterals for
conveying water to 1,200,000 acres of land...”

RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R.

1936)
349

“...The comprehensive long-range plan for the development
of the Columbia River as worked out by the Army engineers
contemplated the construction of ten dams to utilize 92% of
the available fall in the river between the International Boun-
dary and the Pacific Ocean. By far the largest and most im-
portant of these is the Grand Coulee Dam. It is largest in that
it utilizes 355-feet or 27% of the total available fall and in-
cludes a hydroelectric installation of 1,890,000 kilowatts cap-
acity, which is larger than any existing development in the
world. It is most important in that it creates a storage res-
ervoir exceeding 5,000,000 acre-feet of usable capacity at the
highest possible point on the river in the United States and
affords the most feasible and practical means of diverting the
waters of the Columbia River out of its canyon and on to any
considerable area of arid land...”

RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R.
1936) 351

www.PDHonline.org

“...we know that one second
foot of water falling a little
over eight feet will produce
one horsepower. And we know
that one second foot going
over a dam 320-feet high
would produce 40 horse-
power...and we know that a
dam 300 or 350-feet high will
produce two million primary
horsepower besides an unlim-
ited amount of secondary
power during the first five
months of the irrigation sea-

son...”

Rufus Woods (ca. 1929)

RE: Woods (left), publisher/editor of The
Wenatchee Daily World newspaper, was inst-
rumental in promoting and securing 350
legislation for the Columbia Basin Project

“...Following the clue given by
the forces of Nature, it is now
proposed to raise the water
level of the river 355-feet by the
construction of the Grand Cou-
lee Dam and then to pump
16,000 second-feet, or one-
seventh the average flow of the
river, 280-feet higher and Grand
Coulee will be used in reg-
ulating and supplying the life-
giving waters of the river to the
lands of the Columbia Basin

Project...”

RE: excerpt from Columbia Basin Project -
Grand Coulee Dam (U.S.B.R. 1936)

Left: caption: “Map of the Columbia Basin
Project. Green denotes land irrigated by
the project. Grand Coulee Dam 352
near top-right”

“...Settlement of the
Columbia basin area
will not start before
New BEING CONSTRUCTED 1942 and authorities
FOR® INFORMATION BR . ihink that it will take
ON LAND CLASSIFICATION, APPRAISED VALUES, - .
SETTLEMENT OPPORTUMITIES,CROP PRODUCTION, ~ from twenty-five to
L TSATURE D MAPS AVARLABLE] W fOrty years to irrigate
and settle the region.
Farmland speculation
is being prevented.
Crops that are non-
competitive with those
of rainfall areas are to
be selected...”

| Popular Mechanics, April
| 1938

BUREAU OF RECLAMATION

YOU ARE NOW IN THE

COLUMBIA BASIN PROJEC

|RmGATION SISTEM T& SERVE 1,029,000 ACHES

BUREAU OF RECLAMATION OFFICE
EPHRATA COULEE DAM

5

© J.M. Syken

“...The cost of this work including camp, railroad, highway,
right-of-way, materials, etc., will be about $60,000,000. The
cost of the completed structure is estimated at $186,000,000,
and the irrigation features of the project at $208,000,000
making a total capital outlay for the ultimate project at
$394,000,000, but the maximum investment in the project is
estimated at around $260,000,000, depending on how rapidly
the irrigation features are developed and how soon the power
revenues may become sufficient to take care of the cost of
the future construction...”

RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R.
1936)

354
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“...The Grand Coulee Dam is the ‘Key’ structure in the comprehensive
plan for the development of the Columbia River. The importance arises
from the fact that it will create a reservoir extending to the Canadian
border, a distance of 151 miles, thereby adding a corresponding amount
to the navigable inland waters of the State, and providing the master store
of water for regulating the flow to other dams to be constructed in the
system. The release from the stored waters from this reservoir during
The Ke periods of low flow not only will increase the maximum navigable channel
y depths by two-feet below Bonneville Dam and by 4.5-feet below Grand
Coulee Dam with corresponding increases at intermediate points, but it
also will double the amount of firm power that can be developed at the six
power sites on the Columbia River between Grand Coulee Dam and the
point where the Snake River joins the Colorado, and will increase by 50%
the firm power that can be generated at the various sites, including Bon-
neville, below that junction...”
RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R. 1936)

355 356
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“...Even the base of the dam,
completed in the winter of
1937-30, was the biggest man- e T——
made structure on earth, far
urpassing the great pyramid
f Cheops...Nearly 12 million
cubic yards of concrete, more
than three times that required
> for the Boulder Dam, will be
d __# used in constructing the dams,
“""'_:,_', power plant, and appurtenant
works - sufficient to build a
& monument as high as the
Washington Monument and
| covering six average city
. blocks...”
U.S. Bureau of Reclamation (ca.
- 1937)
- Top: caption: “Artist’s conception
of Grand Coulee Dam”
Bottom: caption: “Grand
Coulee Dam, Washington”

“...With the same quantity of concrete a 20-foot pavement could be built about a
quarter of the way around the earth, or two times from coast to coast. It would
make a pyramid two blocks square and eight blocks high, more than three times
the volume of the great pyramid of Cheops...”

U.S. Bureau of Reclamation (ca. 1937)

Above: caption: “As the Great Pyramid of Giza would compare with the face of 358
Grand Coulee Dam”

357

“...In other words, the mighty Columbia, thrashing and thun-
dering its way more than 1,200 miles from its source in
British Columbia to its mouth at Astoria, Ore., will be so
i ) harnessed in this deep-carved, granite-walled gorge that it
Turning Back the Wheels of Time will literally turn back the wheels of time at least 300,000
years. It will lift itself back into that tremendous canyon
where it once flowed, blotting out little settlements, covering
worn and dusty upland roads...”

Popular Science, February 1936

359 360
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Left: detail from the Lewis and Clark expedition map. The
Willamette River is shown as the “Multhomah,” while the
Snake River is “Lewis’s River.”

Right: caption: “Painting entitled: ‘Multnomah Falls,’ by
James W. Alden (1857)"

361
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“...The Grand Coulee Dam is located in the solid granite canyon of the
Columbia River just below the point where the river once was diverted
temporarily from its normal channel by an advancing glacier and forced to
cut a new channel. The new channel, now high and dry, known as the
Grand Coulee, 52 miles long, 600 to 800-feet deep, and 2 to 5 miles wide.
As the glacier receded, the Columbia returned to its normal channel and
left the Grand Coulee with its bottom 600-feet above the ordinary water
level of the river...”

RE: excerpt from Columbia Basin Project - Grand Coulee Dam (U.S.B.R. 1936)
Above: caption: “Grand Coulee as it was drawn in 1846 from a survey 362

made for the U.S. Pacific Railroad”

Greatest Power Stream

363

“...When you realize the annual run-off
at the mouth of the Columbia is ten
times that of the Colorado, which the
Boulder Dam controls; its drop 2,650-
" feet from its source to the sea, you can
understand why the river once mis-
named by a poet ‘the mighty Oregon’ is
the greatest power stream in the civ-
__ilizedworld...”
- Popular Science, February 1936

Above: caption: “Columbia River, Cascade
Mountains, OR, by Vincent Colye (1876)"
Left: caption: “Columbia River 364

Drainage Basin”

365
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“...The gorge of the Columbia river is too big to permit an
arch-type dam. Grand Coulee must depend upon its massive
weight alone to resist the pressure of the water it will back
up. At the dam site the river is 700-feet wide and at times
seventy-feet deep, flowing fourteen miles an hour, and has an
annual average runoff of 79,000,000 acre-feet, five times that
of the Colorado at Boulder dam...”

Popular Mechanics, April 1938

Above: caption: “Panoramic view of Columbia River Gorge from 366
Dog Mountain in Washington”

61
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where the net fall is 1,300-feet, this stream, without har-
nessing any of its tributaries, can be made to generate one
third as much electric power as was produced in the United
States for all purposes in 1930!...”

Popular Science, February 1936

Left: the mouth of the Columbia River is just past Astoria, OR. Ships must
navigate the treacherous Columbia Bar (near the horizon in the picture) to
enter or exit the river. 367
Right: the Columbia River Gorge, facing east toward Beacon Rock

Above: caption: “Dams on
the Columbia have trans-
formed the river into a
series of slackwater pools,
such as this one bet-
ween Bonneville and the
Dalles, as seen from Ro-
wena Crest”

pelad Left: caption: “Dams of the
. Columbia River Basin” %9
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A Few Comparisons
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“...It is estimated that
potentially this one river
alone, exploited under a
huge ten-dam program
of which the Grand Cou-
lee is one and the Bon-
neville dam now being
built 300 miles down-
stream is another, can
turn up energy amoun-
ting to more than half
the total hydro-electric
power developed in the
United States today...”
Popular  Mechanics, April
1938

Left T&B: Bonneville Dam, in
he Columbia River 268
Gorge

370

“...Considering this, a few compar-
isons with the job man has done at
Boulder Dam, and of the trem-
endous tasks for which the latter
and the Grand Coulee are intended,
are none the less startling. Although
Grand Coulee will not be so high, by
230-feet, as Boulder Dam, it will
have a crest length of 4,100-feet,
nearly four times that of the Color-
ado River project. Its const-ruction
will require 16,000,000 cubic yards
of excavation, as compared with
7,000,000 at Boulder Dam. It will
develop a total of 2,646,000 horse-
power, against the 1,835,000 horse-
power load to which the turbulent
Colorado River will be yoked..."
Popular Science, February 1936

Left: caption: “This is one of the 175-ton
crane hooks for moving equipment in
one of Grand Coulee’'s powerhouses. In
man’s most massive structure,
everything is built in gigantic 372
scale.”
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“...The dam will be 4,300-feet long, 550-feet high above the
lowest bed rock and 500-feet thick at the base. It will have a
spillway 1,650-feet long capable of handling a one-million-
second-foot flood. The volume of concrete required will be
11,000,000 cubic yards or two and one-half times that re-
quired for Boulder Dam. The power installation symmetrically
placed on each side of the spillway, which will be in the
center of the dam will amount to 1,980,000 kilowatts, of which
800,000 kilowatts will be for the generation of firm continuous
power and the balance for secondary power for irrigation
pumping and for standby service. Present contracts call for
the completion of the foundation for the dam and power
house to an average elevation 50-feet above low water and
involves, among other things, the excavation of fifteen million
cubic yards of earth and rock and the placing of 4,200,000
cubic yards of concrete...”

RE: excerpt from Columbia Basin Project - Grand Coulee Dam s
(U.S.B.R. 1936)

© J.M. Syken
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Above: caption: “Aerial view
showing flood waters being re-
leased from the lake piling up
behind Grand Coulee Dam. In
foreground a small city has
grown up.”

Left: caption: “Tons of granite
& boulders were trucked in to the
= Site to prevent the erosion of
the riverbanks caused by the
Columbia’'s 350-foot fall over
b the Grand Coulee spill-
Way, July 1950”

374

“...The whole population of the United States
could be contained within the dimensions of
the dam, so vast is the structure. It weighs
twice as much as the nation’s people. Its
spillway forms a spectacular waterfall twice
as high as Niagara. Across the top is a 135-
foot highway. Even when the spillways aren’t
in use the smaller volume of water cascading
8 from permanent outlet holes lower in the
dam sets up air waves powerful enough to
vibrate wooden buildings in the vicinity.
Erosion below the dam is prevented by a
concrete ‘bucket’ or artificial plunge pool at
the foot of the spillway that is ninety-feet
wide and thirty-feet deep. The interior of the
dam is pierced by 8% miles of inspection
galleries, one of which contains a narrow-
_ gauge railway track. The dam supports a
reservoir 151 miles long containing enough
water to supply all of the needs of New York
City for aten-year period..."

Popular Mechanics, May 1942

Left: caption: “White water surges through per-
manent outlets low on the face of Grand Coulee
Dam, setting up air waves that shake nearby
buildings. The main spillway is twice 176
Niagara's height.”
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And Points in Between

379 380

“Inside the mass of concrete, to be known as Grand Coulee
dam, there will operate a small train with tiny flat cars on a
rail line about three-quarters of a mile long. It will haul
machinery and equipment from powerhouse to powerhouse
and points in between and will find especial heavy use during
construction of the two stations. Rails for the line were laid in To Slow the Flow
the concrete floor of one of the big galleries during the
pouring period. The track runs at right angles to the east
powerhouse, then turns to run parallel to the dam and again
turns at right angles to the west power station...”

Spokane Chronicle, December 315t 1937

381 382

B “...To protect the bed rock
...Then there was the long L

span apron of the Grand Cou- e ‘ at _the top Of. the dam
lee. In designing a huge dam e against the impact of
which discharges thousands of 25,000,000 horsepower of
tons of water each second, the energy dropping over the
water must be delivered to the spillway, is something to
channel below as smoothly as . ’ .
possible, or it may eat back un- th'n!( about, too. This the
der the toe of the structure - as engineers plan to do by
witness the caverns under the providing a deep pool
lip of Niagara. Original plans 4 below the dam, and a
called for a long apron. Lab- ‘bucket’ to divert the flow
from the bed rock...”

oratory studies showed it was

possible to substitute what the N
Popular Science, February 1936
Left: caption: “Curved basin of

engineers call a ‘bucket’ inst-
ead, at a saving of $4,750,000..."

the ‘roller bucket’ on the front
face of the Grand Coulee Dam

Popular Mechanics, October 1945
Left: caption: “Cave of the Winds —

during construction, October
# 1937" 384

Niagara”
383
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The U.S.B.R.’s Hydraulic Laboratory was created to fill a need
during the design of Hoover Dam, which was to be the
highest dam in the world thus new technology had to be
developed for the structural, mechanical and hydraulic
design/s of the gravity-arch dam. U.S.B.R.’s first hydraulic
laboratory was at Colorado A&M College (now Colorado State
University) at Fort Collins, CO. Typically, their staff was
recruited from the parent agency; the U.S. Geological Sur-
vey. Additional personnel sources were other Government
agencies, construction engineers, private practice engineers
and graduates from prestigious universities. Each design
leader assembled a design manual based on their training
and experience. In turn, these were passed on to sub-
ordinates who added to the standards and pool of know-
ledge. Distinguished Hydraulicists such as Horace W. King,
William P. Creager, Julian Hinds, Theodore Rehbock and
many others participated in the U.S.B.R. hydraulic lab. zss

Above: caption: “Stepped
spillway at Lahontan Dam,
Nevada”

Left: caption: “Stepped sp-
illway at Upper Stillwater
g Dam, Utah”

-

387

The Hydraulic Jump

© J.M. Syken
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Above: a typical page from a 1933 design manual entitled “Types of Scour
Protection Below Dams.” It provides an overview of various types of spillway
structures. Eleven structures are shown, including a stepped spillway, several ski
jump spillways, a few with forced “hydraulic jump” energy dissipators and 3zg¢

some with very long paved aprons (for a natural hydraulic “jump”).

Early U.S.B.R. dams typically did not include energy dis-
sipators in their design. Most had controlled or uncontrolled
spillways, outlet works or diversion structures whose prin-
ciple goal was to control the flow for storage and future
use. Control systems were present; radial gates, drum gates,
slide gates, cylinder gates, ensign valves and needle valves,
but if more water was coming in than could be stored, it was
turned loose and the problem headed downstream.

Top Left: caption: “Labyrinth spillway at Ute Dam, New Mexico” 388

Top Right: caption: “Labyrinth spillway at East Park Dam, California”

The most common energy dissipater is some form of a “stilling basin”
using the “hydraulic jump.” Leonardo da Vinci sketched it in one of his
notebooks in the 15th Century; Venturi wrote about it in the 18th century
and Georgio Bidone of the University of Turin (ltaly) “discovered”
it. However, none of them were interested in it as an energy dissipater. In
the 19™"/early 20th century/s, advanced research studies concerning the
hydraulic jump were made at Lehigh University, Worcester Polytechnic
University, Cornell University, University of California and many dis-
tinguished European universities. U.S.B.R. designers recognized the dan-
ger of not including energy dissipators in their designs and began to draw
on the experience of European designers, the Tennessee Valley Authority
(TVA), Panama Canal designers and many others. The natural evolution
was that some of the more exotic structures featured parabolic humps in
the floor, gigantic impact blocks, trapezoidal shapes and practically any-
thing else that would “slow-the-flow.” U.S.B.R. stilling basins featured a
rectangular shape that used as design parameters the inflow-outflow
depths derived from the momentum equation; that is, the lengths were a|
function of the downstream depth and the heights a function of the
incoming flow depth. The width and spacing of the appurtenances were
left to the discretion of the individual designer, but usually

occupied about half of the basin width. 390
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Left: caption: “The U.S.B.R.’s
first modified Hydraulic Jump
Stilling Basin Energy Dissip-
ator (Type Il). The basin con-
tains chute blocks at the

upstream end and a dentated oo B S s
end sill, but no intermediate oo Pt Ea
. e 84 Bar 34 ‘;O'ﬂn < | f
or floor blocks. The end sill i ; £ =
seems to have been pat- b secTIoN v
—— u HEART BUTTE DAM

terned after the “Rehbock SMLLWAY AND DUTLET winns

Sill,” an appurtenance that OTILLING SASM DETAILS

was developed by_ Th,,e0dore Above: caption: “The next most popular U.S.B.R. basin design was Basin

Rehbock years earlier. Il (above). Essentially, it's the same as Basin Il except for a solid
Siipme e STumes triangular end sill and a set of floor blocks placed at about the one-third
MCONMINOES  PRaRORTIONS 301 point of the basin. Typically, an hydraulic jump of this type 302

is accompanied by surface waves, making it unstable.”

. P : - Left: caption: “Basin VII,
Left: caption: “Basin V, the the 'Solid Bucket’ (top) was

‘sloping apron basin,’ was : 3
devzloged fpor Madden Dam in A. GRAND COULEE TYPE SOLID BUCKET developed for Grand Cou-
lee Dam in 1933. A mod-

the Panama Canal Zone. It - 0088

was also used at Canyon | R

Ferry Dam (in Montana) and h
Folsom Dam (in California),

L =MADDEN DAM N

CHAGHLS RIVER, PANAMA among many others.

ified version known as the
‘Slotted Bucket’ was devel-
oped for Angostura Dam
(South Dakota) in 1945
(bottom).”

B. ANGOSTURA TYPE SLOTTED BUCKET

394

33 SUBMERGED BUCKETS

Above: caption: “November 2013. Grand Coulee Dam in the morning light.
The cold November air causes water to freeze on the face of the 396
dam and steam to rise from the water in the stilling basin.”

© J.M. Syken 66
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Above: caption: “Spillway and
drum gate construction, June
1940

Left: caption: “Transition form
fl for inlet to 57-inch supply pipe
for drum gate control. One of
these water supply inlets is in
each pier for a total of eleven. A
57-inch butterfly valve will be
& connected to this inlet for con-
P trol of water supply,
# June 1940.”

Over the Top

398

Above & Left: caption:
“Steel and Form work
for drum gate install-
ation. Steel is for spill-
way crest, bridge piers,
and drum gate chamber,

June 1940
400

Left: caption: “Spillway and drum gate construction, October
1940”

Above: caption: “Men work

- . . . % d t b ,
Right: caption: “Spillway and drum gate construction - . ) Egvem&ﬂzfonnum er one

Spillway Section — downstream face, October 1940”

401 i spillway, Nov. 1940" 402
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Above: caption: “A
Workman  stands
d on the drum gate
arch to give scale,
December 1941"

Left: caption: “Aim
cross-hairs for alig-

ning drum gates”
404

B Above & Left: caption:
“Men align drum gate
hinges, Nov. 1940”

403

Above: caption: “Down-
stream photo of the
spillway section, Dec-
ember 1940”

Left: caption: “Drum
gate Number One, Dec-
ember 1940”

-7 Above: caption: “Installation
%\ of main girders for drum
! l‘ﬁ' gate Number One, Decem-
" ber 1940"

Left: caption: “Drum gate
"4 Number One, Dec. 405
1940”

406

Above: caption: “Men
stand on girder during
M drum gate construct-
A ion, January 1941”

Left: caption: “Riveting -
and welding face plates 1941 ) B

on drum gate Number Left: ;apnon: School
One, January for ’I’?lveters, January
1941” a7 1941 208

Above: caption: “Re-
B boring drum gate gir-
der. Machine shop -
powerhouse, January

© J.M. Syken 68
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Top Left: caption: “View of the spillway
section from the left bank, February 1941

{ Top Right: caption: “View of the spillway
section from the left bank, March 1941”

Left: caption: “Close up view of men working

on eastern spillway arch, July 1941”
409

Top Left: caption: “Upstream
view of the dam taken from
Rattlesnake Peak, April 1941”
Top Right: caption: “Upstr-
eam view of the dam, May
1941”

Left: caption: “Downstream
B Face, ca. 1941” o

At B At g -
Left: caption: “Spillway section of the dam as seen from the left bank near
the shop building. Note the man and car at the waterline (normal), April
1942”

Right: caption: “General view of the spillway section of Grand Coulee
Dam, taken from the west bank for the Columbia River. On this date,
approximately 80,000 cubic-feet of water per second was plunged nearly
350 feet vertically down the face of the dam, creating a waterfall more than
twice the height of Niagara. An additional 25,000 cubic-feet of water per
second is passing through the hydro-turbine installed in the 413
west powerhouse, August 1944”

© J.M. Syken
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Top Left: caption: “View of the spillway
section of Grand Coulee taken from the
right bank, May 1941”

Top Right: caption: “View of Grand Coulee
from west bank. Cranes visible on bank,
May 1941”

Left: “View of drum gates near base

of the dam, May 1941”

Top Left: caption: “View of all of the spillway arches,

July 1941”

Top Right: caption: “View of a portion of the spillway

section showing formwork and falsework for con-

struction of spillway bridge spans. The construction

trestle appears below the formwork. Eight of the 102-
& inch outlet tubes are shown in use for diversion of the

river flow (right), August 1941"

Left: caption: “View overlooking Coulee Dam - 4,

anew transmission tower rises, August 1941"

i Above: caption: “View of arch
bridge piers and spillway atop
Grand Coulee Dam”

Left: caption: “View of trash
racks and bridge piers during

their construction”
! 414
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Hereafter

415

Above & Left: when a local shepherd
took his flock across the dam, the image
got a great deal of attention locally and
nationally. In fact, it became a 417
popular postcard (above).

“...Sightseers appear at the Grand Coulee Dam in such great numbers
that, as a matter of safety as well as of convenience to them, special
facilities for handling visitors have been provided. Only employees on
shift are admitted to construction areas, but the topography at the dam
serves the tourist's purposes admirably. On each side of the river, ex-
tensive free parking areas accommodate large numbers of cars, and from
positions high above and overlooking operations the visitor looks down
upon the river and construction activities. Ample provisions are made for
the safety and comfort of visitors. Each week during the tourist season,
thousands of visitors view with interest an accurate model of the dam
located in the west vista house. There is shown, first, one six-hundredth
actual size, the vicinity as it appeared before construction work was
started, then the excavated area and several stages in the progress of the
work, and, finally, the model of the dam, powerhouses, and pumping plant
as they will finally appear. Signs along the highway entering Government
property direct the visitor to the free Government parking spaces and
vista houses...”

U.S. Bureau of Reclamation (ca. 1937)

419

© J.M. Syken
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1.2 Left: caption: “A flock of
2600 sheep belonging to
Joe Hodgen of Adrian
¥ makes its last annual trek
across Grand Coulee Dam,
heading for summer past-
ure. The grasslands which
provided feed for the flock
which each year has mo-
ved north through the
Grand Coulee will be fl-
ooded next year. The Cou-
lee becomes the equaliz-
ing reservoir for the Col-
umbia Basin irrigation pro-
ject. Hodgen has been tak-
ing his sheep through the
area for thirty-two years.
They'll go by truck here-
after.” 416

A View to a Spill

Above: caption: “Upper part of model
shows portion of Grand Coulee which was
excavated. Lower part shows dam set in
excavation.”

Left: caption: “Cutaway model showing
| cross-section of dam as it will appear 4z
yhen completed”
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Left: caption: “‘Look at that beautiful
water, Maw," exclaimed Mr. George C.
Green to his wife as the viewed the
Grand Coulee Dam spillway from the
| parking lot overlooking the west power-
house. His statement was not unusual
in the way of tourists but the mode of
transportation was certainly extreme, a
1904 Oldsmobile. Mr. and Mrs. Green
traveled from Lambertsville, New Jersey
to Grand Coulee Dam, covering nearly
6,000 miles en-route and planed on
4 going through California in return, July
1946”

" Above L&R: caption:
—— ... “‘Green Hut Cafe’
- overlooking Grand Cou-
lee Dam, Wash.”
Left: caption: “The Green
Hut restaurant in the
foreground was built by
- C.D. Newland on leased
land here at Grand Cou-
" lee Dam (July 423

Green Douglas firs where the water cuts through
Down the wild mountains and canyons she flew
Canadian north-west to the ocean so blue

It's roll on Columbiaroll on...

...Tom Jefferson’s visions would not let him rest
An empire he saw in the Pacific north-west

St. Louis, St. Clarke, and they did the rest

It's roll on Columbiaroll on...

...At Bonneville now there are ships in the locks
Waters have risen and hid all the rocks
Shiploads of plenty will steam past the docks
It's roll on Columbiaroll on...

...And up on the river is the Grand Coulee Dam
Mightiest thing ever built by a man

To run the great factories and water the land
It's roll on Columbia roll on

Roll on Columbia roll on

Roll on Columbia roll on

Your power is turning our darkness to dawn
So roll on Columbia roll on

RE: song entitled: *Roll On, Columbia, Roll On,” by folk singer Woody Guthrie 425

© J.M. Syken
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“Preparations for a tourist horde are
being made as swiftly as possible,
officials of the Bureau of Reclam-
ation said here today, when they
announced that they had started
work on a vista point on the east
side of the river, the first work of
that sort on that bank. On the west
side, CCC crews are fast whipping a
- vista point into shape...”
Spokesman-Review, March 12th 1936
Top: caption: “Vista House Grand Coulee
Dam. On every day of the year except
B Christmas and New Years day, guides are
on duty at the West Vista House at the
Grand Coulee Dam, Washington to tell
visitors about the Columbia Basin
Reclamation Project, which includes the
world’s largest masonry dam and the
world’s greatest power producer, and
which will later include America's largest
single irrigation project.”

Bottom: caption: “The ‘Toonerville Tro-
lley at the Grand Coulee Dam, Wash.,
taking tourists from the Vista 422
House to the Powerhouse”

Roll On, Columbia

424

“Roll On, Columbia, Roll On,” was part
of the Columbia River Ballads - a set of
twenty-six songs written by folk sin-
ger/songwriter Woody Guthrie as part
of a commission by the Bonneville
Power Administration (BPA), the fed-
eral agency created to sell and dis-
tribute power from the Columbia
River's federal hydroelectric facilities
(primarily Bonneville and Grand Cou-
lee Dam/s). At the time (1941), the
agency was facing a controversy be-
cause several counties in Washing-
ton and Oregon had begun construc-
tion of their own dams on the Col-
umbia, outside of federal jurisdiction.
The BPA hired Guthrie to write a set
of songs about the federal projects to
gain support for federal regulation of
hydroelectricity. Of all the Columbia
River Ballads, Roll on, Columbia was
by far the most popular, forever asso-
ciated with the Columbia Basin Project.
It became the “official folk song” of the
State of Washington in 1987. 426
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On the downstream, eastern bank of Grand Coulee Dam there’s a statue of a man,
sitting on a bench, playing his guitar for two young children (above L&R). It's
named: “After Work,” and represents a popular, wholesome leisure activity of the
dam workmen (of course, there were also the B Street bars and brothels to keep
them entertained in their off-hours). The image of the man singing and playing the
acoustic guitar plays on the idealized image of the folk singer, used to great effect
by the Bonneville Power Administration in 1941 for publicity purposes. The image
of Woody Guthrie writing songs about the Columbia River immediately comes to
mind. Truth be told, he was hired for only thirty days and spent most of his time in
Portland, Oregon. The children on the bench are also somewhat out-of-place.
Most of the people who migrated to the Grand Coulee area during the
dam’s construction were single, unemployed men seeking work.

427 428

Part 9 “..in this region major projects were started which all be-
_ lieved could achieve the planned promised land...The dams
along the Columbia were designed to achieve the promised
land for the people of the Pacific Northwest.”

A Planned Prom|sed Land Richard Lowitt, Author

“...How was this ‘Eighth Wonder of the World,” as it has been
called, brought into being? It happens to have been the
writer’'s good fortune to know several of the citizens of
Washington State who have pressed for a favorable decision
by Uncle Sam on this project in years when it looked as
though the sprawling waste that was the Central Columbian
Basin might remain forever a sage-dotted desert. Among
these was James O’Sullivan, now secretary of the Columbia
Basin Commission, formerly a mathematics teacher and civil
engineer. He, as much as any one man, followed the project
through until Uncle Sam turned it over to Dr. Elwood G. Mead,
of the U.S. Reclamation Service, with the order to ‘carry on’
with the gigantic undertaking...”

Popular Science, February 1936

Coming Into Being

© J.M. Syken 72
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“...Merely to hint at the romance, the grim battle that led to
final endorsement and financing of the project, there was one
winter when O’Sullivan, down to his last dollar, borrowed
enough money to mount an oil stove in the back of a rickety
old limousine. In this car he plowed through snow and sleet
and boggy roads, pleading with the citizens of one little town
after another to help get the state behind this dream of half a
century. A milliner donated five dollars a month from her
scanty earnings, for a year. A depression-haunted banker in a
tank village took his last Liberty Bond from his private safe,
to help convince the legislators at Olympia that Grand Cou-
lee, proven sound engineering after years of bickering and
contrary reports, must be made a reality...”

Popular Science, February 1936

www.PDHonline.org

“...For fifteen years, state, Federal, and private engineers had
wrestled with the problem. Finally, the U.S. Army engineers
recommended a comprehensive plan for developing the Col-
umbia to provide storage, navigation, flood control, power,
and irrigation. It calls for ten dams, including one at Rock
Island, Wash., already built by private capital; Bonneville,
close to Portland, Ore., and Grand Coulee...”

Popular Science, February 1936

...‘Two hundred and fifty feet to bed rock!” howled the
engineers, when the building of Grand Coulee was proposed.
As a matter of fact, the builders have struck bed rock well
within 100-feet at nearly every point...”

Popular Science, February 1936

An Empire of Their Own

“Such a power if developed
would operate railroads, factor-
ies, mines, irrigation pumps,
furnish heat and light in such
measure that all in all it would
be the most unique, the most
interesting, and the most re-
markable development of both
irrigation and power in this age
of industrial and scientific mir-
acles.”

Rufus Woods

Left: caption: “Rufus Woods at Grand
Coulee Dam, ca. 1941." On May 14t
1919, Rufus Woods - editor and
publisher of The Wenatchee Daily
World, wrote a headline stating that a
dam on the Columbia River “Would
furnish the Power to Run all 437

Industries in a Washington Empire.”

© J.M. Syken

The power and the irrigation provided by the Columbia Basin
Project (CBP) made it an essential element in the economy of
the western U.S. The businessmen of Washington State
towns like Wenatchee, Ephrata, Spokane and Pasco under-
stood the link intuitively. They foresaw that damming the river
would provide cheap electricity and abundant water, thus
transforming the region into an agricultural and in-dustrial
power house. By selling the electricity generated by the dam,
the costs would be amortized making the project self-
financing. The dream of practically free irrigation (sup-ported
by the sale of electric power) seemed unarguable. After all,
why should Washington State farmers not have the same
advantages as wetter regions of the country? Artificial
irrigation would provide what nature had not.
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Nature’'s Failure

“...Farmers, businessmen, professionals, and promoters looked to irrig-
ation to make the dry parts of the West bloom. This lure would bring
industry, development, and self-sufficiency. Increasingly they expected
the federal government to pay the costs. Seldom did they see the paradox
as they demanded financial support from the East and at the same time
resented their colonial status. They wanted independence, growth, devel-
opment, and a successful agricultural base to make their regions auto-
nomous, independent, and prosperous. They wanted to remake the East
and they accommodated themselves to local conditions and federal
largess only enough to accomplish that end. It led them to decry both the
stingy support they felt they received from the government and the
strings attached to the money they fought so hard to garner...”

Paul C. Pitzer, Author/Historian

RE: the goal of the CBP was reclamation to compensate for “nature’s failure.”
Once irrigated, the project’s promoters felt certain that the land would support
thousands of farmers who, in turn, would provide the human base for an
industrial empire. After all, settlers who came to the arid Columbia Basin in the
1870s and ‘80s dreamed of irrigation. Thus, the CBP was the result of many inter-
related visions of the future. The dam’s enormous power potential would turn
machines, illuminate cities and bring prosperity to an area heretofore avoided as a
no-man’s-land. All of this drove the construction of Grand Coulee Dam and

the CBP. 440

“The farms on the 516,320 acres of land that have been irrigated on the project
have made generally excellent progress. As a result of pre-planning, the project
has made greater strides than has any other irrigated area in a similar period in
the history of the West. The new farms are wired for electricity and telephone.
Schools are conveniently available to all farm families. By and large, settlers in
the Columbia Basin Project lands have escaped the austerity and drudgery of
pioneers on many other reclamation projects. World War Il delayed settlement for
a decade and changed the entire technological structure of United States agri-
culture. Large scale, low labor requirement, highly specialized, mechanized, effic-
ient farm operating units made the family farm of tradition an outmoded, un-
realistic concept. The policies governing the project (and other Bureau of Rec-
lamation projects), however, were unresponsive to the changed post-war
conditions. The inflexibility has led to several deplorable aspects as the project’s
development responded more to outside forces and less and less to control by
planners.”

William Warne, U.S.B.R. - Assistant Commissioner (1973)

RE: when the CBP began in earnest (in 1933), FDR's New Deal included the concept of a pre-
planed economy. What they hoped to create was a “Planned Promised Land” of small farms
(about eighty-acres each) where displaced “Dust Bowl” refugees could settle into a new,
productive life. Through a controlled economy, the federal government would guar-antee
the success of these settlers. In the late 1930s, New Deal planners and others in the region
debated how best to achieve their goals. However, before any of the newly fertile land had
received water, America entered WWII and the rapid changes that it brought altered the
vision from irrigation to power production for the duration of the war. 441

Grant County, WA (left) was created by the
Washington State Legislature in 1909, with
civic leaders immediately undertaking a
promotional campaign to attract settlers to
the area. In a pamphlet prepared for the
Alaska-Yukon-Pacific Exposition (held in
Seattle later that year), Grant County was
already being trumpeted as a place with
few pests, great weather and excellent
schools and churches. It was also being
promoted in exposition pamphlets as a
prime area for agriculture: “Farmers in
Grant County make more money and make
it easier than the farmers of any other
| . section.” However, truth be told, by 1909

the Grant County area had been through
GW several years of unusually wet weather, so
the pamphlet only represented the area’s
most recent history. Generally, Grant Cou-
nty has a semi-arid climate, with warm and
sunny weather but not enough rainfall to
support large-scale farming without help
from other water sources. To cultivate
e lands that did not border on a natural

waterway, man-made irrigation
systems were required.

A Founder’s Tale

© J.M. Syken

In early 1952 (the 50" anniv-
ersary of the founding of the
US.B.R), W. Gale Matthews
(left, ca. 1945), a long-time res-
ident of Grant County (since
1890) and, at the time of his
reminiscence, president of the
Grant County Title Abstract
Company, recalled the begin-
nings of the Columbia Basin
Reclamation Project (CBRP)
which would, ultimately, give
birth to Grand Coulee Dam.
Matthews’ account was trans-
cribed from a speech he gave
to the Grant County Historical
Society in early 1952. He tells of
the early ridicule facing this
proposal and the war of ideas
waged between dam propon-
ents and others advocat- ,,,

ing arival irrigation scheme.
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“One of the earliest attempts to irrigate any sizable part of
this area occurred following 1897 when the last James J. Hill
(1838-1916), President of the Great Northern Railway Com-
pany, was contacted by one J.B. Mcintyre, who lived in the
Puget Sound Country. In 1898 Mr. Hill and the Great Northern
Railway Company entered into a contract with the Co-op-
erative Irrigation Company to furnish funds to build an irrig-
ation ditch which would, when completed, take water from
Brook Lake and irrigate the area. The ditch was started but
the Company got into financial difficulties and after one or
two reorganizations a ditch was constructed and a large
aqueduct was built across the swamp west of the town of
Adrian and water was actually delivered to some of the land.
However, the program was not a success and was ultimately
abandoned...”

W. Gale Matthews, 1952

“...By 1910, the Columbia Basin area had been quite completely settled,
as relates to the even numbered sections, by homesteaders and of course
the odd numbered sections were Northern Pacific Railway land under an
Act of Congress. These homesteaders were encouraged by the lush
growth of bunch grass and sagebrush and endeavored to farm it by dry
land methods but their crops had from year to year grown less and less,
due to lack of rainfall. It was around 1907 when a group of homesteaders
in the south Quincy area got together and formed an association known
as the Quincy Valley Water Users Association. The purpose of this organ-
ization was to levy voluntary assessments on themselves and to secure
what other financial assistance they could and have studies made looking
to the reclamation of the great Quincy Valley. One Joseph Jacobs, a con-
sulting engineer of Seattle, did some studies looking to the watering of
the Quincy Valley from Lake Wenatchee. The result of his studies was so
encouraging to the homesteaders in the Quincy Valley that around 1910
the Quincy Valley Irrigation District was organized under State law and
detailed plans and studies were made and paid for by assessments levied
on the land by that irrigation district...”

W. Gale Matthews, 1952
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“...In 1914 there was submitted to the State of Washington a
proposition to bond the State for several million dollars to
irrigate the Quincy flats. The bond issue did not carry and the
plan failed and little that was tangible was done for several
years following. In all probability the actual beginning of the
Columbia Basin Reclamation Project, based upon the build-
ing of Grand Coulee Dam, can be traced to an incident which
happened in Ephrata in the last spring or possibly early sum-
mer of 1917..."

W. Gale Matthews, 1952

“...At that time the nations of the world, including our own
country, were engaged in World War | and it was the patriotic
duty of everyone to give their best efforts to the production of
more foodstuffs in order that our own armies and the armies
of our allies might be fed. This idea was frequently the
subject of conversation. On that particular spring day in 1917
there were gathered in the office of Mr. William M. Clapp, an
attorney in Ephrata, Washington, several people living in
Ephrata and the subjects of the day were being discussed
and among them the matter of raising more grain and bring-
ing more land into production. Someone remarked that it
would have been a good idea had the State of Washington in
1914 approved the bond issue and the Quincy flats could be
producing large tonnages of grain and other foodstuffs.
Someone said that the water could be pumped from the
Columbia River at Rock Island by building a dam at Rock
Island to produce the power...”

W. Gale Matthews, 1952 448

“...Among those present in the office that afternoon were A.A. Goldsmith
of Soap Lake, Mr. Clapp, of course, Mr. Paul D. Donaldson, and possibly
there was present the Honorable Sam B. Hill, who was then Judge of our
Superior Court and myself. Sam B. Hill later was elected to Congress from
the Fifth Washington District and contributed materially to the ultimate
consummation of this Project. When the subject of the dam at Rock Island
was mentioned, Mr. Donaldson spoke up. He had recently been on a|
geological trip with the late Dr. Landis of the University of Washington,
and their trip had taken them along the Columbia River and around Grand
Coulee. Dr. Landis apparently had been discussing with Mr. Donaldson on
that trip the theory of the glaciers which came down across the Okanogan
highlands and dammed the Columbia River at a point below the present
site of the Grand Coulee Dam, and which resulted in a division of the flow
of the Columbia River and as the ages passed the excavating of Grand
Coulee...”

W. Gale Matthews, 1952

Speaking of Dams...
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“...Mr. Donaldson said, ‘Speaking of Dams,’ and then went on
to relate to those present the theory and the story which Dr.
Landis had related to him on the trip. When Mr. Donaldson
had completed that recitation, Mr. Clapp spoke up and sug-
gested that if nature had at one time dammed the Columbia
River near the head or rather below the head of Grand Coulee
with ice why could it not again be dammed with concrete and
the flow of the river diverted again down through Grand
Coulee and the water used to irrigate the great Columbia
River Basin extending down through Grant County, Adams
County, Franklin County clear down to the Snake River...”

W. Gale Matthews, 1952

“...As the summer of 1917 passed and the fall came on, the
little group in Ephrata took into their confidence Mr. Norval
Enger who at that time was the Deputy County Engineer of
Grant County. He was a very able engineer and at the present
time is engaged in work for the Bureau of Reclamation on
one of the projects in the Dakotas. Mr. Enger listened very
attentively to the ideas of the group and when asked if he
would run a preliminary set of levels to determine the differ-
ence in elevation between the river and the floor of the Cou-
lee and make some investigation as to the side walls and so
forth, he agree to do so if the County Commissioners would
consent to it...”

W. Gale Matthews, 1952
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“...Of course, general dis-
cussion was had on the sub-
ject and in their entire ignor-
ance of the engineering fea-
tures involved, those present
conceded that it might be a
good idea. No one, however,
had the courage to go out and
say very much about the idea,
fearing the ‘kidding’ which
would result. However, that
group and others from time to
time frequently met in Mr.
Clapp’s office and other off-
ices around Ephrata and the
subject of the dam in the
Columbia River would always
come up until the few in Eph-
rata had succeeded in selling
themselves on the feasibility
of the idea...”

W. Gale Matthews, 1952
Left: William M. (“Billy”)
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Clapp, in December 1945

“...With some hesitation Mr. Clapp, Mr. Donaldson, Mr.
Goldsmith and Mr. Matthews appeared before the Board of
County Commissioners and ‘propositioned them on the
matter.” The County Commissioners consisting of Mr. D.C.
Thiemens, of Ephrata and Mr. J.C. White of Moses Lake were
not very enthusiastic about the deal. The third member of the
board, Mr. Thomas H. Twining of Coulee City, was not pre-
sent, he at that time being in the armed forces. However, the
County Commissioners agreed that Mr. Enger could make
something of a reconnaissance survey of the area provided
the petitioners did not say anything about the matter publicly
and the facts of the case are that nothing appears on the
Commissioners’ records about it...”

W. Gale Matthews, 1952
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“...Mr. Enger did during the winter of 1917-1918 run a set of
levels from the river up to Grand Coulee and did take a look
at the general situation. He reported to the Commissioners
and to the group in Ephrata that the proposition might have
merit but it would require a great deal of engineering study
and the costs would be beyond the financial ability of the
County. Little else of importance happened in connection
with the project except the conversations of the Ephrata
group continued and grew more frequent and the convictions
of those in on the proposed project became more fixed each
day that the project not only could, but definitely should, be
built. However, they met with a considerable discouragement
for whenever the subject was mentioned to others around
town, the net result was generally ridicule...”

W. Gale Matthews, 1952

© J.M. Syken

“...It was shortly before the eighteenth of July 1918, when
Rufus Woods (1878-1950), publisher of the Wenatchee Daily
World, dropped by the office of Mr. Matthews one afternoon
and inquired as to the possibility of a story about the Ephratal
area to be published in the Wenatchee Daily World. It was
quite the custom of Mr. Woods to cover the Central Wash-
ington area and pick up stories for his paper. Mr. Matthews
informed Mr. Woods that at the moment he was a little bit
busy but that there was a story which merited some study
and suggested that Mr. Woods go to see Mr. Clapp and ask
him to relate the story about a proposed dam in the Columbia
Basin area. Mr. Woods saw Mr. Clapp, heard the story and
received it with that enthusiasm which characterized Mr.
Woods whenever he ran onto a good local story that would
attract attention...”

W. Gale Matthews, 1952
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“....Mr. Woods wrote the story and published it in the Wen-
atchee Daily World on July 18, 1918. The story was spread
out all over the front page with giant headlines and it cer-
tainly did attract attention. Woods’ story actually appeared on
page 7, crowded off the front page by news of the war in
Europe. The late Judge R.S. Steiner wrote Mr. Woods a letter
ridiculing the story and the idea and he concluded his letter
with these words ‘Baron Munchausen, thou art a piker.’ The
story was copied in whole or in part by newspapers all over
the state and the general comment of the papers was quite in
line with the comment of Judge Steiner...”

W. Gale Matthews, 1952

“The last, the newest, the most ambitious idea in the way of
reclamation and the development of water power ever form-
ulated is now in the process of development. The idea con-
templates turning the Columbia River back into its old bed in
Grand Coulee, by the construction of a giant dam, the rec-
lamation of between one and two million acres of land in
Grant, Adams, and Franklin counties and the development of
a water power approximating Niagara Falls...Should it de-
velop that the dam could be built at a reasonable cost, there
will unfold one of the most interesting development projects

ever conceived by man...”
The Wenatchee Daily World, July 18t 1918

“...Shortly after the publication of the ‘Munchausen’ article by
Rufus Woods in the Daily World on July 18, 1918, an engineer
by the name of Ralston who had been employed by Wash-
ington Water Power Company, advocated a scheme of rec-
lamation of the Columbia Basin Lands by bringing water from
the Idaho lakes which thereafter was referred to as the Pend
Oreille or Gravity Project. Little was said about Mr. Ralston’s
idea until after a speech by Governor Ernest Lister (1870-
1919) when a great deal of publicity was given both to the
Governor’s speech and to the Ralston plan, they having been
along the same line. Shortly, after this, along in the fall of
1918, a meeting was held in Pasco which resulted in the
organization of the Columbia Basin Irrigation League...”

W. Gale Matthews, 1952

“...The net result of the ‘Munchausen’ article in the Wen-
atchee Daily World and the organization of the Columbia
Basin Irrigation League was that from that time there were
two camps each advocating the reclamation of the Columbia
Basin Project, the Ephrata group with the Grand Coulee Dam
as its proposed source and the Irrigation League with the
Idaho lakes as its proposed source...”

W. Gale Matthews, 1952

“...As time passed such men as the late Arthur P. Davis who was then
Commissioner of Reclamation and the late Colonel Hugh Cooper, a very
eminent engineer and dam builder took occasion to view the proposed
Grand Coulee Dam site and the comments which they made at the time
gave encouragement to the Ephrata group...It was in 1919 that James
O'Sullivan of Port Huron, Michigan, and who formerly lived in Ephrata
made a trip west and became interested in the Grand Coulee Dam. He
again returned to Ephrata in 1920 and from that time on did little else but
devote his entire time and all of his energy to the Columbia Basin Project.
Unfortunately he did not live to see water run through the canals which he
had so vividly described from the platform and in newspaper articles...As
time went on all the people of Ephrata, Grant County, and ultimately the
State of Washington and the Northwest became cognizant of, and many of
them became active supporters of, the Grand Coulee Dam...”

W. Gale Matthews, 1952

“...The Senior Senator from the State of Washington was the Honorable
Wesley L. Jones (1863-1932). He was one of the most prominent men in
the Senate and was Chairman of the Senate Appropriation Committee, a|
most important and strategic position. Senator Jones had, of course,
heard of the Grand Coulee Dam proposal for irrigation of the Columbia
Basin Project, but by reason of the many duties confronting him as one of
the leaders in the Senate, he had not become as familiar with the idea as
had Senator Dill. Senator Dill undertook the project of convincing Senator
Jones that the Grand Coulee Dam idea merited a full and complete inves-
tigation. Senator Jones became convinced that the project did merit com-
plete investigation and in the appropriation passed in the year 1927, first
session of the 69th Congress, dated January 21, 1927, succeeded in
having included an item of $600,000 in the Rivers and Harbors part of the
appropriation earmarked for an investigation of the Columbia River from
the British boundary to the mouth of the river for power, navigation, flood
control and reclamation. This appropriation was passed...”

W. Gale Matthews, 1952
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“...The Corps of Engineers of the United States Army un-
dertook that study. That part of the work involving the river
from the British boundary, that is the Canadian boundary, to
the Snake River was handled under the direction of the late
Major John S. Butler. The results of his investigations were
embodied in what is known as the ‘308 Report,” which settled
the controversy over the source of water for the Project. This
report was the basis upon which further and more complete
investigations of the Grand Coulee Dam and Columbia Basin
Project were made, and the result of that appropriation, that
investigation, that report, is well known. The Dam was built
and the Reclamation Project has now reached the stage
where water will in 1952 be delivered to the arid lands of the

great Columbia Basin Project...”
W. Gale Matthews, 1952
463
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“...The number of those engaged in the work is in the
thousands. It became a great community, county, state and
Northwest Project and through the significant work of the
people in the entire Northwest, the Project is no longer the
dream of a few timid souls in Ephrata but it is a reality. For
generations to come, it will be a monument to united com-
munity effort. It will be a memorial to those hardy individuals
who braved the uncertainties and hardships of a pioneer
existence to homestead this area at the turn of the century
and pave the way for a new empire.”

W. Gale Matthews, 1952

Part 10

The Battle of Grand Coulee
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A Last Frontier
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“At one time it was a land rich in
vegetation...A Garden of Ed-
en...so we are told. There came a
volcanic age, leveling and des-
g troying, devastatingly complete.
The verdant beauty of a former
4 time was gone. In the centuries
that followed there was a glacial
B period. Mountainous glaciers
crunched southward from a fri-
gid North. Where a dam is rising
granite ramparts stood inviol-
able. Halted and pyramided a .
glacial torrent carved a new and Th ere Cam ea T| me

§ mighty course. A climate change
took place. From tropical shores
an ocean current may have
swung northward. Centuries pas-
* ¥ sed. The glaciers melted. A river
returned to its ancient bed. In its

d wake rests a chasm deep and
awesome, mute evidence of Tita-

nic combat. Majestic walls, aged,
rainbow tinted, as silent sen-
tinels, mark the place. It is the
Grand Coulee, Eighth 469 470
Wonder of the World.”

“...There came a time when the volcanic waste became a
silted sage-brush desert. There was unused moisture
stored through the ages; there was rainfall. The West
beckoned. After the Civil War the covered wagon rolled
west again. The Northern Pacific, with large land grants
as bonus, worked through to the coast in the early
eighties. ‘Jim’ Hill came through with his ‘iron horse,’ the
| Great Northern, a half decade later. The Indian and buff-
| alo were shoved aside. Homesteading was on. In 1900
could be witnessed hundreds of families settling upon
the sage-brush lands west of the Big Bend, now known Wh at Happened
as the Columbia Basin. Hardy men and women cleared
the land, plowed and planted it to grain and other crops.
They built houses, barns: they dug wells, erected wind-
mills, schools and churches. Here and there small towns
sprung up. Anticipating ample crops, the Milwaukee ex-
tended itself through the Basin. For a time all seemed
, well and the future of the settler secure...”
RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)
471 472

“...The stored moisture exhausted, a dry cycle,
one of those inexplicable freaks of nature., set
®in. An annual rainfall, never too plentiful, re-
~ ceded. Crops fell away. One by one the home-
& steads were abandoned and the discouraged
settlers trekked on to lands of more certain
promise. The coyote, alone once more, howled
woefully into a hazy solitude...”

RE: excerpt from Grand Coulee Dam and a Last Frontier . . . .
(1939) P Above L&R: caption: “Dry-Farming tragedies like those

pictured dot the 1,200,000 acres of rich but dry lands of the
Columbia Basin Project”

© J.M. Syken 79



www.PDHcenter.com www.PDHonline.org

“...Moved by the tragedy of a land deserted, civic leaders
of Eastern Washington led the way in an effort to sup-
plant the depleted rainfall with man-made rain, irrigation.
E.F. Blaine of Sunnyside, affectionately known as the
father of the Columbia Basin Project, conceived a plan to
- bring water from Flathead Lake in Western Montana and
Pend Orielle Lake in Idaho, through natural river cou-
rses, tunnels, canals, and ditches, to the Basin lands.
The state legislature in 1919 appropriated $100,000 for a
survey and investigation of the plan. A state wide Col-
umbia Basin Irrigation League was formed, and Cham-
bers of Commerce and Commercial Clubs assisted. The
method was devoid of any appreciable power possib-
ilities and was essentially a reclamation undertaking...”

RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

What to Do

“...Also living to witness the development of
his timely vision, is William Clapp, pioneer law-
yer of Ephrata, who in 1918 conceived a plan.
In his dust-strewn office, one afternoon to
‘Billy’ Clapp there came a dream, a vision, and
then a steadfast belief that man could do with
= concrete what nature had done with glaciers. A
| great dam could be built at the head of the
Grand Coulee and the waters of the river once
more returned in part to the Coulee walls, there
to be diked, impounded and loosed in canals
and ditches to redeem the abandoned acres
and make green again the fields of yesterday.
From the sale of surplus power of a dam so
built, would be paid the construction cost of
' reclaiming the basin lands...”

RE: excerpt from Grand Coulee Dam and a Last Frontier
& (1039) 478

Came a Vision

“...Like Fulton, men who dared to dream of the
‘biggest thing on earth’ and to cost as many
millions as the Panama Canal, were chided and
i ridiculed. Rufus Woods, pioneer newspaper
- man of Wenatchee, printed the story. A learned
judge forthwith declared, ‘Baron Munchhausen,
compared to Rufus Woods, Thou Art a Piker.’
The support of Jim O'Sullivan, construction
engineer and contractor, was sought. ‘Jim’
declared the plan feasible and all were ridic-
uled...”

RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

Unbelief and Ridicule
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“...In 1906 David R. McGinnis had come to me as the sec-
retary of the Wenatchee Commercial Club with a plan for
irrigating the lands of central Washington from Lake Wen-
atchee. But no dam was then under consideration. The first
proposal on Grand Coulee as a dam site was in Ephrata in
July, 1918..."

Rufus Woods (1942)

www.PDHonline.org

“As publisher of The
Wenatchee Daily Wor-
Id, | had the honor of
writing the first article
on Grand Coulee Dam.
That was July 18, 1918.
That was the ‘Signal
Gun’ for a battle royal
which lasted twenty-
three years...The Wen-
atchee World naturally
became the mouth-
piece of the organ-
ization pumping for the
dam.”

FORMULATE BRAND NEW PLAN FOR IRRIGATION OF
GRANT, ADAMS, FRANKLIN COUNTIES

Last and newest and most ambitious idea contemplates turning the
Columbiaback into its old bed in Grand Coulee - the development of a
waterpower equal to Niagara and the irrigation of a million acres or more.
Idea first conceived by William Clapp of Ephrata

RE: heading/sub-heading of the article published in The Wenatchee Daily World,
July 18t 1918 by editor/publisher Rufus Woods

“...The battle began from the very day
the Wenatchee World published that first
article and continued until the dam was
completed in 1941. We had gone out on
a thesis that the Columbia River was too
- big for private development - that it must
~ be developed by government money,
either state or national, for it was too big
and too important an asset to be nibbled
at by low-head dams...”

Rufus Woods (1944)

484

“People here will be interested in the visit of Colonel Hugh
Cooper, builder of Keokuk Dam and the greatest authority on
dam construction in the world...Col. Cooper landed in Wen-
atchee Thursday night in company with Wilbur S. Yearsley of
Spokane and Paul D. Donaldson of Ephrata. He had just been
up the Grand Coulee to look over the big dam site on the
Columbia. ‘It's alluring!...most alluring!” was the significant
answer of the great engineer in regard to his opinion re-
garding that wonderful power site. ‘It is time the people of
this state should begin to realize what they have. To one who
has visited the countries of Europe and seen how they
carefully worked out results from their meager natural re-
sources, it is of more than usual interest to look over the

state of Washington where nature has been so profligate.”
The Wenatchee Daily World, November 1920

“It's a great idea, boys, but you will find that you are up
against all the money in the world”
F.A. Keasal, Contractor (1920)
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“We are against the pumping plan...to operate the dam and
pumping plant in Grand Coulee, a large amount of power
must be sold - power that can not be sold except in com-
petition with existing power companies which have ample
facilities to take care of all the needs of the Northwest for
many years to com if not for centuries”

Mark Woodruff, Secretary of the Spokane, Washington-based Columbia
Basin Irrigation League (1920)

www.PDHonline.org

Rival Groups

“...The plan to irrigate the Basin divided itself
into two groups. The pioneers of the Basin
itself, Julius Johnson, Frank McCann, Ed
Southard, and a host of others, supported the
Clapp plan, and gave unstintingly of their time
and money. The Columbia Basin Irrigation
League clung to the gravity plan and for the
next ten years engineering experts, state ex-
| perts, and national experts found for and
against both plans, and rivalry between the
groups was high. No definite light or con-
clusion was reached until 1929, when, through
the efforts of the late Senator Wesley L. Jones,
army engineers, then making power surveys of
== the Columbia River, were directed to invest-
igate the merits of the respective plans to

reclaim the Basin...”
§ RE: excerpt from Grand Coulee Dam and a Last Frontier 489
(1939)
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“...There was another opposition plan to irrigate the lands of
the Columbia Basin - but it produced no power, as opposed
to this plan with its 2,000,000 horsepower. That scheme con-
templated a 132 mile main canal as compared with a main
canal of this project of only ten miles. It provided for 62 miles
of tunnels through this basalt, as compared with a tunnel of
only a mile and a quarter. Yet that scheme was used to hoax
the people of the state for thirteen years! Until in 1931, the
U.S. Army Engineers OK'd the present plans which have been
carried through with such credit to the U.S.B.R. engineers
who have had it in charge...”

Rufus Woods (ca. 1944)

RE: the first newspaper article concerning the “opposition plan” came out
in late 1918. On November 27t 1918, Grant County engineer C.W. Duncan
issued the first engineering report concerning a dam at Grand Coulee.

491
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Above: caption: “Grand Coulee was left off the map put out
by the Spokane Organization! Here was the plan — 134 mile
main canal, 62 miles of tunnels, virtually one unit, and NO
POWER to speak of. Grand Coulee required but ten miles of
main canal, one-and-a-quarter miles of tunnel, and
would produce over 2,000,000 horsepower.”

492
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“...The amount of land that could be irrigated by this project,
if carried out, is estimated to be in excess of two million
acres. The irrigation season in this area coincides app-
roximately with the period of high water in the Columbia
River, so that there would be no interference with the de-
velopment of one of the world's greatest Hydro-Electric
power plants at this point. Time for more than a hasty
reconnaissance of one of the critical features has been
lacking, so that no statement as to its financial practicability
can be made with assurance at this time. The great benefits
to the State and the Nation that would follow the con-
summation of the project, justify the recommendation that its
merits be thoroughly investigated. Respectfully submitted,
C.W. Duncan, County Engineer, Grant County”

RE: “Conclusions” of the first engineering report (11/27/1918)
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COST OF BIG DAM

“You have a wonderful project. | cannot
conceive of bedrock being over fifty feet. It
is probably only about twenty feet. Even if it
is one-hundred feet it can be built for less
than half of the Pend Orielle plan. Then it
will cost less than one-half to maintain. The
borings should cost you $20,000 to
$50,000. That $50,000 is the only gamble
you will have. If the borings are OK as per
surface indications the expenditure of
$150,000 would be the next move. If | can
talk thirty minutes to the legislature | can
convince them they ought to appropriate
$200,000. The project has certain features
no other project has. If all data is properly
presented Congress cannot refuse the app-
ropriations, as it has so many favorable
aspects. You are on the right track - and
don’t let them talk you out of it!”

Hugh L. Cooper (left), Hydraulic Engineer (1920)
RE: excerpt from a conversation with 495
Rufus Woods

“Hugh Cooper, the promoting engineer...is trying to defeat the state’s
plans for reclamation of the Columbia river basin lands with a gravity flow
from the Pend Orielle river, admitted to groups of Spokane citizens last
November that if bedrock could not be found within 100-feet it would not
be practical to dam the Columbia river. In the core drilling in search of
bedrock a depth of 154-feet had been attained last Tuesday...This verifies
the predictions of the engineers of the Columbia Basin Survey Com-
mission...This emphasizes the Spokesman-Review's conviction that
these core drilling operations are a waste of the state’s money...There
never was justification for the demand for the borings for a possible dam
site. Now that these borings have proved the utter futility of the search for
bedrock the state and federal authorities ought to give no further con-
sideration to the dam - or of Hugh Cooper and the little group of land
speculators in Grant county who noisily demanded the wasting of the
state’s appropriation.”

Spokesman-Review (1920)

“...In the sections of the Columbia from the mouth of the Wenatchee to
the International boundary there are only one or two instances of bedrock
occurring at the bed of the stream. Throughout this long section of the
river the stream is running for the most part over great deposits of
boulders, gravel, sand and other washed materials. It is very clear that in
the stretch of the river at the head of the Grand Coulee, the Columbia has
the old glacial deposit and not the granite rock for its bed. Judging from
the outcrops of granite on the sides of the valley at the opposite ends of
the dam, the maximum depth of bedrock in the center of the channel is
estimated to be between 150 and 250-feet. The possibilities are that the
depth would be in excess of 200-feet, rather than less. Every probability
points to site’s being unsuitable for a dam of sufficient height to develop
the power required. Other sites were examined above and below the head
of the Grand Coulee, but none presented more favorable conditions...”

RE: excerpt from the Columbia Basin Survey Commission report (1920)

“...0n the basis of the present plans the Federal government will be
expected to supply 30% of the money, or $18,000,000. This state is to un-
derwrite bonds for the balance, or $42,000,000...The project is intended to
reclaim a vast area of arid land, and to supply a huge volume of hydro-
electric energy. Here we have the general setup. It is the state’s greatest
undertaking. It is great, too, in volume. But it is vastly more impressive in
the magnitude of the folly! There is no call for more agricultural land. The
government is now paying farmers a bonus to cut down the yield of ex-
cessively produced crops. There is no demand for hydro-electric power.
The publicly owned plants of Seattle and Tacoma, and the privately owned
plants of the Washington Water Power and Stone & Webster enter-prises
are already equipped to supply all of the energy this state will be able to
consume in a generation. The Coulee Dam project would have no market,
or, if it were to gain a market it would be taking customers upon which the
present plants depend. Washington has started into an enter-prise that is
almost certain to be disastrous. It should stop it NOW!”

Bellingham Herald (ca. late 1920s)
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The Prime Essentials

“The committee is satisfied that the prime essentials of a|
successful irrigation project are found in the Columbia Basin
Project...It is convinced that the Project is feasible from en-
gineering and economic viewpoints, and that it should be ad-
opted as a federal reclamation project. Extensive engineer-
ing, hydrographic, soil and economic surveys have been con-
ducted thereon over a period of many years. From these stu-
dies every determinative factor of feasibility is shown to exist
there.”

RE: excerpt from the February 27t 1928 report of the House Committee
on Irrigation and Reclamation
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By 1930, the lines between the opposing forces were being
drawn. After ten-plus years of bitter debate, many in central
Washington State believed it was time the issue came to a
head, one way or the other. In late September 1930, Rufus
Woods ran an editorial in The Wenatchee Daily World making
arguments in favor of the dam and against the gravity canal.
The article was headlined: “Coulee Dam versus Pend Orielle -
A Comparison.” The article went into great detail about the
merits of the dam plan as far as maintenance, construction
cost, water use and power generation/demand were concer-
ned.
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“...We are just wondering how much longer we are to be
kidded along with the Columbia Basin project. For ten years
now we have been told that there is a chance for the irrigation
of the lands of the Columbia Basin. Some $600,000 has been
appropriated and otherwise raised and all of it has been
expended and what is there to show for it? That money has
been under the supervision of the officers of the Columbia
Basin League. James O'Sullivan in one year, with only $2,600
to work with, has done more to bring the whole thing to a
successful issue and has done more to awaken interest in the
project and its possibilities by pointing what may be done
with a dam at the head of Grand Coulee than the proponents
of the 134-mile main canal plan have done in ten years with
$600,000..."

The Wenatchee Daily World, September 26" 1930
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“...Without quibbling further on this project, isn’t it about
time to recognize that the plan to bring water with the main
canal 134 miles long is preposterous? Furthermore, it invol-
ves the three states of Oregon, Washington, and Idaho, as
well as British Columbia. Isn’t it also about time to recognize
the fact that prospective water users are virtually 100% opp-
osed to settling an expense account of $200.00 an acre on
their land? In other words they are virtually 100% against the
Pend Orielle-Spokane plan. These same water users are virt-
ually 100% for the plan of bringing water down through Grand
Coulee...”

The Wenatchee Daily World, September 26t 1930
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“...The Columbia Basin Irrigation League has estimated the
duration of time required for construction as follows:

*Two years for organizing the forces of engineers and for
them to make up the plans and specifications on which bids
can be taken for different pieces of construction;

« Eight years for the construction of the main gravity canal or
Grand Coulee Dam and Pumping Plant, as the case may be;
*Ten years for settling of farmers on first unit of about
470,000 acres;

» Ten years for settling of farmers on second unit of approx-
imately 470,000 acres;

« Five years for settling of farmers on third unit of approx-
imately 470,000 acres;

« Eight years for settling of farmers on fourth unit of approx-
imately 470,000 acres.

Project completed in Forty years...”

RE: excerpt from Columbia Basin Irrigation Project: All the Facts

to August, 1930 504

Syken
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“...To bring water through Grand Coulee, a dam across the
Columbia would be necessary, but that dam will create from
1,000,000 to 2,000,000 primary horsepower besides virtually
unlimited secondary power (summer power) with which to do
all the pumping that is necessary for covering the lands
throughout all eastern Washington. The Grand Coulee Dam
plan also dovetails into the greater government plan pro-
viding for the complete development of the Columbia river
resources...”

The Wenatchee Daily World, September 26t 1930

505
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“...We believe that anyone who has made any study of the
situation at all can realize the utter futility, the impracticability
of the plan to bring water through 134 miles of main canal
when it could be delivered on the ground with a main canal of
only eight miles...”

The Wenatchee Daily World, September 26t 1930
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“...First the story was that there was no bedrock for a dam
along the Columbia. This was proven false very easily. Oppo-
sition developed to core drilling along the Columbia but core
drilling developed the very finest foundation site at the head
of the Grand Coulee. The cry was that there was no chance to
sell power. There has been a growing demand for power thro-
ughout the Northwest. Even Seattle and Tacoma within fifteen
years will be short of power according to their present rate of
increase...”

The Wenatchee Daily World, September 26t 1930
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“...The time for pussyfooting on this proposal is past. We
charge that those who are trying to settle a $200.00 an acre
debt, and over, are disloyal to settlers and water users on the
land. The Grand Coulee plan will put water on the land and if
it does as well as the Salt River project it will pay a dividend
to every water user besides. The water users on the Salt
River basin project have 250,000 acres under water. They
have 87,000 horsepower which has been sold to outside int-
erests. The Grand Coulee project would develop one full hor-
sepower per acre for sale for every acre developed or three
times what has been accomplished on the Salt River Valley.
The Pend Orielle-Spokane system will require twenty to forty
years to construct, according to publication of its propo-
nents, and such a big charge will have to be put on the land
which may prevent it from being colonized.”

The Wenatchee Daily World, September 26" 1930
508

“Of all the outrages on agriculture, not stumbled into by
accident but deliberately to be riveted on our necks, we are
beginning to think the Columbia River Basin Project takes the
cake. We have watched this scheme for years, as it has
slowly wormed its way into the reclamation picture, and has
planned to jockey Congress into a position where it would be
helpless to resist. At no distant date, the plans will be mat-
ured, and the screws will be applied. It is up to agriculture to
see that Congress has sufficient backing to stiffen its back-
bone to say ‘no!’...”

The Farm Journal, April 1932
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“...The best way to reach those members of the House is
through their own constituents, manufacturers of the very
large variety of merchandise made in the Eastern and Middle
Western regions and sold in the Northwest. Show the manu-
facturer and wholesaler and jobber that the only method by
which sales of their goods can be expanded in this region is
through putting Columbia Basin into settlement and pro-
duction. Ask them to urge their congressmen to vote for the
Columbia Basin Adoption Bill on those grounds, and because
the opening of an enlarged market out here will supply labor
with employment back there, thus creating a purchasing

power that business is lacking at this time...”

RE: excerpt from Campaign Information — Plan for Co-operation of Chambers of
Commerce and Civic Clubs with Columbia Basin Irrigation League to Secure
Adoption of Columbia Basin Irrigation Project by Congress (ca. 1931)
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5 Columbia River Development League
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November 16, 1932
To the Chamber of Commerce.

Will you unite with us in endeavoring to put over the Grand Coulee Dam, if possible, at the next
session of Congress? The prospects of authorization never were so great as they are today. This project
has been OK'd as the most remarkable in America today — one that is ‘self-liquidating’ and which
conforms to the program of President Hoover and President-elect Roosevelt. The greatest engineering
authorities in the world have passed on it. The United States Army Engineers have just made an
exhaustive report in its favor, the Engineers of the Bureau of Reclamation have confirmed that report, and
Col. Hugh Cooper, the foremost hydraulic engineer in the world declares it is the greatest thing in America
today. And all we need is assistance from all over the state in bringing this matter to a definite head in
Washington, D.C., as well as throughout this state.

The Grand Coulee Dam will build itself by the sale of its own power, and this sale can be
accomplished before a yard of concrete has been poured

The Grand Coulee project is really the foundation for the future prosperity of the state of
Washington. It is the beginning of a program of development which will last throughout several decades.
WILL YOU JOIN US IN THIS MOVEMENT FOR A STEADY AND ORDERLY DEVELOPMENT OF THE STATE
OF WASHINGTON? Remember, under the Grand Coulee Dam Plan, OK'd by the engineers, the land will be
developed unit by unit, only as needed.

Very truly yours,

COLUMBIA RIVER DEVELOPMENT LEAGUE

Rufus Woods, President

James O'Sullivan, Executive Secretary su
Ray Clark, Treasurer

www.PDHonline.org

Investigation...Report
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“...To the late major John S. Butler, U.S. Engrs., was
assigned this task. After investigation and study, Major
Butler reported the gravity plan to bring water from
Montana and Idaho not feasible because of a too high
per acre construction cost. Billy Clapp’s plan to dam the
| Columbia at the head of the Grand Coulee, ‘where gra-
nite ramparts stood inviolable,” Major Butler reported
feasible. An un-awakened public was indifferent to both
reports and because of the millions involved in the
construction of so great a project, believed it was one
belonging to another generation. This lack of faith was
not shared by the pioneer settlers. Their project had
been pronounced feasible by army engineers and with
renewed hope and Spartan courage, led by Jim O’Sul-
livan, they carried on...”

% RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)
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A final report favoring the construction of the dam was
produced by the U.S. Army Corp of Engineers in late 1931
and presented to the 73rd Congress as House Document 103.
This was supplemented in January of 1932 by a report from
the U.S.B.R. outlining the details of a dam-based irrigation
project. Initial excavation of the dam site began in December
1933 with work toward improving the local infrastructure
proceeding in parallel. On August 30t 1935, Congress auth-
orized the construction of a high dam in lieu of a low dam.
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Left: telegram sent on September
WESTERN 24 1931 by Roy R. Gill to dam opp-
UNION osition president Joseph A. Swal-
== S S well of the Columbia Basin Irrig-
(5 SETh Ao A mwxmsz gtion League. Gill was sent to
HIN JOSEPH A SWALWELLe

FRESIDENT COLUAI A BASIK IRIGATI 0% LEAGUE Washington D.C. to lobby for the
EEATTLE Mien Pend Orielle plan and against the
SECEPTION MEAE 57 DICTOR WEAD WAS VERY CORBNAL AND ALL dam. With the pending release of
Major Butler’s report, Gill urged his
boss to “Lay-Off" the report and

NTIL FIVE STOF FLEASE URGE GUR PEOPLE NOLUDING MEVETAPERS X .
e s it yos ssvesuny =, Wait until the U.S.B.R. made an
SY AECLIAATION GEFARTUENT AT PAOPLS TIWE STOR OUTLOK official announcement concerning
EHCOURAG WG the two plans studied by the Corps

ROt R of Engineers report.

THAT COULD RED STOP SECRETARY VEAT FAIENDLY AND
L FRICTION BEIM3 AVOICED 5TOP HAVE

NORK183 18 RECLAUATION DEFARTMENT EWEAY DAY FAOV

HELFFUL 310
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Rufus Woods,

Publisher, Daily World,

Wenatchee, Wash.

Senator Jones after seeing Hoover revealed in strict con-
fidence we will get great deal, if not all expected for dam —
(Quote me if desired, “Dam Stock Took Big Jump Today”) —
STOP - Portland, Vancouver, Clarkston, other chambers
flooding congress and army with resolutions favoring de-
velopment lower Columbia per Army report — STOP -
Essential Hedges promptly forward Northwest Delegation and
General Brown resolutions every chamber Northwest fav-
oring Grand Coulee dam — STOP - Am busy at Army
headquarters.

James O’Sullivan

RE: telegram sent on November 30" 1931 by James O'Sullivan to Rufus

Woods concerning the favorable “Butler Report”
516
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‘That, gentlemen, is my report”
Major John S. Butler, U.S. Army Corps of
Engineers, November 1931

RE: Butler (left) authored the U.S. Army
Corps of Engineers’ “Comprehensive
Report of the Survey of the Columbia
River from the Snake River North.”
Butler’s objective report was the straw
that broke the opposition to the dam'’s
back. Butler, headquartered in Seattle,
found that some of his superior officers
did not agree with his conclusions. He
and his staff went to Portland, OR,
where he spent a week defending the
report’s integrity and refused to bow to
political pressure, much to his credit.
Later, he would be promoted to Colonel.
Unfortunately, Butler did not live long
enough to see the dam his report made
possible completed. 517
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“...That date, July 18, 1918, signaled the beginning of a thir-
teen year campaign by the Wenatchee World when the people
of the state were misled, and even the other dailies of the
state, because of all the heavily financed propaganda against
it, of course hesitated to take any stand in its behalf. But with
the report from the U.S. Army Engineers in its favor, the other
papers joined the campaign in the ranks of those who had

greater opportunity to study the project...”
Rufus Woods (ca. 1944)
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Then One Day
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“...The Washington legislature of 1933 authorized the Colum-
bia basin Commission. That commission was given $35,000
and authority to do what it could toward bringing about the
immediate construction of the Grand Coulee Dam...Roosevelt
seemed favorable to the idea, but it was necessary that the
State of Washington should show its interest in the project.
To do this it was necessary that this state should finish the
drawing of plans and the preliminary work, this amounting to
$377,000...Following this Roosevelt authorized the setting
aside of $63,000,000 for the construction of the first unit...”
Rufus Woods (1944)
RE: a total of $377K was committed to the project by the State of
Washington in 1933. This was followed soon after by a promise from FDR
to provide initial funds in the amount of $63 million to begin work on the
dam as a project under the auspices of the Public Works Administration
(PWA).

521

© J.M. Syken

“...Franklin D. Roosevelt was made President
of the United States. A nation was stymied by a
hopeless, jobless depression. Bold and cour-
il ageous action was imperative. Men must be
~ put to work. Worthy projects were sought. The
Northwest was soon to be electrified by word
of the President’s favor and a sanction of a
dam at Grand Coulee to cost $63,000,000. The
State of Washington at once advanced money
for preliminary core drillings, test pit and en-
gineering work...”

_ RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)
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ay N -
Above: caption: “One of the first jobs of the Columbia Basin Commission was to
name an Engineering Advisory Board. It selected for this board some able and
outstanding men. Senator Horace E. Smith, Omak (top left), has been one of the
leaders in the state senate and had fathered through some important legislation
for the Dam. A.F. Darland, Tacoma (top right), who later became assistant to Frank
A. Banks, USBR engineer in charge of construction, and W.C. Morse of Seattle
(lower right) who had much to do with some of the big projects on Puget Sound.
D.C. Henry, consultant (lower left), had been the man who threatened ‘to blow
things all to pieces’ if the opposition didn’t quit putting out false reports about
Grand Coulee dam site ‘being rotten.’ James O’Sullivan, secretary of 522

the Commission, is in the center of the photograph.”

87



www.PDHcenter.com

“...Money had been secured for core-drilling at the dam site.
There was opposition but there was enough strength in the
legislature to put through an appropriation of $50,000 for this
purpose. Opposition did not dare to be too vocal then. After
all, there were three-thousand land owners in the area of
Central Washington. These alone had quite a voice in the
legislature. Then there were the members of the legislature
from all over the Central Washington country who were
united on this plan for core drilling...”

Rufus Woods (1944)
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“No dam site? You have the greatest dam site in the world.
Look at that granite. You may go clear to the top if you wish

to.”
Arthur P. Davis, U.S.R.S. Commissioner

RE: at first, Davis had bought into the opposition’s arguments against the dam
based on its geology. However, he later visited the dam site, going so far as to
hire a boat and spent two days carefully studying the location after which, he
declared it eminently suitable for a dam. Now, with the U.S. Reclamation Service
(U.S.R.S.) commissioner on the side of the dam, the opposition determined to get
rid of A.P. Davis and to replace him with someone with views more in-line with
their own. They tried to stir-up opposition to Davis by getting local Chambers of
Commerce to issue resolutions against his administration. It back-fired. Instead, a
swarm of resolutions came forth in praise of his leadership of the Reclamation
Service. That failed, the opposition developed a new strategy to bypass Davis’
Reclamation Service. The opposition backed a bill that would transfer the work of
irrigation from the U.S.R.S. to the newly established U.S. Bureau of Reclamation
(U.S.B.R.). The trick worked. The bill slipped through Congress and a new
commissioner (also named “Davis” - from Idaho) was appointed to head the
U.S.B.R. A.P. Davis was left high and dry and unemployed. Many engineers on
staff at the U.S.B.R. resented this political maneuvering and resigned in protest
and/or refused to rewrite reports to satisfy their new boss from Idaho. Also,
besides their well-funded war chest, the opposition sought to control the 5,5
dam’s purse strings at both the federal and state levels.

“The first plans provided for a low dam. Further studies de-
veloped the importance of building the foundation for a high
dam. Only $35,000,000 had been expended of the $63,000,000
tentatively set aside for the work, and it was necessary to go
to Congress for further appropriations. Congress in the ses-
sion of 1933 authorized an appropriation of $20,000,000,
thanks to Sam R. Hill who engineered the work in Congress.
This, when expended, made a total of $55,000,000 expended
on the dam. About $65,000,000 more was required to com-
plete the high dam”

Rufus Woods (1944)
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“...After the appropriations there came time for the core-
drilling. Then there went out all over the state rumors that the
bedrock of Grand Coulee was rotten rock. ‘It's a crazy idea to
put a dam on uncertain formation. It's a reckless waste of
money,” boomed forth the opposition. That opposition was
from every corner of the state...”

Rufus Woods (1944)
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“A.P. Davis of the United States Reclamation Service, who
was known to be favorable to the dam, had his job cut from
under him by the organization of a new Bureau of Rec-
lamation with another man in charge...”

RE: a U.S. Congressman recalling to Rufus Woods how the “Power Trust”
lobbied to remove A.P. Davis due to his backing of both the 526
Boulder and Grand Coulee Dam project/s

“ : R
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Left: caption: “President Roosevelt's signature to the interior department supply
bill has assured continuation of work at Grand Coulee dam for another year. The
bill, which contained a $20,000,000 item for Coulee construction and $750,000 for
administration, was signed Tuesday. Rapid progress is being made at the dam, as
is indicated by this picture taken Sunday. The framework for the giant penstocks
which will feed water to the generators, may be seen just at the right of the left-
hand trestle. The penstocks, steel-lined, will be 18-feet in diameter. Nearly 500,000
yards of concrete have been poured in the dam foundation” (Spokane Chronicle,
June 25" 1936)
Right: caption: “Two men of note look over construction work on Grand Coulee
Dam - Frank A. Banks, Construction Chief Engineer, shows President 528
Roosevelt where the top of the dam will be”
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Above: caption: “Officials vie-
wing Grand Coulee Dam con-
= struction site, Oct. 1937”

i Left: caption: “Steel trestles
or placing concrete in the fou-
ndation, Grand Coulee Dam
/| site, Summer 1936"
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“The new appropriation means the project will go ahead
without interruption for at least another year. In 1938 we must
again go to Congress for an appropriation to continue the
dam structure higher than the present proposed 177-feet
above low water...”

J.E. McGovern, Columbia Basin Commission (June 1936)
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The Grand Coulee Delusion

533
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“Appropriation of $20,000,000 by Congress yesterday for
work on the Grand Coulee dam is seen by Spokane business-
men as another long step toward completion of the ultimate
high dam and development of the Columbia Basin Irrigation
Project. They are enthused by the prospect of the spending
of $20,000,000 more in this area in the next 12 to 15 months;
but even more enthused over the prospect of permanent
benefits when the dam is completed...This is the first app-
ropriation by Congress for the project, previous all-ocation of
funds having come from the president's PWA and other
funds...”

Spokesman-Review, June 16t 1936
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“...When the time came for the legislature to meet in 1933
there was developed the idea of a Columbia Basin Com-
mission to foster the program in behalf of a dam across the
Columbia at the head of the Grand Coulee. Over twenty years
before there had been a Survey Commission for the purpose
of studying the Columbia project. But for some reason this
group of men paid little attention to the proposal of a dam at
the head of Grand Coulee. The most astounding statement
was made in their report that it was 150 to 250-feet to bedrock
‘more likely over 200-feet than less than that’ said the report.
It turned out to be about 50-feet as Col. Cooper had estim-
ated. So the Columbia Commission of 1933 is to be disting-
uished from the Survey Commission of over two decades
before...”

Rufus Woods (1944)
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“If the people of Washington permit themselves to fall into
this new tax-trap cunningly contrived by politicians who
never created a payroll, who themselves pay little or no taxes,
and who recklessly play with other peoples’ money and
property for their own enrichment - it will be over the protests
and warnings of the press as to the Grand Coulee del-
usion...”

Business Chronicle, November 15t 1933

534
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“...When the time came for the Columbia Basin Commission
to clear the decks so far as legal matters were concerned, it
was necessary to show that there were no filings on the
Columbia river to interfere with the building of the Coulee
Dam. The filings of the Washington Water Power company on
Kettle Falls had expired. Then the company made an app-
lication for renewal and the renewal was granted by the
Governor Hartley administration. The filings had expired
again years before. Hence, there was no legal objection to the
construction of the Grand Coulee Dam. But in 1933 over from
the State Department of Conservation and Resources there
came ‘extension of permit’ granting to the Washington Water

Power company rights which it did not have...”
Rufus Woods (1944)
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East vs. West
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“...God forbid that the time should ever come when a state on
the shores of the Pacific, with its interests and tendencies of
trade all looking toward the Asiatic nations of the east shall
add its jarring claims to our already distracted and over-
burdened confederacy - Senator Dayton of New Jersey...”

The Wenatchee Daily World, July 12th 1932
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Above: caption: “Kettle Falls as Drawn in 1846." When the core-drilling at Grand Coulee
demonstrated its feasibility as a dam site, the Washington Water Power Company filed for a
permit on Kettle Falls to act as a stumbling block to the Grand Coulee Dam. In an editorial,
The Wenatchee Daily World objected to the filing unless/until the future of the Grand Coulee
was decided. However, a temporary permit was granted. Later, during the dam’'s con-
struction, WWPCo claimed the federal government owed them $600K in damages. 536
After along court fight, a federal judge declined the claim.

“...Gradually the Great West is coming into her own. For a
hundred years there has been continual fight against the
abysmal ignorance of the east regarding things western...As
the middle west for years was known as ‘the Great American
Desert,” so was the Pacific Northwest known from 1800 to
1850 as an uninhabitable wilderness...When we look up the
sayings of some of the supposedly wise men of a hundred
years ago, we understand how well those saying fit into some
of the editorial comment we read of now in certain eastern

publications regarding things western...”
The Wenatchee Daily World, July 12t 1932
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“...The ridge of the Rocky mountains may be named as a
convenient, natural and everlasting boundary. Along this
ridge the western limit of the Republic should be drawn, and
the statute of the fabled go Terminus should be erected on
the highest peak, never to be thrown down - Senator Benton,

1825...”
The Wenatchee Daily World, July 12t 1932
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“...What is the character of this country? Why, as | understand it, that
seven hundred miles this side of the Rocky mountains is uninhabitable,
where rain scarcely ever falls - a barren sandy soil - mountains totally im-
passable except in certain parts, where there were gaps or depressions,
to be reached only by going some hundreds of miles out of the direct
course. Well, what are we going to do in a case like this? How are we
going to apply steam? Have you made anything like an estimate of the
cost of building a railroad from here to the mouth of the Columbia? Why,
the wealth of the Indies would be insufficient. You would have to tunnel
through mountains five or six hundred miles in extent. Of what use would
this be for agricultural purposes? | would not, for that purpose give a
pinch of snuff for the whole territory. | wish it was an impassable barrier
to secure us from the intrusion of others. If there was an embankment of
only five feet to be removed, | would not consent to expend five dollars to
remove that embankment to enable our population to go there. | thank
god for His mercy in placing the Rocky mountains there - Senator
McDuffie...”

The Wenatchee Daily World, July 12t 1932
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“...What can we ever hope to do with the western coast, a|
coast of three thousand miles, rock bound, cheerless and
uninviting, and not a harbor in it? What use have we for such
a country? Mr. President, | will never vote one cent from the
public treasury to place the Pacific Coast one inch nearer

Boston than it is now! - Daniel Webster...”
The Wenatchee Daily World, July 12t 1932
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What Does He Know?

543

“Why do magazines like yours place yourselves in a queer condition with
articles like appeared in your Washington Bulletin on October 15, where
Dr. Henry Riggs is featured as saying that ‘Grand Coulee Dam is typical of
those things that won't have any more usefulness than the pyramids of
Egypt.’ | am going to keep that copy to show you fellows in later years. No
project in the United States was ever more thoroughly engineered than
the Grand Coulee Columbia Basin Project. Does Henry Riggs think that
water won’t create power when it falls downhill? Does he know that we
have only a limited amount of land that can be irrigated and we must
provide for maximum use of our streams instead of minimum use?...Does
Henry Riggs think he knows more about this country than the United
States Army engineers. Does he know anything more about this than
these Boards of Engineers and those of the state of Washington, who
made studies costing over a million dollars before tackling it? Your
quotation from Riggs is an example of the same line we have heard from
the East from the days of Daniel Webster. When that gentleman said he
‘wouldn’t spend another dollar to bring the West one mile nearer the East
thanitis today."...”

Rufus Woods

RE: excerpts from a December 12th 1938 letter to the editor of Business Week
which featured an article authored by Grand Coulee Dam opponent Henry g,
Riggs

Seek and Ye Shall Find

545
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“The form or configuration of the country is the most perfect
and admirable which the imagination can conceive. All its
outlines are distinctly marked; all its interior is connected
together. Frozen regions on the north, the ocean and its mou-
ntainous coast to the west, the Rocky mountains to the east,
sandy and desert plains to the south - such are its bou-
ndaries. Within the whole country is watered by streams of a
single river, issuing from the north, east and south, uniting in
a region of tide water, and communicating with the area by a|
single outlet. Such a country is formed for defense and what-
ever power gets possession of it will probably be able to keep
it.”

Major Joshua Pitcher, U.S. Army (early 1800s)

RE: the Northwest Country
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“One summer day, back in 1918 — so it is told — a country lawyer and a
country editor met in a Columbia Basin town. ‘Bill,’ spoke the editor, ‘give
me a good story for my paper.’ His friend glanced over the rough, dry
countryside, and after a moment of contemplation, said: ‘Why not build a
dam at Grand Coulee and turn the waters of the Columbia onto Columbia
Basin lands?’ By the end of the week the idea had popped into circ-
ulation. Soon it was taken up by leading Northwest booster organ-
izations...Later the Columbia Basin League was organized and an able
propagandist imported from the Middle West. Reclamation, a traditional
craving of the West, then denoted its prime objective. The irrigation
possibilities of Columbia Basin had been investigated by the Federal
Government as far back as 1903, when there was only half the amount of
western land under irrigation that there is today, leaving less pretentious
undertakings elsewhere. And it is well to point out here that the simplest
thing, by far, for an engineer sent west by the Government to do is to find
what he has been sent to seek...”

Outlook magazine, July 1934
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A Libel on the State of Washington
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“...A survey of uncle Sam’s ‘Reclamation Bureau,’ which is preparing to
spend $277,000,000 on dams, dykes, ditches and drainage canals has just
been completed by Owen P. White, for Collier’'s Weekly. He finds that the
projects underway in the Reclamation Bureau are likely to prove a heavy
burden upon the federal pocketbook, with small likelihood of any
adequate return to anybody...Mr. White sums up his conclusions as
follows: ‘Thus, with reclamation in this kind of muddle, and with the De-
partment of Agriculture trying to take one-eighth of all farms out of
production, it would seem that now would be a pretty good time to give
the Reclamation Bureau a nice long rest. Not retire it permanently, per-
haps, but at least tell it emphatically that it must live within its income,
must quit being a fairy godmother to land speculators, and must prove its
worth by showing, through farmer’s records, that it has actually benefited
farmers...”

RE: excerpt from an article appearing in the June 16t 1934 issue of Colliers
Weekly magazine entitled: “Save the Desert”
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Editor of Collier’s
New York, N.Y.
Gentlemen:

June 21,1934

Herewith is a reply to that unwarranted article of Owen P. White
entitled “Save the Desert,” of June 16. That man ought to be sent to jail
save only that he can prove himself ignorant instead of malicious.

Anyway we will give Mr. White $100 in prize money if he can show
more misleading inferences, statements, half truths and more mis-
information than this one in any magazine article appearing in any re-
spectable publication in America in the last ten years.

With possession of the facts, we think Collier’s should repudiate
and correct the White article.

Very truly,
Rufus Woods,
Publisher, Wenatchee World

550

“The White article is one
of the most discreditable
things Collier’'s has ever
printed since | have been
- acquainted with it. It is a
tissue of misrepresent-
ations which, if not mal-
icious, is senseless.”

RE: response by W.W. Rob-
| ertson (left) - publisher of Yak-
ima, WA newspapers: The
Daily Republic and The Mor-
ning Herald. The former had
responded to the Collier's
Weekly article and White’s acc-
usations, going so far as to
send a copy of the paper to
Collier’s New York City

editor. 551
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“In arecent issue of Collier's magazine is a bitter tirade against irrigation
in the West, that reminds one of a similar tirade published in the Country
Gentleman a few years ago. Country Gentleman took an isolated project
in Colorado as its basic theme...The author of the article is Owen P.
White...Even a casual reading of the article in question would indicate
that White was writing about conditions that might have existed 20 or 25
years ago. He quotes some modern statistics but uses only portions that
would back up some of his irrational theories...The article is without
doubt written for a very definite purpose, to antagonize Collier’s readers
against the West and particularly against western agriculture...The best
boosters of reclamation in the West agree that some projects have been
built through political pressure, that were not chosen wisely. At the same
time there have been some marvelous government projects...Reclamation
has been the big factor in developing the Pacific Coast and Rocky
Mountain states. The money used in developing these western rec-
lamation projects has come from the sale of government lands, oil and
mineral leases in those states. The eastern and central states were given
the money form the sale of the government lands outright. The govern-
ment has pursued a different policy for the far west and is using that
money for development within those states. In fairness to the West, that
money belongs here...” 552
Ellensberg Record, 1934
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“Apparently power interests in the East, opposed to the development of
the resources of the Pacific Northwest, are getting into print from time to
time articles which give an unfair impression of this entire region. The
latest objectionable article appeared recently in an issue of Collier’s
Weekly, dealing with the Grand Coulee project and informing the nation
that the intention was to provide water for several hundred thousand
acres of alkali soil and capped the climax by referring to Washington as a
‘doubtful agricultural state'...The Collier’s article has been termed ‘a libel
on the State of Washington’ and certainly it was most unfair and based on
misinformation. Industry is moving away from the New England states
and thousands of farmers in the drought area of the Plains states have
been obliged to give up their homes. The Pacific Northwest is the greatest
potential area for development that remains within the continental United
States and in time is destined to become one of the best customers of
that portion of the East which has manufacture to sell to the hinterland.”
Walla Walla Bulletin, 1934

553

Part 11

At Long Last

555

“...Sam Seaton ran an old cable ferry at the site of the
dam. ‘Sam, with a dozen others, comprised the entire
population for miles around when Governor Clarence D.
Martin, in the fall of 1933, in the presence of pioneer
settlers, Indian chieftains, and state and national dig-
nitaries, turned the first shovel full of earth that was to
start the biggest dam in history on its way. There were no
railroads and no highways except the kind found in a
sparsely settle frontier country. The scene soon changed.
In December the government let a preliminary contract to
David H. Ryan to move 2,000,000 yards of excavation. The
weakened roadways meagerly surfaced, quickly crumpled
beneath the clanging equipment of the first contractor and
.. the hurried ingress of workers and tradesmen. At the site
= of the dam steam shovels crunched and groaned. ‘Cats’
y raced hither and dither, and bulldozers gouged and lev-
| eled. Sam’s ferry was soon overtaxed and augmented with
another. Tradesmen lined the roadways. Almost over-
night, ‘up on the hill,” the town Grand Coulee, was born...”
RE: excerpt from Grand Coulee Dam and a Last Frontier

(1939)
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“...The West has had to fight for irrigation to take the place of
the mineral wealth, most of which has gone to the East. In
other words, the West has been a ‘colony’ for the past 100
years. But today the West is demanding an autonomy of her
own - the right to develop her resources in the interest of
western economy...The answer to the Collier Weekly’s art-
icle...represents, too, the idea that the West was becoming
defiant of the efforts made to continue her in the category of
a subservient to the East. The great manufacturing concerns,
the railroads, the insurance companies had waxed fat at the
expense of the West. So part of this battle for Grand Coulee
was also a battle for western autonomy...”

Rufus Woods (1944)

554

A Dam is Begun

556

“Now that work on the first unit of
the Grand Coulee dam is about to
~ begin, | wish to call your attention
to the time when you came to me
while | was secretary of the Wen-
atchee Commercial Club in 1906
=% when we got together on the
plans for irrigating the lands of
the Columbia Basin. Then years
later, as the idea began to take
root throughout the state, the Col-
umbia River Development League
was organized and you, David R.
McGinnis, were the first presid-
ent. | now wish to congratulate
you on your part in this remark-
able development...The first unit
will be $63,000,000. It will produce
350,000 primary horse-power and
350,000 secondary horsepower...”
Rufus Woods

RE: excerpts from a July 21%t 1933
letter to David R. McGinnis

Left: caption: “Grand Coulee Dam con-
struction site looking east,

., December 1933" 558

5|
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“...When finished the dam will be nearly
g a mile long and three times as high as
Niagara Falls. It will back up a lake 151
miles long clear to the Canadian border
and its generators will develop the eq-
uivalent of 2,700,000 horsepower, more
& than the hydroelectric power of all
seven dams of the Tennessee Valley
Authority combined...”

Popular Mechanics, April 1938

M Left: caption: “Opening of Bids on Grand
Coulee Dam and Power Plant, Civic Building,
Spokane, June 18, 1934”

559

Anticipation...Doubt

560

“...The first winter found the public unconvinced that
actual construction of a dam would ever take place or that

& the government would really call for bids. The unbeliever

and the skeptic were loosed again. It was mild and muddy.
The weakened roads were all but obliterated. Of physical
comfort there was little. Government engineers commuted
from Almira and nearby towns, but the workmen, the
tradesmen, and the venturesome lived hopefully and un-
complainingly at Grand Coulee through lively hours of
boots, blazers, and frontier bedlam. In the spring more
towns were launched: Grand Coulee Center, Grand Cou-
lee Heights, Delano, Electric City and Osborne. When the

*| government called for bids for a low dam, doubt gave way

to joy, and optimism reached a high peak when the bids

! were opened June 18, and a contract actually let to

Mason-Walsh-Atkinson-Kier Company soon after...”
RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

561

MWAK Contract

562

“...During the winter and spring of 1934 the Bureau of
Reclamation had progressed rapidly in the building of its
permanent town of Coulee Dam on the west bank of the
river and its corps of engineers moved from Almira to the
Dam in the early summer. Soon on the east bank of the
river was created the town of Mason City, named in honor
of the late Silas Mason, head of MWAK. Seldom, if ever,
outside of army activities, did a town rise with such
rapidity and precision. Meanwhile the government, exer-
cising its right of eminent domain, acquired the land of
Sam Seaton and his neighbors, located and established a
gravel pit, let a contract for a construction railroad up the
Grand Coulee, and established cement silos midway be-

: tween the city of Grand Coulee and the river. President

© J.M. Syken

Roosevelt visited the dam on August 4 and speaking to

7 20,000 people in Grand Coulee near the Tepee site pro-

mised to come again one day to view the progress of the
Dam to reclaim the barren acres of the Basin...”
RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

Above: caption: “DAM SITE: In January of 1934, only a fringe of tents
bordered the Columbia river where it bends its ancient course northward.
They housed the engineers who were beginning execution of precise
blueprints. Centuries ago a glacier had blocked the Columbia at about
this point, causing the river to shift its course eastward. Later, when the
sun had taken care of the glacier, the river returned to its former course,
leaving the ‘Grand Coulee.” Now it was to be blocked again, and with what
a difference! The deserted Grand Coulee is the site of the balancing
reservoir two miles distant from the dam — its altitude 280-feet above the
dam reservoir — where water will be stored to irrigate the 1,200,000 acres
which the project will serve. Water from the dam reservoir will be pumped
to the balancing reservoir, to flow by gravity through canals to 564
farms in the vast Columbia Basin.”
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Above: caption: “Digging a 35-Acre Hole to Bedrock. To remove the 44
million tons of earth and rock from Grand Coulee Dam site, a conveyor
belt was laid which, fed by a fleet of tractors and buggies, carried all but
the large rock a mile and a half over the hill to Rattlesnake canyon on the
west side of the river. Material excavated on the east side journeyed
across a conveyor bridge and made connections with the Rattle-  ses5
snake Express. For four years this conveyor operated.”

s [ .
S =, o i

“With the opening of bids for the completion of Grand Coulee
dam only two days away, it appeared virtually certain last
night there would be three bids submitted...When the first
contract was let there were but two bidders, the Six
Companies, builders of Boulder dam, and the MWAK com-
pany, winners of the contract...MWAK made little if any profit
on the contract which will be completed this month, due
largely to the adverse court decision which subjects them to
a state tax of approximately $1,000,000. It is said the com-
pany is anxious to get the next contract in order to balance
the first. Another bidder will be the Interior Construction
Company, composed of seven firms, six of which were in the
famous Six Companies...The third contender for the Grand
Coulee contract last night appeared to be a group of firms
represented by Harvey Slocum, consulting engineer of San
Francisco, who was former job foreman for the MWAK com-
pany...”

Spokesman-Review, December 8th 1937 569
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Left: caption: “Grand Coulee Dam looking south toward
Steamboat Rock, Washington, ca. 1935”

Right: caption: “Aerial view of the dam site taken on May 5,
1935. A major amount of earth removal had already occurred
on the west (right) bank at the time of this photo. An
extensive cofferdam is visible on the west bank near the
center of the picture.” 566

“...The pioneers knew that reclamation of their land could
not be had with a low Dam, and in June, 1935, renewed a
plea for a high Dam. Together with their supporters they
convinced the President a high Dam was necessary. An
order was secured diverting the use of the $63,000,000 to
build a low Dam to build the foundation for a high Dam.
During the years that followed, MWAK moved millions of
yards of excavation over the largest conveyor belt ever
used; it built the great coffer dams, and accomplished the
tremendous task of diverting the Columbia River. It
poured the greatest quantity of concrete ever poured on
one job, and in the late fall of 1937, under the leadership
of Harvey Slocum, Tom Walsh, Guy Atkinson, Colonel
Whitson and others of an able force, brought to a suc-
cessful close the building of the foundation for the
biggest dam on earth...”

RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

568

“The Interior Construction Company, composed of the Mason-Walsh-Atkinson-
Kier Company, present contractor, and seven other firms, today submitted a low
bid of $34,442,240 for completion of the $120,000,000 Grand Coulee high dam.
Only one other bid was submitted. The Pacific Construction Co., asked
$42,185,507.50 to complete the dam. With MWAK in the ‘new’ company are
Morrison-Knudsen; J.P. Shea Co., McDonald & Keller; Pacific Bridge Company;
Henry J. Kaiser; Utah Construction Company, and General Construction Com-
pany..."

Spokane Press, December 10" 1937

Above: caption: “The big three in the new Interior Construction Company, low bidders for
the completion of Grand Coulee dam, were in jovial mood following the opening of bids in
Spokane yesterday. Tom Walsh, left, president of MWAK Company, Chairman of the Board of
the new company, is shaking hands with Henry J. Kaiser, president of the amalgamated
firms. Mr. Kaiser, a former Spokane man, entered the contracting business in this city a
number of years ago. At the right is Guy F. Atkinson, vice president of MWAK, and ~ 570
also vice president of the new concern.”
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“New engineering and administrative personnel to direct the
completion of the Grand Coulee dam was named today and
will take over from the MWAK company for the Interior Con-
struction Company just as soon as the Bureau of Rec-
lamation has approved the low $34,000,000 bid of the Interior
Company. Edgar F. Kaiser, son of Henry J. Kaiser, president
of the Interior, will be in complete charge as project manager,
a position generally similar to that the younger Mr. Kaiser
held on the Bonneville project...”

Spokane Chronicle, December 17t 1937

571

“...Secretary Ickes announced today award of a $34,442,240
contract to the Interior Construction Company, Oakland, Cal.,
for completion of Grand Coulee dam on the Columbia river.
The contract, one of the largest awarded for a federal rec-
lamation project, involves placement of approximately
5,250,000 cubic yards of concrete on a foundation dam
recently completed at a total cost of $63,000,000. Con-
struction will start as soon as the contracts are signed and
necessary formalities are completed...Secretary Ickes has
requested the name of the successful bidder be changed so it
will not infer the concern is directly connected with the
Department of the Interior...”

Spokane Chronicle, January 28t 1938

573

“The Consolidated Builders, Inc., the new contractors for
Grand Coulee dam, will take over the work on the project
about March 1, it was stated today by the Bureau of
Reclamation. It is expected by that time MWAK will complete
certain of the clean-up work and will be formally released
from their contract. W.E. Kier, vice president of MWAK,
arrived here today from the meeting of the officers of the new
company, of which MWAK is a part, and stated that Edgar
Kaiser, general manager for C.B.l., will announce plans of the
new contractors upon his arrival here...”

Spokesman-Review, February 18t 1938

575
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“Private contractors’ bids for completion of Grand Coulee
dam may be rejected by Secretary of Interior Ickes and the
Unites States government may itself finish the dam, the
Spokane Press learned today on good authority. Delay in
awarding the contract for which bids were let last December,
has been occasioned by this possibility, The Press learned.
Reports from the capital indicate the contract will finally be
awarded to the MWAK-Interior Company, low bidders. How-
ever, at last reports definite decision had not been reached
and government authorities are still debating the question.
The decision is expected to be reached within a few days.
The low bid on the completed project was $34,442,240.”
Spokane Press, January 12" 1938
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“Thomas J. Walsh, Chairman of the Board of the syndicate
which won the contract for completing the Grand Coulee
dam, said the contractors would adopt the name Con-
solidated Builders, Inc...The $34,442,240 bid of the nine
company syndicate was submitted under the name of Interior
Construction Company. The change will be made at the
request of Secretary Ickes to avoid similarity to the
Department of the Interior...The syndicate was incorporated
in Nevada.”

Seattle Post-Intelligencer, February 9t 1938

574
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Top Left: caption: “Officials view model of
Grand Coulee dam site, October 1937
| Top Right: caption: “MWAK Co. officials at
dinner, Grand Coulee, October 1937
Left: caption: “Silas Mason is Chairman of
the Board of the Silas Mason Company, a
unit of Mason-Walsh-Atkinson-Kier Com-
pany, General Contractors for const- ;¢
ruction of the Grand Coulee Dam.”
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The Rivers and Harbors Act

577

“...Construction of the Grand
e ~ Coulee dam started in 1934
‘_‘__Eg_‘;;%; under a $29,300,000 contract
;5,_:5:_‘%;: awarded to the Mason-Walsh-
" Atkinson-Kier company by
the Bureau of Reclamation.
This initial contract, calling
se= for the construction of the
dam up to a height of 177-
feet, is now being completed.
« Additional contracts are to be
awarded for finishing the

dam...”

Popular Mechanics, April 1938

4 Top: caption: “Looking east from
Fiddle Creek area at Grand Coulee Dam
at the close of MMW.AK. contract
(March 1938)"

Bottom: caption: “East side 579
view of Dam (March 1938)"

“...So that the MWAK company may
& get an accurate picture of how the
completed structure on which they
are now working will look, two carp-
enters have just finished making a
Plaster of Paris model of the dam,
- at the order of the general con-
~ tractor. The model is built to scale,
about 75-feet to one inch and has
_ been carefully molded to bring out
every detail. A loose piece of plas-
ter has been made to represent the
shape of the high dam to show how
it is to be superimposed on the low
dam structure, ifitis...”

Spokane Chronicle, January 31t 1935
Top: caption: “Its tremendous size is
illustrated by showing scale models of
motor stages and freight trucks on the
 dam”

" Bottom: caption: “The purpose of the
west cofferdam and the design of the
diversion gaps on the west side

are explained” 581
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“...That for the purpose of controlling floods, improving navigation,
regulating the flow of the streams of the United States, providing for
storage and for the delivery of the stored waters thereof, for the
reclamation of public lands and Indian reservations, and other beneficial
uses, and for the generation of electric energy as a means of financially
aiding and assisting such undertakings the projects known as ‘Parker
Dam’ on the Colorado River and ‘Grand Coulee Dam’ on the Columbia]
River are hereby authorized and adopted.”

1935 Rivers and Harbors Act, SEC. 2, August 30, 1935, H.R. 6250

RE: FDR envisioned the Grand Coulee Dam fitting into his New Deal policies
under the auspices of the Public Works Administration (PWA). It would create
jobs, farming opportunities and would, in the end, pay for itself. In addition, as
part of a larger public effort, FDR wanted to keep electricity prices low by limiting
private ownership of utility companies. Many opposed a federal takeover of the
project (including its most prominent supporters), but Washington State lacked
the resources to fully realize the project. In August 1935, with the help of FDR and
a U.S. Supreme Court decision allowing the acquisition of public land and Indian
Reservations, Congress authorized funding for the upgraded high dam under the
1935 River and Harbors Act.

578

“...Meanwhile, laboratory research on the design of the dam has been fin-
ished. Scale models of the structure, some of rubber and some of plaster,
have been tested under varying conditions of load and temperature.
Models of such features as spillways and control valves have undergone
experiments in a hydraulics laboratory, and samples of the sand, rock,
and other ingredients that would go into the dam have been given
exhaustive tests. Such experimental work will continue long after the new
dam has gone into service...”

Popular Mechanics, August 1942

Left: caption: “Model of Grand Coulee Dam — downstream face” 580
Right: caption: “Model of Grand Coulee Dam — upstream face”

“The building of the
scale model of the dam
site is coming along
nicely...The model is
being built of layers of
cardboard, less than
one-eighth of an inch
| thick and sawed on a
jigsaw to conform to
the topographical con-
~ tours of the land...So
constructed that it will
show first, the district
adjacent to the dam as
it was originally...”

Spokesman-Review,
April 24th 1936 582
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“...the model will be fitted so that the excavation areas can be lifted out,
displaying the present finished slopes. The cofferdam can then be put in,
as well as the cross-stream coffer, to show the methods of diversion. A
wooden model of the dam will be built, which can be slipped in place, to
show how the completed project will look. The finished model will weigh
about 400 pounds..." 583
Spokesman-Review, April 24t 1936

. 7 -
The first bucket of concrete was poured into Grand Coulee Dam by
Washington State Governor Clarence D. Martin on December 6t 1935
while a large crowd gathered for the event looked on. After this initial
pour, only 2,624,000 bucketsful of concrete remained to be poured. Each
bucketful added four cubic-yards (eight tons) to the concrete mass of the
dam.
Left: caption: “Governor Clarence C. Martin placing official first concrete pour at
Grand Coulee Dam, December 6, 1935”
Right: caption: “Governor Clarence C. Martin vibrating first official con- 585
crete pour at Grand Coulee Dam, December 6, 1935”

“...The dam looked more
like a bridge than a dam
during the first year or so
of construction and that is
just about what it really
was. Before the first slab
of concrete was poured an
11,000 ton steel trestle was
built across the river so
@4 huge hammerhead cranes
could move back and froth
to place the concrete. As
the concrete now rises up
around it this enormous
steel skeleton is being
M buried in the dam...”
Popular Mechanics, April 1938
Left: trestle and cranes  ss7

B (ca. 1936)

© J.M. Syken
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The U.S.B.R. did not want to
back up water into Canada
thus, it was decided that the
International border would be
the limiting factor as to how
high the dam should be built.
Also, due to concerns over the
marketability of the power the
dam would produce, the orig-
inal proposal called for a low
dam. This dam would have
been 200-feet lower than the
maximum height allowed by the
Canadian border restriction.
However, after much lobbying
by Rufus Woods and Billy
Clapp (left), the U.S.B.R. decid-
ed to design the dam to its
maximum height while provid-
ing incremental increases in
generation capacity 584
ifiwhen required.

| Left: caption: “The check shown in

this picture brought a smile to the
- face of James O’Sullivan, secretary
of the Columbia Basin Commission,
and it will probably bring a grin to
the face of Governor Clarence D.
Martin when he sees it. It is a payroll
~ check drawn on the MWAK Com-
pany by Roy Dycus, paymaster, for
75 cents, payable to Governor
Martin. The governor earned it last
Friday, when he joined the MWAK
crew and helped spread the first
concrete that went into the found-
ations of the Grand Coulee dam.”
(Spokesman-Review, December 10t
1 1935)

586

Towns on the Hill

588
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“...During the three year construction period of MWAK, the
payroll reached a peak of 6,000 men, exclusive of the payroll of
the Bureau of Reclamation, as well as numerous public utilities

such as telephone, light, water and transportation companies. At
® Coulee Dam (Engineers’ Town) homes were provided only for
engineers and employees of the government; at Mason City
homes were provided for officials, key men, and some of the
permanent force. The overflow, for lack of any provision for
them, sought and built places to live in the towns ‘on the hill’
where schools and churches were provided with state and
government assistance, and where private capital provided
theatres, hotels, fraternal halls, stores, shops, and so forth. For
their spiritual and material welfare. These towns prospered. In
the fall of 1935 a city government was believed necessary. The
towns of Grand Coulee, Grand Coulee Center and Grand Coulee
Heights incorporated as a third-class city to be known as Grand
Coulee, with an official population of 6,000 within its corporate
limits and 2,500 more on government land and outside add-
itions. Down the Coulee Highway, the smaller towns of Delano,
Electric City and Osborne had also prospered...”
RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

589

Above: caption: “Men Needed Jobs, and
found them at Grand Coulee Dam. Almost
every construction craft was represented,
from deep-sea divers to steeplejacks.
Started when jobs were at a premium, this
great self-liquidating project helped relieve
the unemployment problem. The above
scene of changing shifts was enacted three
times a day during the entire construction
period. Peak employment was reached in
June 1937, when 7,455 men were employed
This is one public works which is paying
handsome dividends.”

Left: caption: “Here workmen are seen op-
erating a hand driven air pump which pro-
vides breathing air to divers as they inspect
submerged areas of the dam” 590

“...If you should visit the dam today, you literally become a|
twentieth century Gulliver. From a vista house perched part
way up the canyon wall you peer down at a man-made
mountain of concrete along the flanks and shoulders of
which crawl toy engines and trains, tiny cranes and pygmy
trucks. The men who are building the monster are simply
A Twentieth Century Gulliver black moving dots. But when you get down closer the toy
engines loom up as ten-ton Diesel-electric locomotives run-
ning on standard-gauge track and the tiny trains become long
flatcars loaded with huge buckets of concrete. This dam is so
huge that an entire railroad system, complete to dispatcher,
switchyards and signal systems, runs all over it...”

Popular Mechanics, April 1938

591 592

“Thousands of persons who already
have marveled at the magnitude of the
Grand Coulee dam in the daylight have
yet a bigger thrill awaiting them should
they view the project from the air at
night...No matter how dark the night the
= Grand Coulee can be located without
difficulty, because in the floor of the

Coulee. which until work on the dam “ ._..Few cities in t_he nor_thwesf( are more brilliantly illuminated than Mason
was almost void of settlement, is now a City and the neighboring private towns. To persons unaccustomed to
ne of lights, telling of scores of new night flying the Grand Coulee dam project might be easily mistaken for
" residents...” Spokane itself as the plane slips over the rolling hills and is surprisingly
Spokane Chronicle, May 13t 1935 confronted with a great blaze of electrical display. Grand Coulee gives

every appearance of a modern city with its scores of red neon signs, and
automobile headlights darting in all directions...Strings of lights spanning
the Columbia river indicate the railroad and ‘cat-walk’ bridges...There was
503 a beehive of activity inside the huge cofferdam...”

594
Spokane Chronicle, May 13" 1935

© J.M. Syken 99
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= “...Every detail was visible from
2,000-feet above the work...A
string of lights leading from the
cofferdam to Rattlesnake canyon
. designated the huge convey-
or..."”
Spokane Chronicle, May 13t 1935
Above: caption: “Work to complete
the foundation takes place around
the clock (ca. 1936)"
Left: caption: “Under powerful lights
covering an area three miles long,
work on the base of the dam went on
day and night without inter- 595
ruption”

M Top: caption: “An early air
ll view of dam site and Mason
City (left foreground) and
@8 Coulee Dam, the camps”

i Bottom: caption: “Night and
Day work proceeds on the

| As light as day are the work-
ings shown here with a
myriad of flood lights re-
placing the sun. In the dis-
tance is Mason City, the
contractors’ electrified camp,
on the east side of the river.

city, Coulee Dam, is the clus-
ter of lights in the extreme
left distance.” 57

y'\ % | i = - - . ! & “
“Coming back to Grand Coulee after three years | am made very happy by the wonderful
progress | have seen. We look forward not only to the great good this will do in the de-
velopment of power, but also in the development of thousands of homes. There are thou-
sands of families in this country who are not making good because they are trying to farm
on poor land, and | look forward to the day when the valley is dammed up to give the first
opportunity to these American families who need some good farm land in place of their
present farms. They are a splendid class of people, and it is up to us as a Nation to help
them to live better than they are living now, So, in a very correct sense, it is a national
undertaking and doing a national good.”

Franklin Delano Roosevelt, POTUS

RE: excerpt from his October 2'¢ 1937 speech at the Grand Coulee dam site (above L&R

599
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“...Both Mason City and the govern-
ment engineers’ towns offer an or-
derly appearance with street lights
. marking intersections. Although it
was 11 p.m. there was much activity
outside of the project itself. Scores
of people were seen on the streets
of the private towns, and auto-
mobile headlights could be seen
flashing their hurried trips toward
the project.”

Spokane Chronicle, May 13" 1935

596

Above L&R: caption: “The President made a second visit to Grand Coulee Dam,
October 2, 1937. His first was in 1934. Here he takes time out for a luncheon from
the contractor’s mess hall. Frank A, Banks, supervising engineer for the Bureau of
Reclamation, is on the right. Speaking to the 5,000 persons who that day gathered
in his honor, the President first complimented the builders on the remarkable
progress he had observed, and then said: ‘We must remember that probably half
the total cost of this dam is paid to the factories east of the Mississippi river, so in
avery correct sense it is a national undertaking that is doing a national 508
good.”

600
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“To Franklin Delano Roosevelt, thirty-first President of the
United States, whose vision and unswerving devotion to the
cause of conservation and development of natural resources
of the west for national security and the permanent en-
richment of the American people, brought about the con-
struction of the Grand Coulee Dam, this reservoir is de-
dicated.”

RE: inscription on the memorial overlooking the man-made lake named in
FDR’s honor: Franklin D. Roosevelt Lake (a/k/a “Lake

Roosevelt") 6ot

www.PDHonline.org

Winter of 1937-38

602

“...With a peak employment of 6,000 in October, 1937,
MWAK gave warning that this number would be de-
creased to probably 500 men by January 1, due to the
completion of its contract. The job was to be shut down
4 and this army of men would be out of work, unless the
government called for bids and let a contract for the
completion of the dam in time to avoid a serious lapse in
employment. It soon became apparent this lapse would
occur. A few departed. Fewer still wanted to depart. Many
had built homes, families had intermarried, children were
in school, and there was no place to go where other em-
ployment could be had, and no place to go of equal
promise for the future. The result was that the workers
stood fast, school attendance increased, and relief off-
ices were set up to take care of those unable to take care
of themselves. Grand Coulee experienced its first major
unemployment situation, relieved somewhat in the early
% spring by a WPA allotment for city improvements...”

RE: excerpt from Grand Coulee Dam and a Last Frontier

i (1939) 603

o I o a o e A T
Above: caption: “Step This Way Please, the engineers told the Columbia|
river that spring of 1937 when they were ready to excavate its ancient bed
on which was to lie the center portion of Grand Coulee Dam. And it did. A
wall of steel, shaped to a blunt arrow, pointed the way. The care of a great
river during construction of a dam is among the most difficult parts

of the job.” 608

© J.M. Syken

“All major concrete work on Grand Cou-
lee dam under the present contract will
be completed between December 5 and
10, and almost all the 5,000 employees
will be laid-off then, the MWAK Com-
pany, contractors for the giant project,
reported to United Press today. A small
crew will be maintained to pour the re-
maining blocks of concrete. When this is
completed about Christmas less than
100 men are to be employed in cleanup
work to finish the contract, sometime in
January, it was announced. Bids for
completion of the high dam will be op-
ened here December 10.”

Spokane Press, December 215!, 1937

Left: caption: “Within the Steel Cofferdam
which roped off the diverted Columbia river,
great power shovels excavated the river bed
in the spring and summer of 1937, in pre-
paration for placing concrete for the center
section of Grand Coulee Dam. It called for
lots of digging. This scene was typical thr-
oughout the early construction 604
period.”

Left: caption: “Photo taken from the upstream side of the dam on March
16, 1937. The west (left) cofferdam has been removed and water is being
diverted through channels in the west dam base by an extensive coffer-
dam on the east side of the river. This technique of protecting only half of
the construction site at a time allowed the base of the dam to be built
without interrupting the flow of the river.”

Right: caption: “Close-up view of the west side diversion channels used
to accommodate the flow of the river while work proceeded on the east
side of the dam. Photo taken on April 29, 1937." 606
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607

A High Dam

608

“...0n January 28, 1938, a contract for the completion of
Grand Coulee Dam was let by Secretary Ickes of the De-
., partment of the Interior to a combination of contractors
included in the ‘MWAK’ Co., builders of the base of the
dam, and in the Six Companies, builders of the Boulder
Dam, second largest dam in the country. Joined with
them, in a corporation known as Consolidated Builders,
Inc., or ‘CBI,’ is the General Construction Co., builders of
Owyhee Dam, third largest dam in the United States. The
government also let a separate contract to Western Pipe
and Steel Company to build the penstocks for the dam.
Mason City took on new life. Equipment was overhauled,
buildings renovated and improved, and preliminary work
gotten under way with plans for ‘full steam ahead’ after
high water and by the fall of 1938...”

RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

609

Above: caption: “By March of 1938 concreting had spread across the
three-quarter-mile length of Grand Coulee Dam. That spring the Columbia,
swollen with melted snows, observed somewhat different traffic signals
from those of the year before when it had been shoved to the left to make
way for mid-river excavation. The 1938 spring floods, for the first time,
slipped past the alternate slots left in the center spillway section of the
dam and, directed but not interrupted, wasted on to the sea. By
spring of 1939, storage had begun.”

610
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In this photograph (taken on March 8" 1938), both the east and west cofferdams
have been removed and the two sides of the dam are joined together. This shot
was taken shortly after the completion of the dam base construction phase which
marked the end of the MWAK contract. MWAK was responsible for constructing
the dam’s base while Consolidated Builders Inc. completed the project. The con-
struction trestles are at elevation 1024. Top concrete had been poured to a max-
imum elevation of 1010 in the abutment sections and to 945 in the spillway section
(with the exception of blocks 39 and 40 which were carried to elevation 1000). The
powerhouse foundations were completed to elevation 948.8 and the 611
training walls to elevation 980.

© J.M. Syken

“...The gravel pit was reopened at a lower level, a huge
jaw crusher was added to break up boulders and provide
more gravel, the washing and screening plant was over-
hauled and enlarged, and a new mile-long conveyor re-
placed a series of conveyors between the processing
plant and the stock piles at the dam. The two concrete
mixing plants on each side of the river were overhauled
and reassembled in a single plant. ‘House of Magic,’ on
the east side of the river at a higher elevation. A contract
was let to Bethlehem Steel Company to build a 4-track
steel trestle, 180-feet high and 3,600-feet long on the base
of the dam, built by MWAK company. The four gantry
cranes used in building the base of the dam were en-
larged, their span being increased from 230 to 300-feet,
and three new and larger cranes were added to the con-
crete-placing equipment...”

RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

612
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1 “...At this time (July 1, 1939) about a million and
' a half yards of concrete have been added to the
s dam, substantial progress has been made on
- the west power house, twelve 17-foot tunnels
i have been driven diagonally upward through
i the west canyon wall for future pump-outlet
pipes (reclamation purposes) and by the close
{ of 1939 the ends of the dam are expected to be
[ higher than the trestle. Work on the central
section of the dam is confined to low-water
seasons. Approximately 5,000 men are em-
ployed...”

a=* RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

Above: caption: “Wasting Energy Harnessed — Here man and his great machines are
painstakingly applying a harness to the greatest power stream in the civilized world. Hour
after hour, day after day, year after year man poured concrete, gradually - finally - getting the
wild and rugged Columbia harnessed - tamed. It was slow. It was tedious. But as patiently as
ants, men labored under the direction of great engineers. This 1939 picture shows the dam
over half completed, with great cranes carrying and depositing large buckets of concrete. As
the dam was raised the trestlework was buried in the concrete. This picture was taken with
the Bureau of Reclamation photographer standing below the dam on the 614
Okanogan side, looking south toward Grand Coulee and the Basin.”

613

Part 12

Date Dam Completed and Cost
Object Lesson

615 616

=% “...the Dam with three of its main generators
installed is scheduled to be completed by 1942.
= Beginning in 1933 and up to June, 1938,

$68,000,000 has been secured from WPA, ERA,
. and Congress for construction of the Dam. In
June, 1938, when Congress appropriated an
additional $13,000,000 for the fiscal year ending
July 1, 1939, approximately all of the $68,-
1 000,000 had been expended. The $13,000,000
appropriated by Congress being deemed insuf-
' ficient to carry on the work without interruption
to July 1, 1939, Secretary Ickes alotted another
$13,000,000 from PWA. One may estimate that
| another $50,000,000 to $60,000,000 will be
* needed...”

¢ RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

...Previous engineering reports indicate a total
cost of $186,000,000 including maximum power
development. The addition of a $2,000,000 fish
hatchery, the foundation and outer wall of the
pumping station, $1,000,000 for economic stu-
dies and surveys of the Reclamation Project,
and increased costs of acquisition of lands to
be flooded, may advance the cost of the dam to
$195,000,000..."

RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

617 618
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“...It is estimated that the dam and powerhouses will cost a
total of $178,790,000 and that the combined dam and
irrigation project will present a total investment of
$376,631,000..."

Popular Mechanics, April 1938

“...This figure contemplates a fifteen year pro-
gram for power development, estimated to cost
$67,000,000, which is included in the above fig-

. ures. Three main generators, with a capacity of RE: by 1941, the main dam was essentially finished with construction of
@ 450,000 horsepower are planned to be installed the powerhouses and pumping plant was well underway. Ironically, be-
by 1942, the date scheduled for the completion cause of America’s entry into WWII in the aftermath of the attack on Pearl

| of the dam. Some $40,000,000 to $45,000,000 of HarborA, the production of electricity became thg qverriding priority for the
the total of $195,000,000, will not be required b dam given the tremendous amounts of electricity required to produce

’ ’ ! qu ,e y aluminum. This aluminum would be turned into fuselages, wings etc. for

that date, but only as needed over a period of the multitude of airplanes needed for the war effort. Irrigation would have
fifteen years after the completion of the Dam...” to take a back seat until the war was concluded. During the war, six Grand
RE: excerpt from Grand Coulee Dam and a Last Frontier Coulee Dam generators were brought on line as well as two smaller
(1939) generators (taken from the yet to be completed Shasta Dam). After the

war, an emphasis was put back on irrigation and construction was re-
sumed on the pumping plant in 1946.

619 620

o

Left: aerial photograph of the partially completed dam taken on June 15 1941,
The normal Columbia River flow is allowed to pass through a series of 102-inch
diameter outlet tubes which pass through the dam'’s spillway. There are sixty
tubes in all. They are laid-out in three rows with each row containing two sets of
five pairs each. The outlets of the lowest row of tubes are below the water level on
the downstream side. The tubes are not symmetrically placed on the spillway (as
seen on the east (left) side in the photograph). Other significant features include
the large depression above and to the right of the dam. This became Crescent Bay
as the lake behind the dam filled. The steel highway bridge in the foreground
serves as the primary means of travel between the east and west sides of the city
of Coulee Dam. 621
Right: close up of the spillway taken from the east side of the river

Above: caption: “Hold That River! — Here It Stands, An Enduring Monument To “The Magic
Spirit of Willing Men.” Grand Coulee Dam as it looks from down-river, showing the turbulent
Columbia, after it has been directed through the mighty generating turbines. Behind this
huge slab of concrete is Columbia Lake, which extends for 150 miles back to the Canadian
border, with a tremendous reserve of water to be released in an orderly manner so that its
power can be utilized to the fullest extent both at Grand Coulee, and power plants at other
dams below. The reservoir for Grand Coulee-Columbia Basin Irrigation project has been
provided by nature in the coulee to the right of this scene (south). It will require but a 200-
623 foot lift to raise the river water into its former channel in Grand Coulee, and from 624
here the water will be distributed by gravity to 1,200,000 acres of land in the project.”

© J.M. Syken 104
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The American Standard “We are going to see with our own eyes electricity made so
cheap that it will become a standard article of use not only for
manufacturing but for every home...l know that this country
is going to be filled with the homes not only of a great many
people from this state, but by a great many families from
other states of the Union - men, women, and children who will
be making an honest livelihood and doing their best to live up
to the American standard of living and the American standard
625 of citizenship.” 626
POTUS Franklin D. Roosevelt, August 3¢ 1934

Left: caption: “A little
over a year after this
51’ picture was taken in 1940 i i

the first small station- Cost of Reclamation Project
service generators began
producing power  at
Grand Coulee.”

627 628

...After all, man will not do with concrete what nature did with
glaciers. The height of Grand Coulee Dam, 550-feet, is the max-
imum height that could be had without backing the Columbia
River over the Canadian line. To return the waters of the river to
the Grand Coulee (canyon) it must be pumped 280-feet higher.
The cost of installing the twelve giant pumps; the twelve 12-ft.
diameter discharge pipes to carry the water through rock tun-
nels 280-feet to the outlet structure at the top of the hill north of
% Grand Coulee; the cost of the big canal 1.8 miles long from the

'Il._outlet structure down to the Grand Coulee reservoir near the When WI” RECIamatlon Begln

i Steel Mill east of Electric City, (a canal big enough to carry the . .
annual discharge of the Colorado River); the cost of the 90-ft. and Wh en W||| 1t be Com pleted')
high, 1,000-ft. long rock and earth-dike at the curve of the road
one-half mile west of the Tepee; the cost of a second dike near
Coulee City and the cost of the tunnels, canals, and ditches nec-
essary to convey water to all of the 1,200,000 acres of the Basin
is estimated to total a sum of $200,000,000. The cost of the dam
with maximum power development and the cost of the full
~w=x development of the reclamation project, will approximate
~ P, $400,000,000 — as much as Panama...”

RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

630
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A ____ “..The answer to this question depends upon securing
4 J funds for construction. Arm and reclamation engineer
who have reported on the project, favor the irrigation of
the first unit of 40,000 acres in the first year following the
completion of the dam, and irrigation of the balance of the
1,200,000 acres in similar units each year, until the
1,200,000 acres are reclaimed. This ‘settle as you go’
program is logical and one which could be speeded as
% settling of the Basin lands will create a large and ever
Il._increasing market for Grand Coulee power. The plan of
| gradual reclamation over the next forty years will not add
||| to existing farm surpluses such as wheat, tobacco and
cotton. The Basin lands are not suited to the production
of tobacco and cotton, and not economically suited to the
production of wheat. The land for the most part will be
devoted to the production of diversified and deficit crops
and the raising of livestock, largely for home con-
= sumption and needed by the far western states them-
selves...”

RE: excerpt from Grand Coulee Dam and a Last Frontier

(1939)

Staggering Figures

632

“...Where is all this money to come from? Is so stu-
pendous an expenditure justified? Yes, because the entire
project will be self-liquidating in fifty years. At no time will
more than $260,000,000 of the $400,000,000 be required to
actually be expended. The Grand Coulee Dam will develop
12,520,000 horsepower - one-third greater than the com-
bined development at Niagara Falls. Only 625,000 sec-
| ondary, or flood-water horsepower will be needed to pump
||| water into the Grand Coulee (canyon) reservoir to irrigate
the Columbia Basin. There will be left for sale, for
residential, commercial and industrial purposes, 1,200,000
prime or continuous horse-power; and for irrigation and
seasonal commercial and industrial purposes about
700,000 secondary or flood-water horsepower...”

=% RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

633

“...It is estimated that the sale at the dam of the prime
horsepower at approximately 2 mills per kilowatt-hour,
and a portion of the secondary power at one-half mill per
kilowatt-hour, will pay for the dam and the power plant,
with interest at 3%%, and one-half the cost of the
reclamation project, in fifty years after the dam is built.
* The other half of the reclamation cost will be paid by
ll_,‘those who colonize the Basin lands. When the lands in the
| Basin are opened to the settler, the cost of the land itself,
1| will not exceed $10 or $15 per acre. An Anti-Speculation
law, recently passed by Congress, guards against land
manipulation. The cost for a water-right for this land is
estimated at $85 to $90 per acre, this water-right cost to
the farmer to be amortized over a period of forty years
without interest. The annual maintenance charge for water
per acre may be less than $3.00...”

RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

634

Colossal But Self-Liquidating and Worthy

635

© J.M. Syken

“...The Grand Coulee Dam and Columbia Basin Projects
are colossal in size and cost, but it must be remembered
that the resources unlocked by their construction are of
proportions and value too vast to be realized. The dam
controls and regulates the river for navigation, flood
control, and greatly increased power downstream. It
develops the largest bloc of low-cost power on the North
American Continent. It makes possible the reclamation of
% the largest body of arid land in the United States. Unlike
|, our great rivers and harbors projects, the Grand Coulee
| | Dam and Columbia River Basin projects will be self-
liquidating. Careful studies by engineers and economists
show that the natural growth of the power market in the
Pacific Northwest alone will absorb all of Grand Coulee
power within fifteen years after it is available. The Grand
Coulee Dam and Columbia Basin projects will in time
increase the population of the Pacific Northwest by two
million people. This added population in itself would
consume Grand Coulee power..."

_, RE: excerpt from Grand Coulee Dam and a Last Frontier

3 (1939)
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§ “...Visitors to the Grand Coulee often wonder
= what good the construction of the Grand Coulee
Dam will do for other sections of the United
States. This is a sincere question and is entitled
to an honest answer. The Grand Coulee Dam is
merely being assembled at Grand Coulee. In the
foundation contract $16,000,000 worth of mat-
erial, equipment, and supplies were pur-chased
for the dam in various states, outside of Wash-
ington. A large part of $16,000,000 more spent
« for labor found its way to eastern markets. The
completion of the dam will involve the expen-
diture of many like millions in the Middle West
r and East...”

RE: excerpt from Grand Coulee Dam and a Last Frontier
& (1939)

Everybody Benefited

637 638

“...When the Grand Coulee Dam and Columbia Basin
projects are finished and the basin lands are peopled,
statistics reveal that the new population resulting there-
from will require annually 260,000 carloads of agricultural
= and manufactured products from States other than the
State of Washington, most of them east of the Mississippi
River. this means increased employment and prosperity
throughout the Nation. Further, the 1,200,000 acre Col-
umbia Basin Project and the 8,500 square miles of land H
- about and to the north of the Dam, are the last great Nat|0nal Defense
= undeveloped frontiers of the United States. With the re-
claiming and development of these lands there will be
® built and developed many towns and cities, affording opp-
ortunities on a large scale for people of the East and
Middle West. These projects will give your sons and
daughters a new chance in life such as they may not have
" in their own state...”
=, RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

639 640

“...Grand Coulee Dam strategically located 200
§ miles inland — protected by mountain barriers —
with mild climate, water and rail transportation,
good highways, available foodstuffs, and all
important, an ample low cost power at the site of
| the dam, is undoubtedly in the minds of military
experts as a valued and highly suitable place for
the manufacture of munitions, the establishment
of munitions depots, the manufacture of land
i and naval airplanes, and other wartime equip-
ment, and as an assembly point and training
=== ground for troops in the event of a national
emergency. Tranquilly located in a chasm of the
Columbia 2,000-feet below friendly, flanking
+ hilltops an ideal setting is afforded for anti-

aircraft defense...”

4 RE: excerpt from Grand Coulee Dam and a Last Frsgptier

(1939) 642
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Slumbering Riches

643
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“...The idea of the Grand Coulee Dam was born
primarily of a purpose to reclaim the drought
stricken Columbia Basin. The extended and col-
ossal development of the undertaking is evolv-
ing uses transcending the dream of ‘Billy’
Clapp..."

RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

. “...A use little thought of and a highly potential market for
£ industrial power, lies at the Dam’s own doorstep. About

and to the north of Grand Coulee to the British Columbia

= line, are 8,500 square miles of comparatively and un-

reclaimed natural resources. Unlike the Basin lands, they
have a diversification of value, possessing a triple wealth

. of mineral, timber, and agriculture. This part of North

America — equal in size to the combined area of Con-
necticut, Rhode Island, and Delaware — lost in isolation
between two transcontinental railroads, was little heard of
until the dam was begun; it is little heard of now, but as

@ the dam goes upward and the Columbia has begun

backing itself to the Canadian line, it is startlingly app-
arent that when the dam is finished, a new empire will lie

. revealed. The new waterway, 150 miles to the border and
* 100 miles up tributary streams, will unlock this treasure

chest and with slack water transportation and low cost

. power for development, its dormant wealth will find its

way to the Dam, to be smelted, manufactured, milled, and

= marketed...”

RE: excerpt from Grand Coulee Dam and a Last Frontier 645
(1939)

Agriculture and Stock Raising

646

© J.M. Syken

= “_.In the years of struggle to secure the Dam

and irrigate the lands of the Basin, the fact that

¥ 200,000 more acres could be irrigated in parts of
| Douglas and Okanogan Counties, nearer the

Dam, was overlooked. In the opinion of local
engineers, 50,000 acres can be irrigated by
gravity flow when the dam is done — some within
the Dam’s own shadow. Scattered about in
plains and valleys over a wide area, this land is

« of a quality equal to that of the Basin and its

otal acreage represents a project one-sixth as
large...”

= RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

647

“...Then, there will be many fertile acres within the grand
Coulee (canyon) above the water line of the reservoir, that
will be choice lakeshore frontage, as well as tracts around
the Dam and abutting the 500 new shore miles of the
Columbia and its tributaries. The number of stock ranches
and grain farms should rapidly increase with a new-found
and low cost water transportation and market outlet, these
livestock and grain products seek their way to the Dam to
packing houses, mills, and elevators. In this hinterland
there are now 50,000 people and 4,000 farms and stock
ranches with an annual crop and stock production of

¢ $25,000,000. The population of Connecticut, Rhode Island,

nd Delaware, less in area, is $3,000,000, and their annual
production would by comparison make $25,000,000
negligible...”
RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

648
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Tall, Tall Timber

649

Minerals

651

dl “ ...According to local engineers, there is aluminum in the
i Carleton-Methow, and sodium and soda lakes at Malotte in
the Coleville reservation. There is marble, tungsten and
silver graphite in the Riverside district; terra cotta, clay,
silver, gold, lead, zinc, and magnesite at Oroville, anti-

gold, silver, and lead at Tonasket; nickle, gold, silver, and
copper along the San Poil, fire clay, silver, and aluminum
at Bridgeport, placer gold in Meyers and Mary Ann
Creeks, and in the Similkameen and Columbia Rivers.
There are mountains of molybdenum at Disautel in quality
and quantity to have attracted international attention. At
g Republic there are large deposits of low-grade gold, and a
new mill has just been constructed at a cost of one-half
million dollars. Up river from the Dam are huge deposits
% of lime rock for the manufacture of cement, and at grand
7' Coulee and up river, heavy deposits of sand and gravel...”

Hﬁ RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

o R 653

© J.M. Syken
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§“__.In Okanogan and Ferry Counties alone there
i are 8,745,000,000 feet of virgin timber, including
L good stands of pine on the upper San Poil. With
low cost slack water transportation, much of
this timber will be logged, boomed, and piloted

@ into lumber and sash and doors for houses and
barns and fences and boxes for fruits and
vegetables that will be required by those on
suburban tracts about the Dam, and in untold
quantities by the settlers down in the Basin;
also for the use and construction of industrial
J buildings and a city’s growth and expansion.
There should be furniture factories, pulp mills
4 and other of the cellulose industries, including
cellophane, cellulo-solk, etc...”

RE: excerpt from Grand Coulee Dam and a Last Frﬁggtier
(1939)

mineral wealth of undetermined value, as great
in area as any on the North American Continent,
lies dormant between Grand Coulee Dam and
the Canadian line. Isolated and apart through
lack of low-cost transportation and power at a
reasonable price for development, its unexpl-
i ored value beckons...”

RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

652

“...This vast area, reserved in part for the first
s American, and little disturbed save for his moc-
casined tread, awaits a useful era of exploitation
and development. The Grand Coulee Dam area
is a logical place for the establishment of a sme-
Iter as well as electro-chemical, electro-metal-

lurgical and fertilizer plants...”
g RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

654
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{'“...This northland is no dream child. One hundred and
twenty-five miles north and east of Grand Coulee, entirely
shorn and unpossessed of ‘the biggest dam on earth’ is
the town of Trail, B.C., with a monthly industrial payroll of
% over $600,000, and increasing annually. The town of Trail
i ith a population of 10,000, is the home of the world’s
largest non-ferrous metalurgical plant. It is also the home
of a $12,000,000 chemical fertilizer plant, which in 1936,
produced 95,000 tons of fertilizer. The value of metal
production by the Consolidated Mining & Smelting Com-
pany of Canada, Ltd., in 1936 was $29,552,510. The town
of Trail is a center of an area far less than the northland of
E Grand Coulee. It has no big dam. It has little irrigation and
4 reclamation possibilities. It has minerals — so have we. It
b has timber — so have we. It has spirit and appreciation of
its possibilities — so must we...”
RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)

An Object Lesson

655 656

¢ “...Will we be as Rock Island, Fort Peck,
Boulder? Let us see. Rock Island, built within
twenty minutes ride of the beautiful Apple Cap-
itol, Wenatchee, had no need for perpetuation as

lated, and built for flood control largely for the
benefit of people 1,500 miles downstream,
would obviously be temporary as a town.
Boulder thrivingly survives as a tourist att-
raction. Grand Coulee, now a third class city of
1 6,000, one-hundred miles from Spokane and an
equal distance from Wenatchee, is com-parable
§ to none of them...”

# RE: excerpt from Grand Coulee Dam and a Last Frontier
(1939)

What Happens When the Dam is Done?

657 658

“...The greater part of the first town of Grand Coulee, The
Center and The Heights now comprising the incorporated
city of Grand Coulee, to be strategically located between
*= the terminus of the 150 mile new waterway of the Col-
umbia River, and the reservoir-lake of the Grand Coulee,
will not be disturbed. The key men and constructionists
living in the ‘towns on the hill’ will move to other projects
! and tradesmen and camp followers who came here for the
construction period of the Dam will one by one vanish.
Who will remain? The largest group will be in all likelihood
will be the less skilled workmen and their families. A
second group will be those citizens who have established
themselves in permanent homes and business. Yet an-
other group will be those who have saved, who like the
country, and wish to remain at the site of the Dam. A final
group will be men of vision who came to grand Coulee
g With some knowledge of the undeveloped resources of
the country, and with sincere belief that at the Dam would
y one day be an industrial city...”

RE: excerpt from Grand Coulee Dam and a Last Frontier

(1939)

l “...According to Bureau of Reclamation engineers,
il seventy men will operate the Dam when the job is done,
and with their families live at Coulee Dam (Engineers’
Town) on the west bank of the river below the Dam. The
corps of engineers now engaged will move on to other
i assignments. The contractors’ town of Mason City, largely
of portable construction, is to be cleared away and its
officials, key men and specialized force will move on to
other projects. Up ‘on the hill’ part of the original town of
Grand Coulee and to the north in the path of the big canal
will be taken over by the government; temporary additions
of government land will be vacated. In time the towns
g down the highway, except that part of Electric City that
will be above the water line, will make way for the
reservoir. The speedball highway, the railroad and the

d move over to the east wall...”
RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)
659
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“...Geographically located at the site of the world’'s
greatest output of power, midway between the ftriple
wealth of mineral, timber, and agriculture to the north, and
dthe gigantic irrigation development to the south, the
foundation for a manufacturing and industrial city and
future distribution center has been laid at Grand Coulee.
Grand Coulee, at the site of the world’s greatest Dam, and
to be midway between the newly formed lakes and water-
ways, will be a tourist Mecca of a size and importance to
challenge the imagination. Tourists will come for a day, a
season, and a lifetime. Grand Coulee will be the ren-
dezvous for the prospector, the rancher, and the timber
cruiser. The wild game of the northland and the lure of the
lakes affording hunting, fishing, yachting, boating, swim-
ming, skating and skiing will make Grand Coulee an
assembly point for the sportsman and the pleasure-seeker
winter and summer. One quarter of a million came in 1938.
More will have come in 1939.”

RE: excerpt from Grand Coulee Dam and a Last Frontier (1939)
661

“...S0 here it stands, a monument to the idea and the power
of an idea; a monument to organization; a monument to
cooperation; a monument to opposition; a monument to the
United States Army Engineers; a monument to the United
States Bureau of Reclamation; a monument to the magic
spirit of willing men which accomplishes more than the might
of money or the marvels of machinery; a monument to the
brains, the intellect of great engineers - and you, class of
1942, could you come back here a thousand years hence, or
could your spirit hover around this place ten thousand years
hence, you would hear the sojourners talking as they behold
this ‘slab of concrete,” and you would hear them say, ‘Here in
1942, indeed there once lived a great people.”

Rufus Woods

RE: excerpt from a speech he made to the Grand Coulee High School’s
graduating class of 1942

Part 13
CBRP: An Overview
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So Here it Stands

662

. Floating WPA camp in use for

. Fish truck for transportation of fish

__Administration building.

. Airplane view looking upstream at

. Section of dam showing upstream

Frank A. Banks, Acting Admin-
istrator, Bonneville project, also
Construction Engineer of Columbia
basin project

JH. Miner, Acting Supervising
Engineer and Office Engineer, Co-
lumbia Basin Project.

AF. Darland, USBR field engineer
O.GF.  Markbus, USBR public
relations.

S.E. Hutton, Ass't. public relations.
Grand Coulee dam site, December,
1033, showing initial excavation
and core drilling

Early construction showing first
and second trestles now buried in
dam

Section of spillway showing bucket
at toe to dissipate energy of falling
water.

Concrete placing trestle, with
gantry cranes — third trestle to be
buried in dam.

lake now 40 miles long.
Government town right, Mason City
left.

fillet and water passages used for
diversion of river.

clearing the Columbia River
reservoir above the dam

trapped at Rock Island g4
dam to fish hatchery.

Purpose
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“A dream of 50 years, the irrigating of a vast tract of rich
desert and dry-farming load in central Washington, is about
to be realized through the construction of the Grand Coulee
Dam, and a system at canals that, in time, will cover an area
60 miles wide, east and west, and 85 miles long, north and
south, and bring to it the life-giving waters of the Columbia
River. When fully developed, the Columbia Basin Reclam-
ation Project will reclaim aver 1,200,000 acres of land,
regulate the flow of the Columbia River far the benefit of
downstream power plants and navigation, and develop elec-
tric energy to be used in pumping for irrigation and far other
purposes, on the project and elsewhere...”

U.S. Bureau of Reclamation (ca. 1937)

667
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Scope

668

“...The enterprise involves building, in an isolated, sparsely
populated district, a dam of unprecedented size, a power
plant which will be, when completed, the biggest thing of its
kind in the world, and a pumping plant big enough to pump
dry, at least in their low-water seasons, any but a few of the
largest rivers in the country. In the Grand Coulee, abandoned
channel of the Columbia River, farmed during the last Ice
Age, a balancing reservoir 27 miles long will be formed; and
on the project lands, hundreds of miles of main and lateral
canals and numerous auxiliary power and pumping plants
must be built as the project develops...”

U.S. Bureau of Reclamation (ca. 1937)

669

Ownership of Land

670

“...Much of the land on the project was homesteaded 30 to 40
years ago, and for a few years a number of small irrigation
ventures and many dry farms were reasonably successful.
Prolonged periods of drought and the overtaxing of stream
flows and ground waters forced the abandonment of large
areas of land and numerous small towns many years ago, but
large areas are still devoted to the growing of grain on large
tracts. In years of exceptionally heavy rainfall, they yield large
crops. Practically all of the irrigable land is owned privately
by individuals, counties, and railroads and other corpor-
ations, largely by farmer holders of mortgages on the land.
Before water for irrigation of the land will be procurable from
the Government, the land must be made available to settlers
at reasonable prices...”

U.S. Bureau of Reclamation (ca. 1937)

671
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Land on the Reservoir Site
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“...The high-water line in the reservoir will be 1,292-feet
above sea level. All lands in the river basin upstream from the
dam and below elevation 1,310 have been reserved for res-
ervoir purposes. The greater part of such lands are privately
owned. They have been surveyed and appraised and will be
acquired by the Government. Chiefly cut-over timber lands,
grazing lands, and pasture lands are affected. Two small
towns and a little cultivated load are included within the
reservoir area. Several miles of highway and railroad will be
relocated, and several new bridges will be built to accom-
modate them. Kettle Falls and the nearby points at which fur-
trading posts were established more than 100 years ago will
be inundated...”

U.S. Bureau of Reclamation (ca. 1937)

Storage Reservoir

673 674

“...A storage reservoir 151 miles long, averaging 4,000-feet in width and
with a maximum depth of about 375-feet, will be formed behind the dam. It
will extend up the Columbia River to the Canadian border, the elevation of
which determined the height of the dam, and up the Spokane River 32
miles. The reservoir will have an area of 82,000 acres (128 square miles),
and a total capacity of about 10 million acre-feet of water - equivalent to
25,000 gallons for every inhabitant of the United States, nearly a 10-year
supply for all purposes for the city of New York. The estimated annual
evaporation from the reservoir will be 200,000 acre-feet. The overage C||mate
annual rate of flow of the Columbia River would fill the reservoir in about

2 months, and the average flow in June or July would fill it in less than 1
month. The upper 80-feet of the reservoir capacity, something over 5
million acre-feet, will be utilized when necessary for power production
and for the regulation of the river flow for the benefit of future down-
stream power plants, and for the improvement of navigation. Since the
high-water and irrigating seasons coincide, stored water will not be
required for irrigation, nor for power in pumping irrigation water...”

U.S. Bureau of Reclamation (ca. 1937)

675 676

“...The mean annual temperature on the project lands is 50.4°
F., and during the irrigation season from April to October, it is
62.2° F. The summers are characterized by hot days and cold
nights. The average frost-free period is 169 days, consid- Soil
erably greater than that in many notably successful irrigated
districts. The mean annual precipitation is 8.2 inches, but the
mean for the growing season is only 3.6 inches...”

U.S. Bureau of Reclamation (ca. 1937)

677 678
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“...The soil, deposited chiefly from turbid glacial waters that
covered the land during the last Ice Age, is generally deep,
and it varies from fine, silty loam to sandy loam. There are
small areas of sandy soil underlain with gravel. In 1911 the
Bureau of Soils of the Department of Agriculture after a
partial survey reported the soil to be extremely rich, stating
that, if irrigated, it would be productive. Subsequent more
extensive soil surveys confirm such findings...”

U.S. Bureau of Reclamation (ca. 1937)

679
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Crops

680

“...The crops may be any or all of those common to a
temperate zone, such as hay, grain, beans, peas, other
vegetables, and fruits. Since the land is to be held in
relatively small tracts, intensive methods of farming will be
followed, and no material additions will be made to ‘surplus’
crops. Much of the land will be devoted to the raising of
livestock and forage crops...”

U.S. Bureau of Reclamation (ca. 1937)

681

Columbia River Watershed

682

“...The drainage basin of the Columbia River covers on area
of 259,000 square miles. It includes almost all of Idaho, the
greater parts of Washington and Oregon, and parts of British
Columbia, Montana, Wyoming, Utah, and Nevada, an area
equal to practically four times that of the New England States.
The Columbia Basin Project is concerned with the 74,100-
square mile area above the Grand Coulee, drained by the
Columbia and its upper tributaries. Of this area, 39,000
square miles are in Canada...”

U.S. Bureau of Reclamation (ca. 1937)

683
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“...The Columbia River, second in flow only to the Mississippi and greatest in The KOOtenai River
potential power among the rivers of North America, rises in Columbia Lake at an
elevation of 2,650-feet in the southeastern part of British Columbia, flows
northwesterly 195 miles, between the high timber-covered Rocky and Selkirk Mou-
ntains, thence southward 270 miles, entering the State of Washington 151 miles,
by river, above the mouth of the Grand Coulee and the site of the dam. It con-
tributes about 37 percent of the flow at the dam...”

U.S. Bureau of Reclamation (ca. 1937)

Left: caption: “Kettle Falls, 112 miles above the dam, marks a spot of scenic and historic
interest in the reservoir area which is generally surrounded by low timber-covered
mountains. The 30-foot falls will be submerged.”

Right: caption: “Below the dam site, the river is bounded by rugged, arid hills extending
back on the right bank to the Okanogan and Cascade Mountains, and on the left to 685 686
the Columbia Lava Plateau”

“...Among its principal tributaries above the dam are the
Kootenai, Clark Fork, and Spokane Rivers. The Kootenai has
its source about 76 miles north of that of the Columbia, but
flows in an opposite direction 180 miles into Montana, thence
into Idaho; and, after making a 167-mile loop in the United
States, returns into British Columbia through Kootenai Lake, .
and joins the Columbia 30 miles north of the international The Clark Fork River
border. The Kootenai River drains an area of 19,450 square
miles, 14,550 square miles of which are in Canada. Its aver-
age annual flow is about 34,000 second-feet, and its average
run-off 25,300,000 acre-feet, about 31 percent of the run-off
above the dam...”

U.S. Bureau of Reclamation (ca. 1937)

687 688

“...Clark Fork of the Columbia River rises on the west side of
the Rocky Mountains near Butte, Mont., and not far from the
headwaters of the Missouri River, and the Snake River,
largest tributary of the Columbia. Its course is generally to
the northwest through Montana about 360 miles into Pend
Oreille Lake in the panhandle section of Idaho. Thence its
course is northerly nearly 100 miles, through Idaho and nor- .
theastern Washington into Canada, where it empties into the The Spokane River
Columbia about one-half mile above the international boun-
dary. The Clark Fork basin covers 25,820 square miles, only
about 1,200 of which are in Canada. Its average annual flow is
about 25,000 second-feet, and its average annual run-off
19,300,000 acre-feet. It brings into the Columbia about 23
percent of the water passing the dam...”

U.S. Bureau of Reclamation (ca. 1937)

689 690
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“...The Spokane River is, relatively, a minor tributary, its
drainage area being only about 6,600 square miles, and its
average annual flow only about 8,000 second-feet. Its source
is Coeur d'Alene Lake in Idaho, which receives its water
supply chiefly from the Coeur d’Alene and St. Joe Rivers,
rising on the western slopes of the Bitter Root Mountains.
The lake is a valuable regulator of the flow of the Spokane
River. The average annual run-off of the Spokane River drain-
age basin is about 5,800,000 acre-feet...”

U.S. Bureau of Reclamation (ca. 1937)

691

“..The Grand Coulee is a prehistoric river bed, 52 miles long, 1-1/2 to 5
miles wide, and at places nearly 1,000 feet deep. It is one of a number of
southwest-trending channels which were cut in the lava plateau of central
Washington by the displacement of the normal Columbia River drainage
during the period of the last great Ice Age. Thousands of years ago,
during the Ice Age, a thick sheet of ice moved southward into northern
Washington. A portion of this ice sheet crossed and completely filled the
gorge of the Columbia River at some point west of the site of Grand
Coulee Dam. As a result of this ice obstruction, the upstream part of the
gorge was converted into a great lake whose rising, turbid waters laid
down hundreds of feet of sediment in the river canyon and ultimately
spilled over through several low points in the south wall of the gorge, and
flowed southwestward across the Columbia plateau. This temporary
overflow swept away accumulations of surface soil, cut a complex series
of channels into the lava sheets, and deposited millions of acre-feet of
fine material in the lake created south and east of the Big Bend of the
Columbia. In this manner were formed the scablands which are a pro-
minent and interesting feature of geology of eastern Washington. The
Grand Coulee, largest of these channels, is one of the scenic wonders of
the Western United States...”

U.S. Bureau of Reclamation (ca. 1937) 693

“...A short distance north of Coulee City the generally
horizontal lava flows of the plateau dip sharply to the south-
east, forming an immense wrinkle in the plateau surface
before they again flatten out at a lower elevation. It is
believed that the waters of the glacial Columbia River, flowing
down this steep surface, initiated a waterfall which gradually
cut its way northward and formed the rock trench known as
the Upper Grand Coulee. Steamboat Bock is a remnant of the
plateau surface, 2 miles long and 1/2 mile wide, left as an
island as the falls retreated northward. Eventually these
ancient falls died out as they ate away the last of the rock
barrier which separated them from the valley of the Columbia
River. As a result the upper coulee intersects the south wall
of the valley of the Columbia River about 1 mile south
(upstream) from the site of Grand Coulee Dam. At this point
the floor of the coulee hangs about 500-feet above the level of

the present river...”

U.S. Bureau of Reclamation (ca. 1937) 0%
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The Grand Coulee

692

Above: caption: “Vista House at Dry Falls on Grand Coulee Dam High-
way, Washington” (ca. 1934)

“...The lower Grand Coulee was formed in a similar manner
by retreating waterfalls which originated in the vicinity of
Soap Lake. When the ice obstruction which had dammed and
diverted the waters of the Columbia River finally melted away,
the river resumed its old course and left at the head of the
lower Grand Coulee a relic of its former might - the Dry Falls
of the glacial Columbia River. They are located in the Dry
Falls State Park a few miles south of Coulee City, on the road
to Soap Lake. Here, from the roadside or from a vista house
in the park, one can look at the site of the ancient waterfalls,
more than 400-feet high and 3 miles wide, whose northward
retreat cut the channel of the lower Grand Coulee. They are
two and a half times as high and five times as wide as
Niagara Falls, and according to some authorities the torrent
of silt-laden water which poured over them is estimated to
have had a volume as much as 100 times that at the present

Niagara Falls...”
U.S. Bureau of Reclamation (ca. 1937)

696
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“...Two of the five largest recesses in the 3-mile northern
brink of the extinct cataract are within view from the vista
house. In the plunge-pools at the foot of the first are Fall Lake
and Perch Lake. In the second alcove is an alkaline lake, or
an alkaline flat in dry weather. Opposite the point separating
the first and second horseshoe falls is Umatilla or Battleship
Rock, and beyond that the left wall of on extensive section of
the Coulee extending eastward, and providing a bed for Deep
Lake, a mile and a half long. Near the east end of Deep Lake
are two alcoves on the north and one on the east...”

The Upper and Lower Grand Coulee/s are separated by an ancient waterfall known
U.S. Bureau of Reclamation (ca. 1937) as Dry Falls that had a drop of more than 400-feet over a crest three to four miles
long. When the ice receded, the river returned to its original channel, leaving the
Grand Coulee high and dry. Other landforms created by the Ice-Age Floods along
their path from western Montana to the Pacific include glacial erratics, ripple
697 marks, potholes and gravel bars. 698
Above: caption: “Vista House overlooking Dry Falls”

“...Along the State highway below the Dry Falls are Park
Lake, Blue Lake, and Lake Lenore, each overflowing into the
next in high-water periods, and all finally into Soap Lake
which, having no outlet, is highly alkaline. In the Coulee walls
there are visible at least seven lava flows. The time intervals
between some of the flows were so long that surfaces dis-
integrated into soil, and vegetation flourished. On the shores
of Blue Lake below the sixth flow, are casts of huge trees
Lower Grand Coulee buried by the lava as it flowed over the land. In the soils
between lava strata, explorers have found fossil remains of
the ginkgo tree, which now grows only in the Orient, of the
Sequoia, now growing only in California, of oak, elm, yew,
cypress, gum, and of other varieties of trees now growing
elsewhere, proving that long periods elapsed between suc-
cessive flows, and that sometimes semitropical climates ex-
isted here millions of years ago...”

699 U.S. Bureau of Reclamation (ca. 1937) 700

Upper Grand Coulee

Top Left: caption: “Forty cubic miles of hard basalt
cut out of the Columbia Lava Plateau left the Grand
Coulee”

Top Right: caption: “An excellent public highway
skirts the chain of four beautiful lakes that occupy
the greater part of the lower Grand Coulee”

Left: caption: “Dry Falls, head of the lower Grand
Coulee, was the site of a cataract two and a half
times as high and five times as wide as

" 701 702
"= Niagara Falls”
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“...At the dam site the Columbia flows in a channel 700 to
850-feet wide, in a canyon 2,000-feet wide at the bottom and a
mile wide at the top. The average elevation of bedrock is
about 875, of the river bed about 910, and of the low stage
water level about 933. The average high-water mark over a
period of years was 978, but in the flood of 1894 it is believed
to have reached elevation 1,003. The drainage basin above
this point covers 74,100 square miles, 39,000 of which lie in
British Columbia. Particularly in Canada the headwaters of
the Columbia rise in high mountain snows, glaciers, and
lakes, which have the effect of regulating the river flow and
bringing high-water periods in the months of June and July
which will be highly advantageous to both irrigation and
power development an the Columbia Basin Project...”

U.S. Bureau of Reclamation (ca. 1937)

703

“...The mean flow of the river at the dam site during the past
23 years was 110,000 second-feet. A minimum of 17,000
second-feet and a maximum of 492,000 second-feet have
been recorded, and it is estimated that in the flood of 1894 a
flow of 725,000 second-feet was reached. By means of the
Grand Coulee Dam it will be possible to regulate the flow to a|
minimum of 35,000 second-feet. The average annual run-off
of the Columbia Basin above the Grand Coulee Dam is 80
million acre-feet. At an estimated maximum annual require-
ment of 5-feet of water for each acre of land to be irrigated,
only 6 million acre-feet will be diverted from the river. The
run-off at the Grand Coulee Dam is five times as great as that
of the Colorado River at Boulder Dam...”

U.S. Bureau of Reclamation (ca. 1937)

705

“...A comprehensive plan for the development of the Col-
umbia River, worked out by the Army engineers, contem-
plated the construction of 10 dams to utilize 92 percent of the
available fall in the river between the international boundary
and the Pacific Ocean. By far the largest and most important
of these is the Grand Coulee Dam - largest because it uses
355-feet or 27 percent of the total available fall and includes
an electric generating installation of 1,890,000-kilowatt cap-
acity, which is larger than any existing development in the
world today; and most important because it creates a storage
reservoir of over 5 million acre-feet of usable capacity at the
highest possible location on the river in this country, and
affords the most feasible and practicable means of diverting
the waters of the Columbia River out of its canyon and onto
any considerable area of arid land...”

U.S. Bureau of Reclamation (ca. 1937)
707
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™ the Grand Coulee, prehistoric
 diversion channel, cut by a
torrential glacial Columbia in
the last Ice Age”

| Left: caption: “Blockaded by
o ice, this canyon was for thou-
sands of years filled to over-
flowing with turbid

glacial water” 704

Development of the Upper Columbia Basin

706

“...The Grand Coulee Dam is often
referred to as the ‘key’ structure in
the plan for the development of the
Columbia River. The release of sto-
red water from the reservoir behind
the dam during periods of low flow
not only will increase the minimum
navigable channel depths by 2-feet
below the Bonneville Dam and by 4-
1/2-feet below the Grand Coulee
Dam, with corresponding increases
at intermediate points; but it will
also double the amount of firm
power that can be developed at the
six power sites on the Columbia
River between Grand Coulee Dam
™ and the point where the Snake River
== joins the Columbia, and increase by
50 percent the firm power that can
be generated at the various sites
below this point, including Bonne-
lle...”
.S. Bureau of Reclamation (ca. 1937)
caption: “Two miles long and 900-
feet high, Steamboat Rock is a spectac-
ular landmark in the upper 708
| Grand Coulee”
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“...As the system of main canals is extended, it will be
necessary to provide at a number of points ‘drops’ in the
canals because otherwise the gradient would produce un-
. desirable and destructively swift currents in the canals. At a|
AUXI|IaI‘y Power number of such points relatively small power plants will be
built to utilize the energy of the falling water and generate
electric power to be used in pumping water to lands above
the main canals...”

U.S. Bureau of Reclamation (ca. 1937)

709 710

“...The balancing reservoir in the Grand Coulee, to which all irrigation
water for the Columbia Basin Project is to be pumped, will be nearly 660-
feet above the low-water level of the river. The dam will raise the water to
about 355-feet and pumps will lift that required for irrigation the rest of the
way. The pumping plant will be located on the west side of the river, be-
hind the dam, within the reservoir basin. There will be installed ultimately
12 pumps, each with a capacity of 1,600 cubic feet per second. Two of the
pumps are regarded as ‘spares,’ the normal capacity of the pumping plant
being 16,000 second-feet. Each pump would be able to take care of the
domestic water requirements of nearly 7 million people. One pump will
Pumping Plant elevate sufficient water to irrigate 120,000 acres of land. Directly con-
nected to each pump will be a 66,000-horsepower synchronous motor,
two motors being supplied with power directly from one generator in the
power plant. Generator and motor speeds will be adjustable to the most
efficient pump speeds at various heads. Ordinarily, pumping will be
against a 280-foot head; that is, from a full storage reservoir behind the
dam to a full balancing reservoir in the Grand Coulee. Pumps will
discharge through conduits 13-feet in diameter and about 800-feet long
into a canal leading to the balancing reservoir in the Grand Coulee about
1.7 miles away..."
m U.S. Bureau of Reclamation (ca. 1937) 712

GRAND COULEL DAM
Balancing Ressrvos
in Grand Coulen

DIAGHAM  OF
GRAND COULEE POWER
AND PUMPING PLANT

Auxiliary Pumping Plants
“...Pumping will be done on the Columbia Basin Project as a
matter of efficiency and necessity, hence some power must
be developed. High-water periods fortunately occur at such
times that secondary or seasonal power will take care of
pumping needs, and all primary and much secondary power
will be available for use on and outside of the project lands
as demands for power develop...”

U.S. Bureau of Reclamation (ca. 1937) 713 714
Above: caption: “Diagram of Grand Coulee Power and Pumping Plant”
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“...0f the 1,200,000 acres of land in the project, 980,000 acres
will be watered by gravity from the system of canals ex-
tending southward from the balancing reservoir. A total of
about 220,000 acres of irrigable land is about 70-feet above . i
the gravity canal system. Auxiliary pumping plants will be Balancmg Reservoir
constructed to serve such plants as the project develops,
power for them being derived from auxiliary power plants at
canal ‘drops’ on the project lands...”

U.S. Bureau of Reclamation (ca. 1937)

715 716

“...By means of two earth dams about 100-feet high, one 2
miles from the Grand Coulee Dam and the other near Coulee
City, a balancing reservoir 27 miles long and covering an area
of about 27,000 acres, or 43 square miles, will be formed in
the upper Grand Coulee, its high-water level being 280-feet
above that of the storage reservoir behind the Grand Coulee i i .
Dam. The maximum capacity of the balancing reservoir will Canals and Distributing System
be approximately 1,150,000 acre-feet, of which about one-half
million acre-feet will be useful in regulating pumping and
water consumption. Only a part of the irregular coulee floor
will be flooded, but practically all of the railroad and much of
the highway in the coulee will be inundated...”

U.S. Bureau of Reclamation (ca. 1937)

77 718

“...Through a canal of 15,000 second-feet capacity, water will
be carried about 10 miles southwesterly from the balancing
reservoir to the heads of the 150-mile east-side canal and the
100-mile west-side canal, from which it will be distributed to .
farms through numerous laterals. Several large tunnels, sip- Cost of Water Rights
hons, wasteways, headgate structures, and bridges, and a|
drainage system for collecting and using seepage water will
be required...”

U.S. Bureau of Reclamation (ca. 1937)

719 720

© J.M. Syken 120



www.PDHcenter.com

www.PDHonline.org

“...The exact costs of water rights and of annual maintenance
and operating charges cannot be determined until the project
is much further advanced. They have been estimated as fol-
lows: The portion of the project costs chargeable to the rec-
lamation of land is estimated at this time to be from $85 to
$100 per acre, to be distributed over 40 years without in-
terest. For operation and maintenance, including the cost of
power for pumping, the annual charge is estimated at $2.60
per acre. On this basis the total indicated payments by the
settler would be $2.60 per acre per year for operation and
maintenance and nothing on account of construction for the
first 4 years, and would be thereafter about $4.60 per acre per
year for 4 years for operation and maintenance, and con-
struction, and about $5.10 per acre per year for the next 32
years for operation and maintenance, and construction...”

U.S. Bureau of Reclamation (ca. 1937) o1

Years Required for Completion

722

“...The irrigation of land in the Columbia Basin Project
cannot begin until the Grand Coulee Dam, together with
portions of the power plant and pumping station, is com-
pleted, and the Grand Coulee Reservoir and a system of
canals to the northern boundary of the project lands are
constructed. When that will be accomplished will depend
upon the rate at which funds may be made available by the
Congress. From 26 to 50 years may be required for the
completion and settlement of the whole project. The period
will be determined by the rate at which extensions of the
canal system will make water available. If the land should be
brought under cultivation at the rate of only 25,000 acres
each year, 48 years will be required to reclaim the entire area|

to beirrigated...”
U.S. Bureau of Reclamation (ca. 1937)
723

Effects of Irrigation

724

“...In the 11 arid and semiarid Western States are 39.5 percent of the area
of the United States, a little more than 9 percent of the population, and
less than 4.5 percent of the farmed and cropped area. So much of the land
is in mountains, forests, and desert that these States can never be
agriculturally self-sufficient. Great quantities of the staples of the Middle
West and Southern States are shipped in, and chiefly protective foods,
fruit, eggs, dairy products, and out-of-season vegetables are shipped out.
The irrigated lands at the West supplement the ranges in producing
feeder stock for Middle West farmers, and wool to compete with foreign
producers in the American market, and they supplement rather than
compete with Middle West and Eastern farms in producing a balanced
national diet. Statistics show greater stability and greater purchasing
power in irrigated districts than in farming and industrial districts throu-
ghout the country. There is an insistent demand for irrigated land to
replace the worn-out, eroded, and sub-marginal lands that are better
suited to forestry and grazing than to cultivation...”

U.S. Bureau of Reclamation (ca. 1937)

725

“...The Columbia Basin Project will bring about within a
period of 25 to 50 years the establishment of 25,000 to 40,000
new farm homes, with a farm population of 100,000 to 200,000
people. In the gradual building, equipping, and improving of
those homes there will be a steady demand for the products
of eastern industry. Along with the farms, towns and cities
will grow up on the project lands with a population as great
as that of the farms, and material growth may be expected in
the cities and towns in the surrounding area. It has been the
experience of the past that for every family an on irrigated
farm there is also one in the towns that are developed on the
project to serve the farming districts, and still another in the
more distant cities and towns engaged in the manufacturing
and transportation of the things that the project people must

buy...”

U.S. Bureau of Reclamation (ca. 1937)
726
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Expenditures
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“...Over 6,000 men have been employed on the project at one time, at an
average wage rate of 83 to 90 cents per hour. Employment is limited to a
maximum of 8 hours per day and 40 hours per week. In the first 37
months of construction operations, the contractor paid out $18,615,617.48
in wages. In the first 15 months after beginning operations, the firm spent
for equipment and supplies $11,413,628.63, of which 56% percent went
directly to points east of the Rocky Mountains. Of the remainder, large
parts passed through the hands of western jobbers to eastern manu-
facturers, and thence to their employees, and through western corp-
orations to eastern stockholders and manufacturers. Much of the wages
of all western workers goes east for the purchase of staple foods,
clothing, automobiles, household equipment, and miscellaneous require-
ments. The Government expenditures during 1935 and 1936, for materials,
equipment, and supplies for the project, went directly to 23 States east of
the Rocky Mountains and to 5 States west of the Continental Divide. In
1937 Government purchases for the dam were made in 34 States.
Indirectly, the funds expended probably reached every State in the
Union...”

U.S. Bureau of Reclamation (ca. 1937)
728

Generating Capacity
Turbines

“...When fully equipped the power
plant at Grand Coulee will be by far
the largest in existence. It will con-
sist of two separate but similar pow-
erhouses, one on each side of the
river, each to contain, when com-
pleted, nine generators of 105,000
kilowatts capacity. The total ultimate
installed generator capacity, includ-
ing three 10,000-kilowatt station-ser-
vice units, will be 1,920,000 kilowatts.
The capacity of the 18 large gen-
erators to be used for commercial
prime power and for seasonal power

. for pumping and other purposes will
be 1,890,000 kilowatts, equivalent to
2,520,000 horsepower. The largest

h generators so far built are those at
- Boulder Dam, each rated 82,500 kilo-
.t

1- U.S. Bureau of Reclamation (ca. 1937)
Left: caption: “Through each 18-foot pen-
stock water will pass at a rate of 141 tons
& per second to drive a loaded 730
generator”

© J.M. Syken

“...Each of the 18 large generators will
be driven by a 150,000-horse-power
vertical hydraulic turbine, to which
water will be delivered through 1 of 18
steel penstocks 18-feet in diameter,
each provided with shut-off gates and
trash racks. The heads under which
the turbines will operate will vary
between 275 and 366-feet. At full load,
water will pour through each turbine at
the rate of 141 tons per second,
enough passing in a day to provide 30
gallons each for nearly 100 million
people. Through seven of the turbines,
fully loaded, there will pass sufficient
water to take care of the requirements
of the entire population of the United
. States, at 150 gallons per person per
day..."

~ U.S. Bureau of Reclamation (ca. 1937)

- Left: caption: “Heavy steel trash racks,
supported on reinforced concrete frames on
the upstream face of the dam, will protect
outlet tunnels from debris. Similar and
3 larger racks will cover the entrances to

. penstocks” 732
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The Bureau of Reclamation

733

“...The Bureau of Reclamation of the Department of the
Interior is the Federal agency organized in 1902 to carry out
the provisions of the Reclamation 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.’ In the 35 years of its ex-
istence the Bureau has built 138 storage and diversion dams,
24 powerhouses, 2,344 buildings, 19,116 miles of canals,
ditches, and drains, 72-1/2 miles of tunnels, 4,367 miles of
telephone lines, 267 miles of dikes and levees, 6,041 flumes,
18,694 culverts, 13,166 bridges, and 182,964 other irrigation
structures...”

U.S. Bureau of Reclamation (ca. 1937)

734

“...Living on the land made productive by these structures
are 210,466 persons, and in the towns on the projects
653,441, served by 859 schools and 996 churches. The
estimated gross value of the crops produced on Federal
reclamation projects in the calendar year 1936 was
$136,502,480. The average crop value for each of the
2,901,919 acres of land for which the Bureau of Reclamation
furnished water in 1936 was $47.10. Since 1906, when the first
Federal project went into operation, the grand total value of
crops produced on these projects has been $2,311,983,242,
or approximately 10 times the cost of the Federal irrigation
works serving the lands. The return obtained by the farmer
on Federal reclamation projects for each acre worked during
1936 was two and a half times that received by the average
farmer the Nation over...”

U.S. Bureau of Reclamation (ca. 1937) 125

“...Although the 1936 production from Federal reclamation
projects was only 1.1 percent of the value of all the crops
harvested from farms in the United States, approximately
864,000 people, on 48,773 farms and in 257 towns and cities
which have sprung up in these areas, were supported by the
projects. With the exception of some fruits and vegetables,
the products at irrigated western farms do not reach eastern
markets. More than half of the area is used in the production
of hay and forage which is consumed on the farms, and is an
important factor in the support of the livestock industry of the
Western States...”

U.S. Bureau of Reclamation (ca. 1937)

736

Surveys

737

“...Among the activities of the Bureau has been a surveying
project of extraordinary magnitude. The reservoir flood-line
and the taking-line at elevation 1,310, each nearly 400 miles
long, were established, property lines were relocated, and
new locations for highways and railroads within the reservoir
were worked out. Surveys on project lands have included, so
far, section-line retracement and the setting of monuments on
more than a million acres of land, control-leveling on more
than three quarters of a million acres, and topographic sur-
veys of nearly as much...”

U.S. Bureau of Reclamation (ca. 1937)

738
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“...There had to be an exacting survey made of the river
valley above the dam. It was necessary to reckon to the exact
inch the height water would reach when the dam was fin-
ished. This survey was made by triangulation methods over a|
period of many nights in order that uneven daytime temp-
erature would not affect the delicate instruments. It was so
accurate that a slight discrepancy of the United States Geo-
logical Survey levels, made years before, was discovered.
Had this error not been rectified, and had the original elev-
- ] ations been used, a flood in the Columbia at some future time
Above: caption: *The topography might have backed up beyond the 151-mile limit and into
of more than a million acres of . . . . .
land must be taken as a guide in Canada, flooding Canadian towns and causing international
designing irrigation works” complications..."

Left: caption: “Marks, buried .
under years of growth of witness Popular Mechanics, February 1941

trees, guided surveyors re-estab-
lishing property lines in 739 740
& the reservoir area”

Beginning in 1933, U.S.B.R. engineers prepared to purchase land and
rights-of-way for a reservoir that would stretch some 151 miles from the
dam to close to the Canadian boundary. Surveyors worked for several
years setting permanent monuments along the approximate 1,310-foot
“taking line” to indicate the land the government needed to acquire. The
“Columbia River Reservoir” eventually flooded approximately 70,500
acres, and the U.S.B.R. took an additional 11,500 acres of “freeboard”
land (the strip of land between the 1,290 water line and the 1,310-foot
taking line) for the reservoir. Within this area lay two railroads, three
primary state highways, about one hundred and fifty miles of country
roads, fourteen bridges, eleven towns, four sawmills, four telegraph and
telephone systems, and many power lines and cemeteries. All of these
had to be purchased and/or relocated before the waters came. Some
towns were relocated to higher ground, but a number of small com-

munities were not. In total, some three thousand people had to leave their Above: caption: “Portion of a 1930s map showing the land ownership at
homes because of the creation of the reservoir. the confluence of the Columbia and Spokane rivers. The dashed line rep-
resents the water line at 1,300-feet, but the actual water line was at 1,290-

741 feet and the taking line for Bureau of Reclamation acquisition of 742

land was at a minimum of 1,310-feet.”

:&.._ e

Top Left: caption: “Aerial view of the confluence
of the Columbia and Spokane rivers, 1932. The
bridge across the Spokane River was one of
several that had to be relocated. The new bridge
is closer to the confluence and historic Fort
Spokane.”

Top Right: caption: “Nee Bridge, Spokane River,
ca. 1939”

Left: caption: “Pictures of Nee Bridge covered
by water. Mouth of Spokane River” 743 744
(ca. 1940)
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Above: caption: “Gro-
up of girls who were
students at the Indian
School at Fort Spok-
ane, ca. 1903”

Left: caption: “View of
Fort Spokane from the
south, ca. 1903”

745

)
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The decision to build Grand Coulee Dam higher than had originally been planned deter-
mined the size of the reservoir behind the dam. In 1933, the dam was designed to be a 200 to
300-foot low dam that would generate power and help in regulating navigation flows but
would not aid in the proposed irrigation project. The reservoir created by the low dam would
have reached 1,111-feet in elevation. In June 1935, the U.S.B.R. issued a change order for
construction of the 500-foot high dam, which allowed for a reservoir reaching 1,290-feet in
elevation and extending to the Canadian border. The Rivers and Harbors Act (August 1935)
authorized the dam for the purposes of flood control, navigation, stream flow regulation,
storage and delivery of stored waters, reclamation of public lands and Indian reservations,
and the generation of hydroelectric power. Grand Coulee Dam had evolved into a major
national project, not just a local New Deal relief measure.
Left: caption: “Site of Grand Coulee Dam looking north across the Columbia River, January 1934. Note the
ferry crossing.” . . . . . 747
Right: caption: “Showing the difference in reservoir size between the low and high dams pro-

posed for the Grand Coulee project (ca. 1933)"

June 29, 1940
ACQUISITION OF INDIAN LANDS FOR GRAND COULEE DAM
An act for the acquisition of Indian lands for the Grand Coulee Dam and Reservoir,
and for other purposes. (Act of June 29, 1940, ch. 460, 54 Stat. 703)
SEC. 1. [Indians’ rights to lands granted for Grand Coulee Dam—No lands taken
above elevation 1310 - Interests granted for pipe lines, highways, railroads,
telegraph and telephone, electric transmission lines.] - That, in aid of the
construction of the Grand Coulee Dam project, authorized by the Act of August
30, 1935 (49 Stat. 1028), there is hereby granted to the United States, subject to
the provisions of this Act, (a) all the right, title, and interest of the Indians in and to
the tribal and allotted lands within the Spokane and Colville Reservations,
including sites of agency and school buildings and related structures and unsold
lands in Klaxta town site, as may be designated therefore by the Secretary of the
Interior from time to time: Provided, That no lands shall be taken for reservoir
purposes above the elevation of one thousand three hundred and ten feet above
sea level as shown by General Land Office surveys, except in Klaxta town site;
and (b) such other interests in or to any of such lands and property within these
reservations as may be required and as may be designated by the Secretary of the
Interior from time to time for the construction of pipe lines, highways, railroads,
telegraph, telephone, and electric-transmission lines in connection with the
project, or for the relocation or reconstruction of such facilities made necessary
by the Construction of the project.
749

© J.M. Syken
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T
/ As early as 1933, an appraisal board
. began valuing the twelve hundred par-
cels of land to be purchased. The app-
raisers considered the physical value of
the land and also its productive and
residential values. When landowners did
not accept final government purchase
offers, the U.S.B.R. filed condemnation
suits (many property owners felt that
. they did not receive fair value for their
land). By the close of 1942, all of the
lands required for the reservoir had been
acquired by purchase or condemnation
.\ or were under contract to purchase. In
. the end, over $10.5 million was paid for
this land, including town lots and farms,
2 plus the relocation of railroads, high-
- ways, sawmills, and other improve-
| ments.
Left: caption: “1937 map of the Columbia
Basin Project showing lands to be irrigated
by water pumped from the Upper Columbia
River_a'g Grand Cou_lee Dam into the 748
equalizing reservoir (Banks Lake)”

The Act of June 29t 1940 (Acquisition of Indian Lands for Grand Coulee
Dam, 54 Stat. 703), gave the United States “all the right, title, and interest
of the Indians in and to the tribal and allotted lands within the Spokane
and Colville Reservations,” up to 1,310-foot elevation (except at the Klaxta
townsite where the federal government was allowed to take lands above
that line). In addition, the act gave the government the right to take add-
itional reservation lands “from time to time” as needed for utilities and
roads in connection with the Grand Coulee Dam project. The Secretary of
the Interior was allowed to determine “just and equitable compensation,”
with payments for tribal lands being transferred to the appropriate tribal
account. Compensation due to individual owners was transferred to the
superintendent of the Colville Agency to credit the individual’'s account.
The Secretary of the Interior was then permitted to use these funds to
purchase other lands and improvements or move existing improvements
to a new site to benefit the allottee.

748

Section 1 of the 1940 Act contained a key paragraph that has
generated more confusion, controversy and pages of legal
opinion than probably any other document pertaining to the
Grand Coulee Dam project. It states:

“...The Secretary of the Interior, in lieu of reserving rights of
hunting, fishing, and boating to the Indians in the areas
granted under this Act, shall set aside approximately one-
guarter of the entire reservoir area for the paramount use of
the Indians of the Spokane and Colville Reservations for
hunting, fishing, and boating purposes, which rights shall be
subject only to such reasonable regulations as the Secretary
may prescribe for the protection and conservation of fish and
wildlife: Provided, That the exercise of the Indians’ rights
shall not interfere with project operations. The Secretary shall
also, where necessary, grant to the Indians reasonable rights

of access to such area or areas across any project lands...”
750
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December 16, 1944
ACQUISITION OF INDIAN LANDS FOR GRAND COULEE DAM AND RESERVOIR
An act to amend section 1, Act of June 29, 1940 (54 Stat. 703), for the acquisition of Indian
lands for the Grand Coulee Dam and Reservoir, and for other purposes. (Act of December
16, 1944, ch. 601, 53 Stat. 813)

[In special circumstances lands may be taken above elevation 1310 - Lands taken for
operation and maintenance.] - That the first paragraph of section 1 of the Act approved June
29, 1940 (54 Stat. 703), be amended to read as follows: “That, in aid of the construction,
operation and maintenance of the Columbia Basin project (formerly the Grand Coulee Dam
project), authorized by the Act of August 30, 1935 (49 Stat. 1028), the Act of August 4, 1939
(53 Stat. 1187), and the Columbia Basin Project Act (Public, Numbered 8, Seventy-eighth
Congress, first session, 57 Stat. 14), there is hereby granted to the United States, subject to
the provisions of this Act, (a) all the right, title, and interest of the Indians in and to the tribal
and allotted lands within the Spokane and Colville Reservations, including sites of agency
and school buildings and related structures and unsold lands. in the Klaxta town site, as
may be designated therefore by the Secretary of the Interior from time to time: Pr-
ovided, That no lands shall be taken for reservoir purposes above the elevation of one
thousand three hundred and ten feet above sea level as shown by General Land Office
surveys except in Klaxta town site and except where in the judgment of the Secretary of the
Interior, special circumstances concerning the reservoir or its operation and maintenance
require the taking of land above that elevation; and (b) such other interests in or to any such
lands and property within these reservations as may be required and as may be designated
by the Secretary of the Interior from time to time for the construction of pipe lines,
highways, rail roads, telegraph, telephone, and electric-transmission lines in connection
with the project, or for the relocation or reconstruction of such facilities made necessary by
the construction of the project.” 751
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The Tri-Party Agreement was signed on
December 18" 1946. It divided the res-
ervoir area into three zones: Reclamation,
Recreation and Indian. The U.S.B.R. re-
tained jurisdiction over activities in the
Reclamation Zone, including recreation,
although the agency was to consult with
the National Park Service (NPS) on de-
velopment of any recreational facilities
there. The Office of Indian Affairs (OIA)
had responsibility for both the Colville
and Spokane Indian Zones, including
issuing agriculture, grazing and log dump
permits; fire prevention; and construction
and maintenance, in consultation with the
NPS, of any structures needed in conj-
unction with Indians’ paramount rights.
The OIA also agreed to provide the NPS
with any help needed in its relations with
individual Indians at the new recreation
area.

Left: caption: “Map showing Reclamation, Re-
creation, and Reservation zones at Lake Roo-
sevelt. Although the map is dated 1990, the
zones are essentially the same as the Re-
clamation, Recreation, and Indian zones

defined in the 1946 Tri-Party Agree- 752
ment.”

Current firm constraints on the level of Lake Roosevelt stipulate certain con-
ditions. First, the lake’s maximum level is always 1,290-feet, while the minimum
level is 1,208-feet (except under exceptional circumstances). Second, the max-
imum draft in twenty-four hours is 1.5-feet to reduce landslide potential. Third, the
minimum pool elevation by May 31st is 1,240-feet to provide safe and efficient
irrigation pumping to Banks Lake. The U.S. Army Corps of Engineers and the
U.S.B.R. signed formal flood-control rule curves in 1978 as part of the Columbia
River Treaty. These are used in determining the lake level to store water to meet
power generation demands; prevent downstream flooding; and protect ana-
dromous fish by limiting downstream spills that raise nitrogen levels in the water
and lead to gas-bubble disease. Increased flows are required April 15th to June
15th for smolt out-migration (known as the “water budget”), which can delay
filling the lake until late June or early July. During the 1940s, when preliminary
plans for recreation on the new reservoir were being put together, the various
agencies were confident that the reservoir would consistently be at full pool;
1,290-feet, from June to October of each year. All special use permits included a
clause stating that the water level of Lake Roosevelt could fluctuate a maximum of
eighty-feet. The winter drawdown was expected to be to 1,240-feet, perhaps
occasionally down as low as 1,210-feet. In fact, from 1941-1951 the drawdown did
not exceed thirty-feet, and from 1952-1965 it stayed close to forty-feet each winter.

753

Land Clearing

754

“Reports are circulating that large crews of workmen will be
employed next year clearing timber and brush from the area
to be covered by water when the lake is formed after the high
dam is completed...This work must be done before the high
dam is completed, but is not included in the 1938 program.
All timber and debris that might effect navigation on the lake
or might cause injury to the dam or its equipment must be
removed. There are about 150 miles of land to be cleared, and
the Great Northern railroad near Marcus must be moved. This
work will employ several thousand men. The plan originally
was to employ the CCC, but it is likely this might be changed
to give work to unemployed men under the same rules
prevailing during construction...”

Spokesman-Review, November 30t 1937

755
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Clearing the reservoir area was one of the largest Work
Projects Administration (WPA) projects ever undertaken. The
clearing project was completed in December 1941, taking just
over three years from start to finish. The WPA furnished all
the labor, built the camps, and operated the mess halls while
the U.S.B.R. supplied equipment and materials. Most of the
area cleared lay between the low-water elevation of the
Columbia River and its tributaries and elevation 1,290-feet,
but clearing was done higher in upper reaches of the res-
ervoir and in areas with landslide potential. Approximately
54K acres were cleared, over 11K acres grubbed (even the
roots were dug up) and thirty-three million board-feet of
merchantable timber harvested. When the work was com-
pleted, the government had spent $4.9 million on labor.
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Top Left: caption: “Camp Kettle, largest of the
eight camps built by the WPA to house the men
clearing the reservoir site. At the height of its use,
more than 1,300 men lived at this camp.”

Top Right: caption: “WPA workers boarding
Gerome Ferry to take them to Camp Gerome, on
the far side of the river. Note the tree stumps on
the land that will be inundated by the reservoir.”
Left: caption: “Camp Ferry workers disembarking
from barge after land clearing operat- 757
ions, Columbia River, Washington, 1940”

© J.M. Syken

Top Left: caption: “Unloading dynamite
across the river from Camp Gifford, 1940”

. Top Right: caption: “Blasting stumps across

the river from Camp Gifford, 1940”
Left: caption: “Last tree felled in Camp Gif-

Above: caption: “Caterpillar tractors
used by WPA in clearing the Grand

\ for service beside the old Highway-
1 22 on the flat midway between the
{towns of Daisy and Rice, during
. final clearing operations in the
Camp Gifford area. Lake water
formed by the Columbia river back-
ing up behind Grand Coulee dam
will soon cover this area.”

Left: caption: “Logging in Oropo-
them Creek with a cater- 761

illar, 1940"

www.PDHonline.org

The height of Grand Coulee Dam and the maximum level of the reservoir
were determined by the elevation of the Columbia River at the Canadian
border. The water level in the lake is not allowed to rise above 1,290-feet;
otherwise, it would back water into Canada. In the early 1930s, U.S.B.R.
surveyors marked the 1,290-foot high-water line to show the land to be
cleared of trees, brush, and other objects that could present hazards to
boaters or to the water intakes behind the dam. The clearing procedure
varied with elevation. Between 1,250 and 1,290-feet, most combustible or
buoyant material was uprooted, pulled, or grubbed for complete removal,
then piled and burned (small brush was cut off flush with the ground, and
non-combustible material was razed and placed in pits). Between 1,200
and 1,250-feet, stumps were cut no more than six-inches above the
ground. Between the Columbia River and 1,200-feet, stumps were cut no
more than two-feet above the ground. Building foundations, walls, and
chimneys were razed, and brush less than three-feet high was left as it
was.

758

Timber cruising to estimate the

amount of merchantable timber

was done in the late 1930s. The
== } timber within the reservoir area
i was logged by WPA crews, skid-
ded to the river, and floated
downstream where it was sold to
| the highest bidder. In 1939, the
Lincoln Lumber Company bid
$2.25 per thousand board-feet
for this timber. The company’s
mill was located at the mouth of
. the Spokane River, so timber cut
downstream ended up being bur-
$9 ned or otherwise disposed of.
This lumber company’'s plant
= close to the river had to be dis-
mantled when the backwaters
% advanced. The trees in the many
peach orchards along the river
were uprooted and burned.
Left: caption: “Logging in Oropo-
them Creek - Rigging, 1940" 760
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Above: caption: “Clear-
% ing activities in the res-
ervoir area above the
' dam, Washington, 1939”
Left: caption: “Burning
brush and tree limbs,
1939”

765

Top Left: caption: “Old bridge on the Columbia|
River near Kettle Falls, Washington, June
1940”

———————— Top Right: caption: “Ferry NES-PELEM,
probably on the Spokane River, ca. 1940”

Left: caption: “San Poil or Keller Ferry, Col-
| umbia River, Washington, ca. 1940” 767

© J.M. Syken

www.PDHonline.org

Top Left
1939”

; Top Right: caption: “Floating saleable tim-
ber downstream, ca. 1939”

Left: caption: “Clearing project logs at

the mill, ca. 1940” 764

realignments that spring. Great Northern Rail-
way branch lines to Nelson, British Columbia
and to Republic, Washington, had to be re-
aligned. Old roads within the reservoir area
were kept open as long as possible. Approx-
imately ninety-miles of state highways were
reconstructed under supervision of the Wash-
ington State (the U.S.B.R. supervised the con-
struction of relocated county roads and then
1 turned them over to the counties). New highway
bridges were built. Affected roads on the two
g Indian reservations totaled approximately thirty-
g8 three miles. Old railroad bridges were disman-
8 tled and new ones constructed. Public utilities
and industrial sites had to be relocated or pur-
chased. Washington State provided a ferry at
the mouth of the Sanpoil River (Keller Ferry),
and the private ferry at Gifford-Inchelium con-
tinued operation. The old cable ferries had to be
replaced by power ferries because of the lack of
L currentin the new reservoir.
™ Top: caption: “Indian town of Inchelium, ca. 1939"
il Bottom: caption: “Moving Inchelium High 766
School gymnasium, Washington, ca. 1941"

A

In April 1941, the federal government declared the reservoir
land clearing operations a National Defense Project, which
intensified the push to complete the work. Contractors built
the dam faster than anticipated and the WPA was hard-
pressed to complete the clearing on time. The last tree was
cut July 19, 1941, near Kettle Falls. The work at Kettle Falls
then consisted of grubbing and burning and dismantling
camp buildings, but the clearing had not been completed
when water began flowing over the site.

768
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Left: caption: “The last tree to be felled in the Camp Gifford clearing area|
was this yellow pine which was located in a densely forested area along
the old river highway between the towns of Rice and Daisy. WPA officials
and others came to witness the felling of the lone tree. Rising backwater
behind Grand Coulee dam of the Columbia river is expected to cover this
flat by the middle of July. The Columbia river is about % mile in the distant
background.”

Right: caption: “WPA workers returning to camp with a newsreel photo-
grapher recording the scene during the Grand Coulee Dam const- 769
ruction, ca. 1940”

The construction of Grand
Coulee Dam had far-reaching
effects in many realms be-
~ sides power generation and
irrigation. The creation in the
late 1930s of a reservoir
where there had once been a
river dramatically affected
the lives of many living in the
area. The lake also created
new recreational opportun-
ities, leading to the estab-
| lishment of a national rec-
| reation area to serve both
ocal residents and visitors.
Left: caption: “Map of Lake Roo-

sevelt National Recreation
Area” m

“Traveling through the Roosevelt Lake
country, in the northeast corner of Wash-
ington state, is enough to make a modern
motorist nervous. No view is blocked by a
billboard, a hot dog stand or a Kozy Kabin
Kamp. He may cross two Indian reser-
8 vations without a chance to buy native
beadwork from Japan. If he stops to eat
lunch or take a swim, nobody shows up to
tell him he's on private property or to
collect for parking. Most travelers just
aren’t used to such treatment...As tour-
.1 ists discover Roosevelt Lake - and as the
.. small towns discover the tourist - the
freshness of the country may disappear.
= Meanwhile the sightseer finds himself in
. an anachronistic setting, removed by
. many years from today's formal ‘rec-
reational area,” where he can enjoy an
uncluttered view and can stop to fish or
camp where he pleases.”

Byron Fish, Ford Times (1954)

Left T&B: scenic vistas and recrea-

tional activities in the Lake Roosevelt 773
country
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On June 15 1942, a crowd gathered to watch
the first trickle of water flow down the
spillway face of Grand Coulee Dam. The
reservoir was full at the downstream end, but
it took another six weeks to reach the 1,290-
foot level all the way up the reservoir. The
clearing project was done. The still waters of
the Columbia River Reservoir (soon to be
known by locals as “Lake Columbia”) now
= lay where the Columbia River had once
- flowed.

1 Left: caption: “WPA cleared lake bottom on
Spokane river, near Detillion, showing part of the
Grand Coulee reservoir which WPA crews have
cleared of all trash and debris. Water is already
slowly creeping up the banks of the river and will
soon cover the entire bottom to the tree line on
either bank.

770

“The general scenic effect of the
Reservoir Area is pastoral rather
than spectacular, and a variety of
conditions present ever-changing
« effects. Vistas tend toward broad
landscapes with long stretches of
the reservoir flanked by green roll-
ing hills receding toward distant
mountains.”

National Park Service, 1944

Left: caption: “Aerial view of Grand
= Coulee Dam, April 1940. The Grand
" Coulee extends to the right in the
=4 distance.”

772
COULEE DAM
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In the Hearts of the People

775
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“The designation of this monument to the President’s name
has been done with a feeling of pride and yet with a deep
sense of humility, recognizing that his greatest monument is
in the hearts of the people”

Harold L. Ickes, Secretary of the Interior

RE: early in 1939, a Spokane newspaper was flooded with suggestions for
naming the lake that was beginning to form behind Grand Coulee Dam.
Possibilities included “Lake Beautiful,” “Lake President” (in honor of the
nation’s highest office) and “Lake Reclamation.” One disgruntled citizen
had several suggestions including “Devil’'s Lake” and/or “Bankruptcy
Lake.” For the “weak-minded idol worshipers,” he proposed naming
features of the lake “Roosevelt Bay,” “Ickes Isle” and “Eleanor Point.” In
1940, the National Park Service followed the U.S.B.R.’s lead by referring to
the lake as the “Columbia River Reservoir.” The U.S.B.R. suggested the
change to “Franklin D. Roosevelt Lake” in April 1945, following the four-
term president’'s death, Secretary of the Interior Harold Ickes informed
Mrs. Roosevelt personally of the name change honoring her late husband.

776

During WWII, the Coast Guard established a patrol base on
Lake Roosevelt in order to enforce motorboat and navigation
regulations and to aid the federal guard in protecting the dam
and other government property. By the end of 1942, the Coast
Guard’s forty men and four motorboats were doing regular
patrols upriver to the mouth of the Spokane River, with
occasional trips to Marcus and Northport (National Guard
personnel did boat patrols for a few years after the war). The
Coast Guard also installed directional lights as navigation
aids. In 1949, the U.S. Coast and Geodetic Survey completed
a standard navigation chart of Lake Roosevelt. No markings,
however, were placed on the water to designate the Indian
Zones established by the 1945 solicitor’s opinion.

778

'Y - a
Above: caption: “Coast Guard patrol base about half a mile upstr

ation later leased this facility to the Grand Coulee Dam Yacht Club.”

eam from Grand C
Dam, December 1942. The former Camp Ferry barge served as quarters. Reclam-

oulee
779
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Building a Better America
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“...An army of men, reaching so far a maximum enrollment of
more than 7,000 in the front rank at the dam site, is building
Grand Coulee Dam. Behind those in the front rank are other
battalions which cannot be seen from the vista houses on the
rim of the Columbia River Canyon. They work in forests pro-
viding lumber; in mines and steel mills providing pipe, piling,
reinforcement bars, etc.; in foundries and factories making
machinery and equipment; on farms producing the food for
these workmen; and for railroads which pour the products of
all their labors through the funnel and into Grand Coulee
Dam...”

U.S. Bureau of Reclamation (ca. 1937)

781

“...80, while Grand Coulee
Dam is the principal structure
of a great, long-term under-
taking of tremendous social
significance, its construction
has an immediate social val-
ue in that it gives millions of
man-hours of work at pre-

vailing wages throughout the
© country. It has sent an army
. of men marching back to
* work each day since the dam
4 was started, back to work at
the job of building a better

¥ America...”

U.S. Bureau of Reclamation (ca.
9 1937)

Left T&B: caption: “In spite of the
unprecedented use of machinery
and power, men of a great variety
of crafts were employed, and
much manual labor was required
in building the base of the dam.
Final clearing of bedrock 7g3
was done by hand.”

housing the workers, and ‘engineers’ town,’
with its spacious administrative buildings,
near the foot of the Government railroad
grade...”

Popular Science, February 1936

Above L&R: U.S.B.R. Administration Building,
Engineers’ Town 785

- Left: caption: “Tennis anyone?”

© J.M. Syken
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“...An amazing number
of things go into the
construction of such a|
dam. They range from
tacks to dynamite caps,
from divers’ helmets to
turbines, and they are
gathered from almost
every locality within, the
United States...”

U.S. Bureau of Reclamation (ca.
1937)

Left T&B: caption: “The contours
of the river bed were determined
o accurately by soundings and
cribs for the cross-river coffer-
dams were built to fit them.
Riggers, with their ropes and
cables, were indispensable fig-
ures in the construction ;g
crews.”

The Model Towns

784

786
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All-Electric

787
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“...Mason City, intended to be a temporary town, is built of
assembled houses, every one of which is heated and ser-
viced completely by electric current supplied by the con-
tractors for three tenths of a cent a kilowatt hour. Bills for
complete heating, cooking, and other uses ran about eight
dollars a month last winter. The town is being used as a huge
experimental field laboratory for testing out electrical service
for domestic use. Under supervision of scientists from the
State College of Washington it is now, for the second winter,
being made the scene of experiments in off-peak storage of
electrically generated heat for use during the twenty four
hours of the day...”

Popular Science, February 1936

788

“...Except in the very largest
buildings, such as the hospital,
department store, and recreation
hall, there is no provision for any
but electrical heating in Mason
City. Long before the dam is
completed, the Columbia Basin
Commission expects to prove
that the ultimate settlers in this
great, reclaimed region cannot do
otherwise than use electricity for
every task to which it can be
applied. Feed grinders, machine
shops, and every domestic app-
liance will be serviced, and it is
planned to price this power at
less than a cent a kilowatt
hour...”

Popular Science, February 1936

Left: ad appearing in the M\W.AK.
Columbian for a film showing

at the Mason City Theatre 789

“A marked contrast to the picture presented two years ago, when the
MWAK was preparing to start construction operations, is seen in the
panorama of the dam site today...Mason City was only a vision in the
offices of the MWAK architects, and bridges across the river were un-
known. Cars were transported across the river by ferry. Government town
was a barren triangle on the west shore...Outside of core drilling and
some of the preliminary excavation, little had been completed...In the two
years past, enormous steps have been taken by the contractors and the
government. Two towns have been completed. A huge coffer dam has
been completed, all of the overburden has been removed, a mammoth
gravel plant installed, two concrete mixing plants set up, nearly 1,000,000
yards of concrete poured and thousands of other, lesser tasks fin-
ished...the era of tremendous expansion of the town sites is past and
efforts and efforts will be confined to their improvement in future...”
Spokesman Review, August 6" 1936

790
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Leashed Lightning

792
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“Washington State College will conduct what is said to be the
greatest electrical house heating experiment in history at
mason City on the Grand Coulee dam site, according to plans
worked out by the college in cooperation with the MWAK
Company, dam builders. More than 300 buildings in the city
by the dam will be heated electrically, the entire year through,
on a scale greater than that ever attempted before. Air con-
ditioning for providing cool home interiors will be studied on
asmaller scale...”

Spokane Chronicle, October 11t 1934

793

“...Under the plans, the MWAK company, in building its
houses, will insulate two with one-inch Thermax, two with
plaster, two with aluminum foil, two with xonolite, two under
standard MWAK specifications and two entirely uninsu-
lated...”

Spokane Chronicle, October 11t 1934

794

“...Admittedly, experiments in adapting off-peak loads for
heat storage are in their infancy. The State College of Wash-
ington experts last winter devised a storage oven, filled with
bowlders and insulated with mineral wool, with suitable dead-
air spaces. Into these they ‘shot the juice’ until a working
temperature from 500 to 600 degrees was found to be about
right for providing a steady, comfortable temperature in
winter...”

Popular Science, February 1936

795

“...The oven consists of a four-inch interior wall of brick laid
up with mortar, outside of which, at a distance of three
inches, is a four-inch wall of hollow tile. The space between is
filled with insulating material. Diatomaceous earth mixed with
Portland cement and water to give a solid heat insulation, is
employed to reduce heat loss through he floor. Bowlders
used in filling the oven, range in weight fro three to sixty

pounds...”
Popular Science, February 1936

796

iLLn: caption: “Elect-
' { ricity Transforms The
Home. A kitchen at
Mason City, equipped
with all electrical con-
veniences. The draw-
ing shows construc-
tion of experimental
heat-storage oven to
use off-peak current
loads for heating in
' winter. At right, an
oven installed for trial
in a house at the dam-
site village.”

797

“...All of this apparatus, including the heat-storage oven in
the basement of a selected home, a complete conduit system,
and thermostatic controls, is being refined and partly re-
designed this winter, as complicated instruments register the
relations between current input, cost, thermal output, air con-
ditioning, and the score of other factors that must be con-
sidered in making leashed ‘lightning’ serve faithfully the
home of tomorrow...”

Popular Science, February 1936

798
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“...In these homes...special recording equipment will be
placed and the house heating units in the test homes will be
metered separately from the lighting and other electrical
elements. Compartments will be built on rear porches of the
homes to house part of the recording equipment and reg-
istering devices will be placed at different places in the
homes to determine evenness of heat and other details. From
tests, which will cover three years estimated for completion
of the low dam, Washington State College expects to prove
with definite data the practicability or impracticability of
house heating by electricity.”

Spokane Chronicle, October 11t 1934

799

“...For the first time since mason City became the world’s
first all-electric city — the utopia for electric companies and
electrical appliance manufacturers — the actual cost per
house for heating by electricity was made public. It was
revealed yesterday that the average cost per house, this
including both three and four-room houses, was $8 per
month. This sum is taken as an average for the past two
months, the 30-day period just concluded being abnormal in
the extent of low temperature. It was estimated that the cost
for a year, with light months during the summer, will be from
$54 to $55 per year...has proved conclusively that all-electric
cities are a thing of the future, the immediate future...”

The Wenatchee Daily World, January 28 1935

Change of Plans

803

© J.M. Syken
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A Thing of the Future

800

Above & Left: caption: “The picture in the upper left
" corner shows where the family in this model all-
electric home at Mason City, MWAK town at the
oulee dam, will spend some of the most enjoyable
| w4 hours. But the electric furnace and equipment at the
upper right are most important in helping to make
the living room cozy and comfortable. At left is a
view in the all-electric kitchen. The model was
recently completed and furnished as an experiment
in cooperation with Washington State

College (Spokane Chronicle, June 3¢ 802
1935)

“Chimneys may be erected in Mason City houses this
summer as a result of an increase in electrical power rates in
the contract the Washington Water Power Company has
offered the Consolidated Builders, contractor for the com-
pletion of grand Coulee dam. Electric heat was used ex-
clusively in Mason City by the MWAK Company, which is
completing the dam foundation. The only chimneys in the
town were those for a range in the mess hall and in homes of
a few company officials...”

Spokane Chronicle, March 5th 1938

804
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“...'We can no longer supply electricity at the price the MWAK
Company was paying,” J.E.E. Royer, general manager of the
Washington Water Power Company, told the Chronicle today.
‘The MWAK contract was made during the worst part of the
depression. The contractors were in need of a large quantity
of electricity and our company needed the money.’...MWAK
paid a flat $10,000 a month guarantee, plus an energy charge
of 2% mills...”

Spokane Chronicle, March 5t 1938

www.PDHonline.org

“...An increase of 25 percent in the ‘demand’ charge for
electricity used for power and 40 percent in the ‘energy’
charge for kilowatt hours used for other purposes is provided
in the contract offered...Officials of the new contracting firm
have not decided whether they will use electric heat if the
new power contract is signed. Stoves may be installed or a
central heating plant may be used...”

Spokane Chronicle, March 5th 1938

806

For the Ages to Come

“...There are parts of our culture that stink with phoniness.
But we can do some wonderful things too. That dam is one of
them. If our generation has anything good to offer history, it's
that dam. Why, the thing is going to be completely useful. It's
going to be a working pyramid. | just want to help build it...”
RE: excerpt from The Dam

808

“...Man is turning back the Columbia 300,000 years, into the
ancient bed where it fretted for an age or two while a glacial
dam held it away from the old ‘Big Bend.” From the Big Bend
to which the river returned, he is patiently swerving its
course once more, to serve him and his children for ages to
come...”

Popular Science, February 1936

809
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The Wonder That Will Be
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“...For I dipped into the future,

far as human eye could see.

Saw the vision of the world

and all the wonder that would be...”
Alfred Lord Tennyson, Poet

811

Design & Supervision

“...Drilling of holes three feet in diameter into the bedrock of
the foundation area is at an end. Eight of the holes were
bored. The granite cores are stored for later investigation, if
necessary. The deepest hole is down 68-feet. The general run
of them were 30-feet. All holes are being filled with con-
crete...”

Spokesman-Review, June 20t 1937

Above Left: caption: “Sample core showing seam, January 1945"
Above Right: caption: “Dam testing, February 1938"

Left: caption: “Drill core sample against white background, g;5
January 1945"

© J.M. Syken
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Part 14

The Straight-Gravity Type

812

“..The Grand Coulee Dam was
| designed, and the Columbia Basin
| irrigation works are being des-
igned, by the Bureau of Reclam-
ation, United States Department of
the Interior. Supervision and insp-
ection of the work are under the
direction of Secretary Harold L.
Ickes of the Department of the
Interior and Commissioner John C.
Page of the Bureau of Reclamation,
and are carried out by Chief En-
gineer Raymond F. Walter of the
Bureau of Reclamation, with head-
quarters at Denver, represented by
Construction Engineer Frank A.
Banks in charge of the field office

at Coulee Dam, Washington...”

U.S. Bureau of Reclamation (ca. 1937)
Left: caption: “Frank Arthur Banks,
Chief Government Engineer of the Con-
struction of Grand Coulee Dam”g, 4

Construction Contracts

816
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“...The contractor on the construction of the base of the dam
was the Mason-Walsh-Atkinson-Kier Co., made up of the
Silas Mason Co. with headquarters in New York, the Walsh
Construction Co. of Davenport. lowa, and the Atkinson-Kier
Co. of California, and commonly known as the MWAK Co. The
contract for the completion of the dam was let by Secretary
Ickes on January 28, 1938, to the Consolidated Builders, Inc. . .
It is composed of the members of the MWAK Co.; the DeS|gn Overview
Morrison-Knudsen Co., Boise, Idaho; J.F. Shea Co., San
Francisco; McDonald & Kahn, San Francisco; Pacific Bridge
Co., San Francisco; Henry I. Kaiser, Oakland, Calif.; and Utah
Construction Co., Ogden (the firms included in the Six
Companies, which built the Boulder Dam); and the General
Construction Co., Seattle, which built the Owyhee Dam...”
U.S. Bureau of Reclamation (ca. 1937)

817 818

“...The Grand Coulee Dam is of the straight-gravity type, depending
entirely upon the weight of the structure to resist the pressure of water
behind it, tending to overturn it or to cause it to slide on its base. The river
canyon is too wide for a dam of the arch type. At each side of the 1,650-
foot centrally located spillway section, which is surmounted by control
gates spanned by concrete arch bridges, will be a powerhouse and abut-
ment section, each more than a thousand feet long. The finished dam will
be 4,300-feet long at the crest and about 3,000-feet long at the base. The
base is 500-feet wide, and covers about 30 acres. The dam will be 30-feet
thick at the crust, and will be surmounted by a 30-foot highway. From
lowest bedrock, the height will be 550-feet to the crown of the roadway;

Left T&B: caption: “Top, left:
Activity at the Grand Coulee
Dam was at its peak in the
summer of 1937 with more
than 7,000 men at work. The
base of the dam was
nearing completion when
the above view, look-ing
= west into the Grand Cou-lee,

and the water surface above the dam will be raised about 355-feet above . % _ = was taken. Bottom, right:
low water-level. Galleries in the dam for inspection, gate control, cooling, P l ‘ The finished dam as it will
grouting, drainage, and other purposes will have a combined length of s - i ='\appear from the same view-

about 8 miles...”

U.S. Bureau of Reclamation (ca. 1937) point.”

820

“...The river bed at the side of the Grand Coulee Dam is
approximately 910-feet above sea level. The low-water elev-
ation in the river is about 933-feet, and the average high-
water level about 978. Bedrock, under a deposit of clay and
boulders forming the river bed, was found generally at about
elevation 875, but three deep gorges, one extending to
. elevation 761.5, were found. The general elevation of the floor
Elevations of the Grand Coulee is about 1,500, and the walls of the
coulee about 2,300-feet above sea level. The lands to be
irrigated vary in elevation from about 1,300 near Ephrata to
400-feet near Pasco. The top of the dam will be at elevation
1,311.08, and the parapet at elevation 1,315. The crest of the
concrete in the spillway will be at elevation 1,260, and the
tops of the control gates at 1,288...”

U.S. Bureau of Reclamation (ca. 1937)
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It is Spectacular

“The trail of the dark-gray, lava-thick concrete, from where its
various parts are first gathered to where it finds its final
resting place in a dam is always a colorful one, but at Grand
Coulee, where the MWAK Company plans to install equip-
ment second to none, it is spectacular...”

The Wenatchee Daily World, June 25th 1935

824

“...Plans for the construction of the two mixing plants,
methods of transportation and other items were revealed for
the first time today...Included in the set-up are such big items
as these: a 3,500-foot long suspension bridge with two tow-
ers looming about 300-feet into the air weighing 66 tons; 10
cement silos of 5,000 barrels each, ten 10-ton diesel-electric
locomotives, two big five-story mixing plants with four-yard
mixers each, two steel trestles on each side of the river 1,500-
feet long, weighing in steel 9,100 tons, and eight giant whir-
leys and hammerhead cranes. A 36-inch conveyor will carry
the various grades of sand and gravel from the storage bins
(near the ball park) to the east mixing plant and via a huge
suspension bridge to the west side plant, to be located a few
feet downstream from the axis of the dam...”

The Wenatchee Daily World, June 25t 1935

“...The east and west side mixing plants will be similar in
size, octagonal in shape, 100-feet high and 44-feet wide ac-
ross the octagon. The structures will be of steel — 200 tons of
it in each. The conveyor will dump its aggregate load into a|
rotating spout located in the top of the plant and deposit each
of the several grades of material into the proper storage bins.
The material is then drawn from the bottom of the bins into
seven automatic weight-batchers for four grades of gravel,
one of sand and two of cement. A separate batcher is pro-
vided for water...”

The Wenatchee Daily World, June 25" 1935

826

“...The operator starts the weighing cycle by the shifting of a
master lever, opening the filling gates. When a predeter-
mined weight is reached each gate closes automatically.
From there it is dropped by a revolving spout into any one of
the four 4-yard mixers...The mixers dump the concrete into a
hopper and the hopper into 4-yard containers located on a
flat-car, pulled by a diesel-electric locomotive. It is taken on
trestles to the area where the concrete is to be placed and
lowered in four-yard buckets by whirleys (the same as used
in the cofferdam building) and hammerhead cranes...”

The Wenatchee Daily World, June 25t 1935

827

“...The plant has a working capacity of 640 yards per hour.
Figuring a 500 hour month it will be able to manufacture
320,000 cubic yards per month —a huge total...”

The Wenatchee Daily World, June 25t 1935

828
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“...0n the top of the hill, near Grand Coulee, will be built ten
5,000 barrel silos, eight of them for the various blends manu-
factured by different companies and two for blending the
products from the eight other silos. A screw conveyor, with
cross connections to the eight silos will mix the different
company grades and take it to the two storage silos. From
there it will be pumped by air into an 11-inch pipeline, with a
pressure of 100 pounds, to both the west side plant and over
the suspension bridge to the east plant. The cement set-up is
capable of handling 600 barrels per hour...”

The Wenatchee Daily World, June 25t 1935

“...Portable pumps will be
used to unload the railroad
cars, in which the cement is
shipped in bulk. The whole
arrangement is said to be the
most advanced yet perfected
by the construction world.”
The Wenatchee Daily World, June
25t 1935

Left: caption: “Portable pump used
for unloading cement shipments
directly from railcars”

830

Machine Made

“You press a button and build a dam! That was the im-
pression of a layman after spending a day in the labyrinth of
construction operations at Grand Coulee dam site where the
world’s largest water control structure is under way...”
Spokane Chronicle, May 25" 1936

832

“...Grand Coulee dam will machine-made. Man is an im-
portant factor in the vast operations in the wide canyon of the
Columbia, but construction engineers are agreed that man
alone could never build the dam. Without modern machinery,
they say, man would be helpless in the face of tremendous
natural obstacles which must be overcome...”

Spokane Chronicle, May 25" 1936

“...In other days and on other dams, cement delivers in bags
was mixed by hand with aggregate hauled by teams, and the
resulting concrete was placed in a foundation area dug out
with pick and shovel. At Grand Coulee, the cement arrives in
boxcars; is mixed by the most modern of machinery with
aggregate delivered by great shovels and conveyor belts, and
the resulting concrete is placed in a foundation area carved
out by Titanic engines whose source of power is a waterfall a|
hundred miles away...”

Spokane Chronicle, May 25" 1936

834
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Concrete Aggregate
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“...Sand and gravel are obtained from a pit furnished by the Government
and operated by the contractor, a mile and a half below the dam site on
the east side of the river and 800 to 1,000-feet above it. Pit-run material is
delivered by electric shovels, through grizzlies which reject boulders too
large to be handled on a belt, to an extensible system of belt conveyors
by which material can be transported from any part of the pit to a raw
stock pile above the processing plant. The washed gravel, separated into
four size ranges, 6 to 3-inches, 3 to 1-1/2-inches, 1-1/2 to ¥-inches, and
3/4 to 3/16 inches, and the sand, ranging in particle size from 100-mesh to
3/16-inch, are stored in separate piles below the plant, and moved as
required over a 48-inch belt conveyor to stock piles near the east end of
the dam 5,965-feet away. The aggregate required at the west side mixing
plant was transported across the river on a 36-inch convey or carried,
during the constructing of the base of the dam, by a suspension bridge
about 4,000-feet long. The pit contains a large excess of sand, and about
50 percent of the material excavated is rejected. In furnishing aggregate
for the contract for the base of the dam, about 3 million yards of sand
went to waste. On the completed dam, the excess sand to be handled will
exceed 10 million yards....”

Popular Mechanics, April 1940 836

Nature Was Kind

838

“...As cement is needed in the giant concrete mixing plants,
the ‘houses of magic,” an operator in either of the towers
manipulates a gadget and immediately a blast of air starts the
desired cement through large tubes leading from the silos to
the mixing plant. Nature was kind to the Grand Coulee in that
it placed a mound of sand and gravel within a mile of the dam
site. The usual thing is for sand and gravel to be dug from a
pit. At Grand Coulee the top of a hill is shoved aside, to be
carried by gravity to the very door of a gravel washing plant.
One power shovel and a short length of conveyor belt serve
to start the gravel down the hill...”

Spokane Chronicle, May 25" 1936

© J.M. Syken

“...Sand and gravel are secured from a deposit more than a|
mile away and 20,000 gallons of water per minute are used to
wash the materials clean. Two thousand to twenty-seven hun-
dred tons of these aggregates are transported to the dam
every waking hour over a system of conveyor belts. The lar-
gest of these, an endless band of cotton and rubber two
miles long, weighs eighty tons...”

Popular Mechanics, April 1940
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“...Automatic machinery in the washer plant gives the sand
and gravel a bath, separates out three grades of gravel and
three grades of sand, blends the latter into a single mixture
and piles the various items in stock piles. An excess of sand
is shoved out on a growing tailings pile. The washing is done
by jets of water under high pressure which remove clay and
dust...”

Spokane Chronicle, May 25t 1936

Million-Dollar Investment

842

“Water, water everywhere — that's the sight that meets the eye
of visitors in one of the world’'s largest screening and
washing plants — the million-dollar MWAK investment...”

The Wenatchee Daily World, October 12t 1935

“...Nozzles spout here and nozzles spout there, water is
churned by one awe-inspiring machine, then by another, top
floor, bottom floor, inside, outside, water, water everywhere,
20,000 gallons of it a minute. Cut down into seconds, the
maximum flow through the plant will be about 333 gallons or
about 700 ordinary house-buckets full every time the watch
ticks. Or, raised into hours, one million two hundred thou-
sand gallons, equaling 28,000,000 gallons per 24-hour day...”
The Wenatchee Daily World, October 12th 1935

Washing the Water

845

“...The heavy flow is required to pass the sand through the
screens and also to wash the gravel and sand from its rough
form as found in the high Brett pit into three grades of sand
and four of gravel. Two big pumps, built on a wooden pile
trestle extending several hundred feet into the Columbia
river, along the road to Nespelem, each are capable of
discharging 2,500 gallons per minute, boosting the water 670-
feet to the storage tank near the screening plant. However,
through a system of clarifiers, about 80 percent of the water
pumped can be used over again, saving considerable ex-
pense in pumping. After the water leaves the screening plant
it travels to two big clarifying tanks where two churn-like
mechanisms scrape the sludge toward the middle, where
three pumps take it out. The water is then used over and over
again for screening. The water carried out by moist sand and

gravel is replaced by the river pumping plant...”
The Wenatchee Daily World, October 12th 1935 846
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“...The gravels are separated by a series of gigantic shakers.
The sand is put through the equivalent of a cream separator.
The sand is rotated in a bath of water, the coarse grade
gravitating to one outlet, the medium to another and the fine
to a third. Pumping of millions of gallons of water 690-feet
upward from the river to the washer plant is an expensive
item. The cost is reduced in part by ‘washing the water’ in
two large settling tanks. The partially clarified water is used
over and over...”

Spokane Chronicle, May 25t 1936

“...The gravel and sand stock piles are above a tunnel in
which a conveyor belt operates. Four thousand feet away —
back of the ball park in Mason City — stands an operator who,
by pressing a button, causes sand or gravel to fall away from
a given stock pile onto the conveyor belt to be whisked to a
second stock pile...”

Spokane Chronicle, May 25t 1936

849

Almost Automatic

851

© J.M. Syken
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“...Ironically, the old Columbia itself furnishes the water
needed for the concrete block which some day will disturb its
natural course from mountain to sea.”
The Wenatchee Daily World, October 12th 1935

848

Top Left: caption: “Electric shovels and
belt conveyors move 25,000 yards of
pit-run sand and gravel in a day”

|l Top Right: caption: “A conveyor 5,965-
— feet long carries washed sand and
gravel from screening plant to stock
piles at the dam”

.= Left: caption: “East side aggregate
2. conveyor (June 1935)” 850

“...It's all very vast; too vast for the layman to grasp in all its
many details, and, yet, the methods of control are relatively
simple. A few men at key points supervise the operations of
thousands of men and hundreds of mechanical giants. These
key men seem to be human beings without nerves, whose
powers of concentration are developed to a surprising degree

and whose reactions in emergencies are almost automatic...”
Spokane Chronicle, May 25t 1936

852
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“...To the layman, among the most phenomenal humans at
the dam site are the operators of the huge power shovels and
cranes. These men use both hands an both feet to operate a
multiplicity of levers —the brain centers of their giant steeds.
Errors of a fraction of a second in human reactions might
result in the wrecking of machinery and the taking of lives.
Throughout the vast workings, there are other equally vers-
atile humans who do things and equally spectacular, but they
are far from the public’s gaze...”

Spokane Chronicle, May 25" 1936

853
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Push Button Specialists

854

“...Construction operations in connection with the building of
the dam are scattered widely over the continent. Steel and
other metals come from the eastern states, belting from the
middle west, cement and lumber from Washington mills and
lesser items from almost every state. To assemble all this
material as it is needed is a matter of ‘pushing button;
specialists. The telephone and telegraph lines are busy every
day in the week directing the movement of supplies to the
dam site...”

Spokane Chronicle, May 25" 1936

=L g m ‘}.:-’: - Sl
“...These goods arrive at the dam site by truck and railway car, over a
special highway and a special railroad each 30 miles long. No hand
touches the vast quantities of cement which arrive daily in railway box-
cars. A giant vacuum cleaner sucks the cement from the cars, sending it
through pneumatic tubes to great steel storage tanks which greet the
visitor from the left-hand side of the highway a short distance toward the
dam site from the town of Grand Coulee...”
Spokane Chronicle, May 25t 1936 856
Above: caption: “First train on Grand Coulee R.R. , 1-29-35"

“...To the layman, cement is a heavy, gray rock flour which
gets hard when mixed with water. To the dam builder, cement
is as varied as are the different types of flour used by the
housewife in her kitchen. Some types of cement are designed
for one purpose, and some for another. The different types
received at Grand Coulee are stored in separate silos. Just as
the housewife blends various types of flour, so, too, the dam
builders blend the various cements. This is done in special
silos...”

Spokane Chronicle, May 25t 1936

© J.M. Syken

Cement

858
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“...About 12 million barrels of cement will be used at the dam,
a total of nearly 4 billion pounds or about 48,000 carloads.
The daily use has exceeded 60 carloads, and a total of about
960 trainloads will be required. The making of the cement will
require the quarrying, crushing, and grinding to a fineness
exceeding that of flour, of about 3 million tons of limestone,
and the consumption of enormous quantities of power, sup-
plies, refractories, and fuel. The cement, ground into particles
less than one four-hundredth of an inch in size, will expose a|
surface of over 150,000 square miles, an area more than three
times that of the State of Pennsylvania...”

U.S. Bureau of Reclamation (ca. 1937)

859

“...Cement, purchased by the Government, is shipped in bulk in boxcars from five cement
plants in Washington, unloaded through hose and pipe lines by means of cement pumps,
stored in 11 steel silos with a total capacity of 55,000 barrels, and blended for uniformity in
color and other characteristics before being used. Mixed with air under pressure, it is
transported from the blending silos through an 11-inch pipe to the concrete mixing plant
6,200-feet from the blending silos. During the construction of the base of the dam, the cem-
ent pipe line crossed the river an a suspension bridge which also carried the belt conveyor
supplying sand and gravel to the west mixing plant. ..."

U.S. Bureau of Reclamation (ca. 1937)

Left: caption: “*Modified’ cement of five brands, blended here, is pumped by compressed air through a
6,200-foot pipe line to the concrete mixing plant”

Right: caption: “Bulk cement unloaded from boxcars by a machine that blows it through hose

and pipe - as much as 60 cars a day” 860

“...Sixty to one-hundred box-
{ cars of bulk cement arrive at
the dam every day. From the
storage silos this cement is
blown at a speed of 100 miles
per hour through a fourteen-
inch pipe to the mixing plants a
mile and a quarter away. The
two mixing plants each contain
four four-yard mixers. These
are controlled by push buttons
at a central office...”

Popular Mechanics, April 1940
Left: caption: “Operating bench
(left), lamp signal table (right), and
graphic recorder for the one-man
control of the concrete mixing
plant”

Concrete Mixes

862

® “...The job of greatest magnitude an the
Grand Coulee Dam is that of making and
placing concrete - 20 million tons of it. To
serve various purposes and to suit a va-
| riety of conditions, mixes of two classes
are used: Class A, maximum size agg-
regate 3/4, 1-1/2, or 3-inch depending up-
on position; water-cement ratio 0.90 by
volume; strength 3,000 pounds per square
inch at 28 days. Class B, mass concrete
for interior of dam and toe; maximum size
of aggregate 6-inch; minimum cement
content 1 barrel per cubic yard; maximum
water-cement ratio 1.00 by volume; str-
ength 2,800 pounds per square inch at 28
days...."

U.S. Bureau of Reclamation (ca. 1937)

Top: caption: “Cement, water, and aggregate
for different concrete mixes are weighed out
automatically by multi-beam scales”

Bottom: caption: “Four massive mixers receive
their 4-yard charges, mix them, and dump them
by remote control” 863

Concrete Mixing Plants

864
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“...Concrete is mixed in two plants,
octagonal tower-like structures 44-
feet wide and more than 100-feet
high, one originally located an each
side of the river. At the top of each
plant are two bins for cement, one
for sand, and one for each of the
four sizes of gravel used. By means
of electrically operated devices, un-
der push-button control by one op-
erator, water, cement, sand, and
gravel of each size, in quantities
“.. appropriate to the mix required, are
" automatically weighed out for each
batch and delivered to one of four 4-
yard mixers in each plant, graphic
records of all components and the
consistency of each batch being
automatically recorded....”

=4 U.S. Bureau of Reclamation (ca. 1937)
Left: caption: “Giant concrete factory,
= capable of turning out enough concrete in
one month to build a two-lane highway
more than 250 miles long”

865

“...Today the nerve centers of the dam are in the two roaring, vibrating ‘houses of
magic’ where the concrete that goes into the dam is mixed. Into these houses
pour endless streams of aggregates every hour of the night and day. Between
them, ‘Eastmix’ and ‘Westmix’ digest 15,000 barrels of cement, 21,750 tons of
sand and gravel, and 360,000 gallons of water every day. On an average, 15,000
cubic yards of concrete are mixed and placed in a twenty-four-hour period...With
both mixing plants in operation, a cubic yard of concrete is added to the dam
every five and one-half seconds...”

Popular Mechanics, April 1938

Above: caption: “East side mixing plant. At top are sand and gravel bins, below the 867
hoppers are four concrete mixers, all controlled from one central point”

“Gradually the giant mass of concrete is mounting skyward
as the foundation of the Grand Coulee high dam works its
way toward the ‘House of Magic,” where electrical operations
are responsible for the proper mixture of the concrete. The
‘House of Magic’ is the barrel-shaped building at the top of
the picture.” 869
Spokane Chronicle, July 6" 1936

© J.M. Syken

www.PDHonline.org

Houses of Magic

866

“...In the house of magic,
the concrete mixing plants
at either end of the dam
site, are other operators
gwho in turn cause sand
and gravel to flow to their
"institutions over special
conveyor belts. Manipulate
a little gadget, and the
sand and gravel falls from
Ml the bottom of the pile onto
a moving belt to be rushed
off to the waiting bin in the
mixer plant...”

LSpokane Chronicle, May 25"
1936

Left: caption: “Concrete Mixing
Plant” 868

“...The favored few who are permitted to venture into either
of the houses of magic are the ones who get some realization
of the ‘push the button and build the dam’ idea, and of the
speed with which operations are being carried forward. The
man with the shovel and mixing board, who used to work
laboriously at the task of mixing concrete by hand has been
superceded by a master craftsman who uses his brain to
guide the controlled movements of gargantuan concrete mix-
ers of the barrel type...”

Spokane Chronicle, May 25" 1936

870
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Like Birds in a Nest
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“..If a government inspector
should accompany you to the
eight-sided, eight-story ‘Eastmix’
plant you would climb into the
® ear-splitting din of a gloomy
room where four four-yard re-
volving mixers alternately gulp
meals of cement, rock, and water
from a central feeding chute and
then, two minutes later, tilt over
and discharge their loads of
finished concrete into another
chute that carries the material to
buckets resting on flatcars be-
low...”

Popular Mechanics, April 1938

Left: caption: “Base of east side pow-
erhouse and, above it, the east 4,

" side mixing plant”

“...Above the mixing chamber, in
the comparative quiet of a glas-
sed-in office, the chief mixer con-
trols and regulates each batch of
concrete. His office is almost as
complicated as the cockpit of a
transcontinental passenger plane.
Flickering red and green lights on
a dispatch board tell him which
crews far out on the dam want
“ concrete, and the amount and
4 type of material they need. In front
of him and above his head are
push-button controls and valves
* by which the automatically mea-
sured doses of water and mat-
erials that go into the mixing
machines are released, as well as
time controls that automatically
stop and dump each batch at the
right time...” 873

3| Popular Mechanics, April 1938

“...Each of the mixing plants has four huge mixers. Each of
which handles a four-yard mix at a time. They stand facing
each other on a floor high up in the tower. Above them is a|
wide-mouthed nozzle which makes contact first with one of
the huge mixed drums and then with another. Through this
nozzle there flows just the right amount of cement, sand and
gravel and water to make a four-yard batch of concrete.
Watching the operation reminds one of a nest in which four
young birds are being fed by the mother bird, who pokes her
head down from the top, her beak depositing worms within
the beaks of the waiting birds...”

Spokane Chronicle, May 25t 1936

874

= i L. “...A keen-eyed youth, standing be-
| .? fore a table on which are enormous
flashing lights, open valves, pulls
loops of wire and pushes buttons.
He is the brains behind the oper-
ations of the concrete mixers. He
knows to a pound the consistency
of each batch. His work is done with
¥ unbelievable speed...”
# | Spokane Chronicle, May 25t 1936
. Left: caption: “Control board which
- makes mixing of concrete almost auto-
s Matic”

875

“...Every action is timed to
the split second. Sixteen
seconds are allowed for
loading a mixture, two min-
,\*; utes for mixing, and six
‘“":i" seconds for the mixer to
AT discharge its load. Thirty-
. two yards of concrete are
mixed by the two plants
every two and one-half min-
utes...”

Popular Mechanics, April 1938

876
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“Concrete will be poured ‘around the clock’ in Grand Coulee
dam forms, without a halt except for mechanical breakdowns.
The MWAK Company, builders, ordered a three-shift, 24-hour
work day effective when equipment is ready for full-swing
concrete pouring. Three seven-hour shifts now are working.
Mixing plants will be able to produce 12,000 cubic yards a
day...”

Spokesman-Review, December 10t 1935

A Century From Now

878

“...Against one wall of the chief mixer’'s office a dozen
electrically operated steel pens ink jagged lines on the
moving paper of a huge graph, telling the mixer as a visual
check the exact amount of materials that go into each batch
and the viscosity of the finished concrete...”

Popular Mechanics, April 1938

“...At his right is a fascinating, recording robot, which makes
arecord of every gallon of water, every pound of cement and
guantity of aggregate which enters into each batch of con-
crete, and records the precise minute at which each batch
was sent on its way to its place in the dam. This complicated
series of records is kept by a time-clock marker and a series
of wavy lines on a wide sheet of paper, which moves slowly
upward from one roll to another. By turning on a light in a
transparency under the moving paper, a complete tabular key
is brought into view permitting quick and accurate reading of
the record. By referring to this roll of paper a century from
now, it will be possible for engineers to know the exact con-
sistency of any batch of concrete at any given point within
the vast, complicated structure of the dam...”

Spokane Chronicle, May 25" 1936

880

Never Been Done Before

881

“Fabricated lumber totaling 1,540,000 board-feet for the forms
in which concrete for the dam will be poured, has been
ordered from Weyerhauser timber interests by the MWAK
Company, it was announced today. As far as MWAK officials
know, fabricating of concrete forms is a new departure in
dam construction. It has never been done before...”

The Wenatchee Daily World, November 25t 1935

882
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“...The boards, whaling and timber will be cut into exact sizes
at the Weyerhauser plant in Cle Elum and shipped to the dam
site, numbered, so that all carpenters have to do is fit the
pieces into the final shape of the forms. The company said
that the procedure of having the lumber cut in an equipped
plant rather than rough lumber brought to the dam site and
fitted here, would prevent warping of lumber by summer sun
and other weather elements. It is planned to keep all fab-
ricated lumber in use, holding concrete, which will keep the
necessary moisture in the lumber to prevent warping...”

The Wenatchee Daily World, November 25th 1935

883
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“...There will be ten distinct types of forms in the million and
a half feet. The first of the shipments are due to start arriving
in a week and a half to two weeks, officials declared. Only
enough will be brought to concrete the west portion of the
dam and other shipments for the east side and river section
will be brought in later, spreading the shipments over about a

year’s time...”
The Wenatchee Daily World, November 25t 1935

884

“...about 200 variations
types of concrete forms will be
needed to cover the whole job of
2 the foundation...”

" Spokesman-Review, Dec. 17th 1935
Above: caption: “The construction of a
group of concrete blocks near the east
end of the Grand Coulee Dam (April
1937)"

Left: caption: “In columns 50-feet
, square, the concrete is built up in
' 8l terraces of 5-foot lifts in mov- 885

g able Forms”

“...The fabricated forms will not be used on the forms to be
placed on the uneven bedrock. Only when the concrete-
placing has reached the point where a uniform block can be
poured, not altered by granite outcroppings, will MWAK use
the Weyerhauser lumber. The fabricated forms will be moved
upward as the dam construction progresses. A form will hold
the concrete until the 72 hours of setting are up and then re-
constructed on top of this concrete for another pour or raise

of five feet...”
The Wenatchee Daily World, November 25t 1935

886

Concrete Placing

© J.M. Syken

“...Mixers deliver their charges into 4-yard, bottom-dumping
buckets, which are hauled away by 10-ton Diesel-electric
locomotives, four to a car on standard-gauge railway tracks

on steel trestles...”
U.S. Bureau of Reclamation (ca. 1937)

888

148



www.PDHcenter.com

“...There will be two steel trestles, one 93-feet downstream
from the face of the dam and one 235-feet below that. The
first trestle will be about 160-feet high from bedrock and the
second 85-feet. The floors will be about 30-feet wide, or wide
enough to carry three standard gauge railroad tracks and one
whirley track. The first section of the trestles on the west
shore will be 1,300-feet long but ultimately they will reach
clear across the river, a length of 3,000-feet. There will be 100
tons of steel in the construction. The towers of the trestles
will remain in the dam even after it is finished, concrete being
poured all around them...”

The Wenatchee Daily World, June 25t 1935

889

...Huge cranes, with a reach of
15-feet or more traveling on the
same trestles, remove the buc-
. kets from the cars, swing them
out over the rising structure, and
lower them into the forms, where
{ workmen dump them through
specially shaped hopper bot-
toms and ingenious valves, des-
¥ igned to prevent the segregation
- of coarse and fine aggregates,
¥ and to control the rate of dep-
osition....”
«*% U.S. Bureau of Reclamation (ca.
1937)
Left: caption: “Two 3,000-foot steel
trestles averaging 95 and 175-feet in
height were used in placing con-
crete in the foundation”

891
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Left: caption: “This is the dam as it looked in late 1936 from
the river’s east bank. Trestles in the left foreground mark the
present line of the dam. The area is enclosed by a cofferdam
and the river is flowing through the partially completed
section of the dam in the upper right of the picture.”

Right: caption: “Construction of Grand Coulee Dam, ca.
1936”

890

Above: caption: “Gear system
used in moving large crane on top
of dam. These gears are con-
nected to wheels resting on track
that extends entirely across dam.”
Left: caption: “One hundred and
fifty ton gantry crane being tested.
Crane is lifting a thirty-seven and
one half ton concrete block. This
machine was built by Star Man-
ufacturing Company of Tacoma,
Washington and is installed on
tracks reaching across 892

the top of the dam.”

894
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Left T&B: caption:
“Four-yard batches of
concrete, in huge steel
buckets, were lowered
into the forms by long-
arm cranes. After at
least three days, each lift
was scrupulously clea-
ned with sandblast, air,
and water before an-
other was laid on it.
Scouring surface with
sand-water-compressed-
air blast before pouring
concrete results in str-

,-.‘onger, watertight union.”
897
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Top Left: caption: “Looking northeast
over west side high and low crane
trestles, note the cantilever cranes, at
Grand Coulee Dam (November 1936)"
Top Right: caption: “East mix plant with
high and low crane trestles on either
side at Grand Coulee Dam (December
1936)"

Left: caption: “Steel trestle and movable
cranes atop for placing concrete

(ca. 1936)" 89
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“...Although the dam will be a
& . monolithic structure, it is con-
. - structed in blocks 5-feet thick
. and varying in area from 50-feet
square in the spillway section to
25 by 34-feet at same points in
the powerhouse sections, suc-
cessive lifts in any column being
. placed at intervals of not less
~ than 72 hours. Adjacent columns
are locked together by a system
5iiawi \j of vertical keys on the transverse
"L"iii&iﬁ joints and horizontal keys on the
| W longitudinal joints...”
4 BPET™ us. Bureau of Reclamation (ca.
! i 1937)
Left: caption: “As firm, clean bedrock
was exposed, high steel trestles were
built out from abutments, and from
them long-arm cranes placed con-
. cretein 'lifts’ 5-feet thick
and 50-feet square”

896

898

“...The placing of concrete in
“the Grand Coulee Dam was star-
ted in December 1935. Seven
hundred thousand cubic yards
i were placed by June 30, 1936, 2
P million yards by April 15, 1937,
and more than 4 million yards in
‘less than 2 years. As much as
419,290 cubic yards were placed

The maximum record for a day
was 15,844, and for a month,
377,135 yards. With two mixing
plants running at full capacity,
concrete could be placed at the
rate of 1 cubic yard every 5-1/2
seconds....”

U.S. Bureau of Reclamation 900
(ca. 1937)
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left of photo)”

swallowed by rising con-

Above: caption: “High and low
trestles under construction (at

Left: caption: “Support of trestle
for dam work which will be

- merhead crane or a

waiting crew...”

Top: caption: “Upstream

supporting them, into the
forms”

crete” 901
Where it’s Needed
903
“...Down below, the loaded

- flat-cars are taken in tow by a|
locomotive and are switched
to the track that leads to that
part of the dam where con-
crete is needed. At the end of
the trip the tackle from a ham-

~ crane noses down, picks up a
four yard bucket of concrete
as lightly as a feather, and
swings it out and down to a

Popular Mechanics, April 1938

Grand Coulee Dam Foundation”

Bottom: caption: “Traveling cra-
nes by which concrete is deliv-
ered, from tracks on steel trestle

gantry

face of

905
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Left T&B: caption: “Twin
 steel trestles, 3,000-feet
long and averaging 95
and 175-feet in height,
were built across the
i canyon - and buried in
the concrete they car-
i '['-‘ ried. Over 75 million
.,\-‘:‘.u pounds of reinforcing
UM steel will be required.”

902

“Infant brothers of the big Diesel-elec-
tric streamline locomotives are playing
an important part in the building of
Grand Coulee Dam. On a four-track ‘rail-
road’ that is perhaps the world’s short-
est, running 1,000 to 1,600-feet from the
mixer to the pouring crane, a fleet of
little four-cylinder locomotives of stan-
dard gauge, powered by Caterpillar Die-
sels with electric drive, haul the con-
'8 crete trains over the dam. The ‘train’
consists of four concrete buckets on a
single flatcar. The engines are equip-
| ped with multiple controls so that the
operator can drive his load from six
different points on the cement car or
% from the engine cab.”

Popular Mechanics, May 1941

Above & Left: caption: “Concrete 904
buckets on railway flatcar”

_“...The foreman of the crew
| wears a telephone set in-
side his ‘iron hat’ so that
he can tell the crane op-
erator, who may be pos-
sibly out of sight far above
him, just where to place the
big bucket...”

- Popular Mechanics, April 1938
Left: caption: “Giant concrete
.+ bucket dumped by opening gate
i in the bottom”

906
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“...By ‘pushing a button,’ the mo-
d torman on a small diesel-electric
| locomotive spots the bucket-laden
flat car to a designated spot in the
vicinity of concrete-placing oper-
ations. Another operator, high in the
# heart of a giant crane, ‘pushes other
buttons’ and the buckets of con-
crete are whisked up like feathers to
ol be deposited in the deep workings.
9| A workman pulls a giant lever, and
the bucket drops its contents. The
first actual contact of man with con-
crete or its components takes place
‘_ after the concrete has been dep-
osited in the dam. Workmen swarm
® over the slithering mass with mech-
anical tampers. Actually, these men
are button pushers who operate el-
ectrical devices...”

== Spokane Chronicle, May 25t 1936 907

o

On the Square

909

“...As the dam grows, in 5-
s foot ‘lifts,” placed in any
column at intervals of not
less than 72 hours, the
steel trestles are buried,
and forever lost...”

U.S. Bureau of Reclamation (ca.
1937)

Left: caption: “Eight-ton batches
of concrete are handled by huge
overhead cranes, directed by

911
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Above: caption: Man works
* with concrete during con-
*® struction of Grand Coulee,
. July 1940

“..The dam grows in five-foot ‘lifts’ of wet concrete, placed in alternate
blocks measuring up to fifty feet square. The forms that hold each block
are shaped to provide vertical keys so that when concrete is poured in the
intervening blocks the adjoining masses become locked and tied into
each other. With both mixing plants in operation a cubic yard of concrete
is added to the dam every five and one-half seconds...”

Popular Mechanics, April 1938

Left: caption: “Alternating blocks measuring up to fifty-feet square form the con-
crete core of the dam” 910
Right: caption: “How the dam is built in ‘Lifts"™

“...The concrete is poured in huge
interlocking blocks, one block be-
ing allowed to cool for a time
before neighboring blocks are
poured...”

Popular Mechanics, August 1942
Above & Left: caption: “Placing con-
crete in hopper with tubular spout for
pouring concrete into wall 912
forms”
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“Some of the romance of the old days has
come back to glorify the cause of common
labor. It has come to attention at Coulee

cubic yards of concrete in one day, before
work was shut down, to set a national
record. This kind of work, reminiscent of
the spirit of competition which made a
picturesque page of construction history
in the early part of the century, is a gratify-
ing indication that men again are taking
pride in achievement. These men might
have ‘strung out their jobs’ by slow work
which would have extended the time of
construction. But they are made of the
stuff Americans like to have in their being.
This comes at a time when too many men,
. their spirit broken by being dependent,
+ feel that the world now owes them a living.
During the last week 1,000 men have
added to the MWAK payroll. Work soon
will be humming again at high pitch. Other
records will be assailed. Americans, living
in a land of opportunity for the individual,
will do work which is a credit to the name
‘American.”
Spokane Chronicle, March 12t 1937

Concrete Cooling

915

“...In order to prevent damage from expansion and sub-
sequent shrinkage, and in order to permit the final sealing of
all contraction joints by grouting before the dam is com-
pleted, more than 2,000 miles of 1-inch, thin-wall steel tubing
is being set in the concrete, and cooling water is circulated
through it. The pipes are set 5-feet apart vertically and 5-feet
9-inches horizontally, and are parallel to the faces of the dam.
The cooling water circulated through the dam will carry away
heat in excess of that liberated in burning 30,000 tons of coal.
The maximum temperature reached within the dam is 55 to 65
degrees above that of the concrete when placed. The final
temperature of the dam will be about 50° F...”

U.S. Bureau of Reclamation (ca. 1937)

917
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Above: caption: “A crew of ‘pud-
dlers’ goes to work on a newly
poured bucketful of concrete with
pneumatic vibrators. The purpose of
the vibrators is to keep the concrete
flowing to avoid the formation of
voids (pockets) in the concrete.”

Left: caption: ““Vibrators,’ thrust into
the stiff concrete, cause it to spread
without segregation of comp- 014
onents”

“...The reaction which takes place between water and cement
in concrete always results in the evolution of heat. During a|
large part of the year relatively warm materials are used in
making concrete. The dam must ultimately reach a temp-
erature close to that of the river bed, practically constant
throughout the year, and considerably below that of the con-
crete when placed. Unless the heat of cement hydration is
dissipated as it is liberated, a massive concrete structure will
rise in temperature and expand in size over a period of
months. As the temperature afterwards falls toward its ult-
imate value, contraction occurs and shrinkage cracks appear.
Structural weakness may be caused, and leakage will result if
shrinkage cracks remain unsealed....”

U.S. Bureau of Reclamation (ca. 1937)

916

“...Two thousand miles of steel
tubing are being set in the con-
crete so cooling water can be
circulated through it to carry off
the heat created by the chemical
action of cement hydration...”
Popular Mechanics, April 1938

Left: caption: “This photo shows
one of the large cement buckets
transporting a load of concrete to
the spillway area of the dam. Notice
that the dam was constructed as a
series of blocks each of which was
about fifty-feet square and five-feet
tall (the block numbers are still
used for reference). Pipes em-
bedded in the fresh concrete car-
ried cooling water from the river to
remove heat generated by the
cement as it cured (a/k/a “Heat of
Hydration”). The pipes were later
filled with grout. The photo

was taken on November 918

14th 1939.”
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“...Cold river water is circulated through pipes that are buried
in the mass. This helps shrink the block down closer to its
final dimensions. Later these pipes are pumped full of cement
and rich cement is also forced down into the expansion joints
between the blocks, welding the dam into one immense mon-
olithic structure...”

Popular Mechanics, August 1942

919
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Concrete Cleaning

920

“...The most consistent unanticipated expense was that of
‘cleaning up’ after each pour of concrete in the dam foun-
dation. On this work the government specifications are most
rigid, and are enforced 100 percent as a matter of assuring a
perfect dam. What is known as ‘laitance’ forms on the surface
of each new concrete pour. This must be disposed of before
additional concrete is poured on the surface. To accomplish a
‘clean job’ means an air and water process involving 125
pounds pressure, sand-blasting, steel brushing, washing and
then removal of all water by the use of sponges, thus pro-
ducing a perfectly dry surface...”

Spokane Chronicle, December 7th 1937

921

Concrete Curing

922

“...Electric heaters will keep the newly poured concrete
warm. If the concrete freezes before the ‘set’ or about 72
hours after it is poured, inferior blocks will result. First plans
for preventing such freezing involved the use of hot water for
mixing. The new plan calls for steel-frame ‘canopies’ over
each of the 50x50-foot forms. They will be roofed with ply-
board and canvas will form the walls. Electric heaters will be
set up inside...”

Spokesman-Review, December 10t 1935

923
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Left: caption: “...Sand pumps have been
installed in the past 10 days for the pur-
pose of removing sand that has been
washed down through drains in concrete
blocks. An increasing amount of sand has
been placed on the top surface of placed
concrete during warmer weather to help
with curing; this tends to help prevent too
rapid drying of surface concrete. Further
than this, the wider area of blocks receiving
concrete means more sand. But all the
sand must be removed before additional
concrete is placed, and ordinary pumps
would be short-lived if they continued with
the job of ridding the concrete area of all its
waste sand. When a block is washed imm-
ediately before placement of another lift of
concrete, sand is forced down the drain in
the middle of the block. Drain pipes con-
verge toward several outlets and each out-
let leads to a special-built sump box in two
compartments. From one, ordinary pumps
re-circulate the water back over the blocks
and from the other sand pumps take the
sand and send it and some water

back over the cofferdam.” 924

154



www.PDHcenter.com

“Fresh concrete on the Grand
Coulee dam is put ‘under
wraps' and steam heated when
severe weather threatens to
freeze the new-poured con-
crete before it sets properly. In
the lower right corner of the
photograph can be seen a
[l huge canvas canopy covering
a pour in Block 26 of the Col-
" umbia river dam during a cold
spell. Steam is injected under
{ the canvas to keep the section
i warm until set.”
Popular Mechanics, June 1936
Left: caption: “Shooting live
steam under the canvas ‘blanket’
keeps new-poured concrete of the
Grand Coulee dam from freezing

before it has set properly” 925

www.PDHonline.org

“Several blocks of concrete near the west abutment which
froze last week before the initial set had taken place will be
dynamited out as soon as mild weather sets in. The MWAK
Company was unable to keep the temperature of the several
raises of the material above 40 degrees Fahrenheit, the min-
imum permitted under the stringent rules of the Bureau of
Reclamation. The canvas-covered canopies and heaters were
insufficient to protect the concrete against the sudden ex-
treme cold...”

Spokesman-Review, February 11" 1936

926

Pressure Grouting

927

“...Thousands of sacks of cement will be forced into the rock
in addition to thousands of sacks to be pressed into the
concrete of the dam itself, mostly between the various forms
used to build up the dam.”

The Wenatchee Daily World, November 16t 1936

928

“Grouting, the process of sealing tiny cracks and crevices in the bedrock
under the dam, will not be confined in sealing the rock alone, it was said
here today by engineering officials. The process will be continued even
after the concrete has been poured up to the higher levels, the engineers
said. The concrete when poured into the forms is warm, and there is a
certain amount of contraction when the mass cools, leaving small joints
between the sections of the dam. These joints will be filled with a fine
mixture of cement and water, in a manner similar to that used in sealing
the rock below the dam. The structure of the dam will be filled with tiny
tubes for carrying the cement to the proper places. Pressure will then
force it into the joints to seal them. There will be no expansion joints in
the completed structure. The heat of the sun, even in 100-plus summer
temperatures, will have little effect on the dam, penetrating only a short
distance, and the cold in winter will likewise have little effect, engineers
said.”

Spokesman-Review, November 215t 1935

929
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“Construction of a new cement screening plant, with es-
pecially fine screens to be used for grout material for con-
traction joints, was started by the MWAK Company this week
near the cement storage plant at the top of the hill. The
structure will be 24 by 96-feet, and will contain apparatus
down to a 200-mesh screen. The material will be used in a
fine mixture for sealing the joints between blocks of the dam.
This process of grouting will be started as soon as the
screening plant is completed. MWAK is doing the work under
USBR supervision...”

Spokesman-Review, May 5t 1937

930
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“...After the concrete is cooled
and shrunk grout of cement and
water is forced into the con-
traction joints, opened between
the columns by the contraction of
| the concrete, through a pipe dis-
tribution system embedded in the
concrete as it is being poured,
thus forming a solid, monolithic
structure. The shrinkage of the
concrete, though it opens a crack
only three thirty-seconds of an
inch wide between adjacent blo-
cks, aggregates about 8-inches in
the length of the dam...”

U.S. Bureau of Reclamation (ca. 1937)
Left: caption: “Blocks are interlocked
with vertical keys along transverse
joints and with horizontal keys at
longitudinal joints. Grout later fills
and seals openings formed at such
joints when blocks are cooled and

shrunk” 931

Above: caption: “Main
unit stop-log guide sho-
wing offsets between
parts 1 and 2 of drawing
222-D-2204 at elevation
1025.8"

Left: caption: “Close up
view of a man gauging
offsets between .,
concrete units”

Above & Left: caption:
“Gov't. inspector filling cyl-
inder with concrete sample
at plant for slump test, June
1940”

935
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“...Crews employed by the Bureau of Reclamation have used
22,000 sacks —about 1,100 tons — of cement to fill contraction
points in the west end of the dam. More than 250,000 square
feet of adjoining areas were solidified. A sack of cement
served to unite about 115 square feet. The dam was cast in
units to facilitate contraction while the concrete cooled. The
temperature of the mass was brought to normal by forcing
river water through hundreds of miles of pipes buried in the
dam.”

Spokane Chronicle, July 1st 1937

932

Getting it Right

934

“...From time to time cored
samples from inside the
mass will be subjected to
break-down tests, just to
keep track of the dam’s str-
ength as it ages...”

Popular Mechanics, August
1942

Above: caption: “Concrete spe-
cimens for testing”

Left: caption: “Testing a con-
crete specimen - it app- 936
ears to have failed”
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“...Between the powerhouse sections at the ends of the dam
is a spillway section 1,650 feet long over which water not
required for storage or for power generation or irrigation will
be allowed to flow, forming a spectacular waterfall twice as
high as Niagara. The rate of flow, and to a certain extent the
quantity of water held in storage, will be controlled by 11
drum gates at the crest of the spillway each gate 28-feet high
and 135-feet long. The spillway will have a capacity of a
million cubic feet a second; and, if that capacity should ever
be realized, it will be necessary to dissipate at the foot of the
dam the energy of the falling water equivalent to 32 million
horsepower. This will be accomplished, and erosion of the
river below the dam will be prevented, by an upwardly curved
bucket at the toe of the dam, where a trough 100-feet wide
and 30-feet deep is formed behind a concrete wall across the
river bed at elevation 900, 33-feet below low tail-water

surface...”

U.S. Bureau of Reclamation (ca. 1937) 939

“...Through the dam there will be
sixty 8-1/2-foot gate-controlled out-
let tunnels, twenty at elevation 934,
the approximate level of low water,
twenty at elevation 1,034, and twe-
nty at elevation 1,134. The tunnels
are arranged in pairs, and their
| entrances are protected by trash
racks. The upstream ends of the
1 outlet tunnels are lined with hea-
vily ribbed semi-steel conduits, set
in the concrete as protection ag-
ainst erosion and the effects of
M cavitation, which will be reduced or
i eliminated by the scientific sha-
M ping of the entrances to the tun-
nels...”

U.S. Bureau of Reclamation (ca. 1937)
Left: caption: “Heavily ribbed semi-
steel conduits line the entrances to
outlet tunnels, the first flared out in a
mathematical curve to prevent erosion.
Two mammoth valves will control

the flow of water in each 941
tunnel”

© J.M. Syken
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Spillway & Outlets

938

| Top: caption: “One of eleven
500-ton drum gates on top of
dam, which will divert flood
waters over the spillways”

Bottom: caption: “Photograph
“ shows two workmen standing
&1 inside one of the dam's large
‘\ spillway drum gates. As can
be seen, the drum gates are
hollow inside. The 135-foot
i long, 28-foot tall gates are
buoyant (float) and they are
raised and lowered by con-
trolling the level of water in
# chambers beneath them.”

940

- Left: caption: “More than a
@ mile, 6,000-feet, of outlet
tubing (which are the cylind-
rical objects seen in this
recent photograph taken at
the Grand Coulee dam site)
i are to be built in giant Grand
Coulee dam by the MWAK
Company. The forms shown
here are used to create the
tubes in the spillway section
of the dam. Their purpose is
to control the level of the lake
behind the dam. Three sets of
*| ten pairs each are to ne built
in the completed spillway.
Each tube will be eight and
one-half feet in diameter with
the 60-feet on the upstream
end to be lined with steel.”
(Spokane Chronicle, 942
~ July 26t 1937)
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Above: caption: “Two and
£ a half miles of cylindrical
forms will be required for
the 8-1/2-foot outlet tun-
nels”

Left: caption: “Looking
out across spillway sect-
ion from a 12-foot cantrol

943

cable gallery”

“...A ring-follower sliding-leaf
valve, hydraulically operated,
and an electrically operated
‘paradox’ valve, with leaf and
wedge on rollers, will control
%the flow of water so each tun-
nel for the purpose of reg-
Wt ulating the flow of the river in
seasons of low water, or em-
ptying the storage reservoir.
The 60 tunnels have a com-
bined length of about 2-1/2
] miles. The outlet tunnels will
Ki= {=s. have a capacity of 253,000
S cubic feet per second and the
turbines fully loaded will pass
81,000 second-feet. These, with
the spillway will have a total
capacity nearly three times the
¥ maximum recorded flow of the
river, and nearly double the
estimated flood of 1894..."
U.S. Bureau of Reclamation 9
(ca. 1937)

45 946

“...And so it goes through all the workings of the great dam.
. Men serve as the brains to operate machines which do most
And So it Goes of the actual physical work. Without these machines it would
not be possible to build the Grand Coulee dam.”

Spokane Chronicle, May 25" 1936

© J.M. Syken 158
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Part 15
Cracking Up

Death Be Not Proud

949 950

“Two hundred and fifty-one employees of the MWAK com-
pany were injured during September, a report of the company
revealed today. Of this number none was fatal and only
twenty-two were serious enough to call for compensation for
the victim, the report said. Only twenty-two of the accidents
caused workmen to be laid-off more than three days. The
injuries were classified as follows: Burns, fifteen; eyes, thirty-
eight; falling objects, twenty-six; falling workmen, twelve;
strains and sprains, forty-one; lacerations, contusions and
abrasions, 101; flying objects, eleven; pinched between ob-
jects, seven.”

Seattle Post-Intelligencer, October 16t 1935

Above: caption: “It is a pleasure to ‘crack up’ at Mason City;
the MWAK Company has just completed one of the most
modern hospitals in the northwest. All equipment represents
the latest scientific development in medical science. The
hospital covers 14,000 square feet of floor space, has two
surgeries, an X-ray room, dentist office, seven wards, five
private wards, doctors’ offices, nurses’ rooms, a diet kitchen
and a solarium. The picture shows the hospital and its staff of
‘men in white,” as well as ‘women in white,” who handle all the
951 men, caught in too hazardous contact with

952
danger.” (Spokesman-Review, March 10t 1936)

DISASTER ENDS -~
GALLERY “TOUR"

Workar Falle 50 Feet Inside
Block 40—Car Licenas
Arrests Dacrenss,

TRAN JEARGLES
COULEE ORKIA

_MASON CITY, Wash, April 28—
(Special)—James C. Slete, 31, Is near
denth In ihe hospilal here as a result

0B, ICICLE

Jackhammer Man Hurt.

of an acoldent this morning which
ot him bl vight ooty left Jeg and
left arm sf the elbow.

Blete, brakeman on a dissel-electrie
concrete train used by the MWAK for
hauling ‘concrete to the dam founda-
tion, was thrown under the wheels of
the traln when he sttempled to swing
gato the Iast car after throwing a

Harold T. Davis, jackhammer man
for MWAK, suffered a severe cut on
his face and a possibly fractured faw-
bone, when he was struck by frag-
ments of & rock this morning.

A granite boulder rolled down a
mczdm :sgmlmﬂmm the steep slope- and broke Into several
‘The foree of his fall threw his body pleces when it struck the battom.
sl i e e pie ot Davis was it by one of the flying|
ez med puslag nie e fragments,

n was conscious until he
Ithe hospital. Little hope 15 held for ( Revi D
hls vecovery. b !

i Slete, whose home is at Everett, has

(been working st the dam site & year.

His employment card shows he was

recently married. His wife Is residing

in Wallace.

2274 1935)

(Spokane Chronicle, April 28" 1936) 953
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LEE DAM, Zsn. T

m“ c::’:-y trip 1a m'ﬂn

the g in fhe dam logked
1

tike :nmﬂ-: reaulted |n serious
injurles to Ray Youmg when he
fall 30 feal dawn a‘&u-u Imaide the
Nm; h:“inmlnl foat and
other undetermined Injuries were
wufferea,  Officials wid X-rays
eould not be taken walil Young re-
eovers from

Bung,
shep here two years, wir ene of|
the oidest of the “naw plomeers”|

(Spokesman-Review, January 7" 1937)

FALLS ON MAN

WL . Wash,, Feb, 0.—Yester-
day as Oarl F, Behaefer worked at
the Grand Coulee dam, n 100-pound|
ivicle dislodger on the high trestle!
of the west slde, fell 170 feet and hit|
Schasfer’s head.

He was taken to the Mason City
lospital, where it wes discovered he
had & bad gash on tha head, many
painful brulses and a broken shoulder

lade.

He was released from the hospital
about § p. m. and within an hour was
en route o Wilbur, where he was in-
itiated by the Odd Fellows last nlxhhl

(Spokesman-Review, Feb. 20t 1936)

954
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FEBRUARY WITHOUT FATALITY.
GRAND COULEE DAM, March 13,
(P —February passed without a fal
accident at the Grand Coulee dam
the MWAK company safety depart
ment reported today. Only 27 com.
pensable accldents, which cause th
wictim to lose three or more days, wel

WORKMAN BATTERED T ———

BY ELECTRIC SHOVEL
. GRAND COULEE DAM, May 22.
(P —With his jaw broken, .several
teeth gone and his cheek  forn,
George Thallheimer, MWAK company
werkman, was in the Mason City hos-

LOSES HIS HAND
COULEE DAM, Jan. 9—(Special.
—Ben Buth# utm'II:Sre., )
;o; ;n& ;{wﬁ suffered the m ai
he

m':x! caught it in the

torn open half way to one ear in an
accident on the MWAK mmlm- reported

5 ; ide ) ital today. Company officials re-  Heis wel known at the dam atte,
The ?tfwmn:tm hastat ( Review, March 13t 1936) ?,er tnat Thallhelmer besatne en. 1::* o néth the first men to be put to
lcctdcnh took place. Thallhelmer 15 tangled in the couplings of an electric Tiret bager dam last year when work
ta have entangled in shovel Wednesday night. z

£ With uoupllu of an|

(Spokesman-Review, May 22"¢ 1936)

(Spokane Chronicle, January 9t 1935)

(Spokane Chronicle, May 22" 1936)

\Leg of Injured Man
Saved by Doctors

MASON CITY, June 17—(Specinl.!
—Don - MeDdanald of  Bellingham
MWAK workmin who wsan hit anc
partially biiried in the soft concreie
Inat week, will not lose ® leg, Mason the MWAK,

orches Used To
Free Ininred Man
Under Huge Boom

GRAND COULEE DAM.

WORKMEN KNOCKED OUT
BY 11,000-VOLT SHOCK

GRAND COULEE DAM, April 25.
(/M—Two reclamation bureau engi-
neers working on the Grand Coulee
dam  narrowly escaped death from

INJURED BY LOADED
BUCKET

GRAND COULEE DAM, — Three
workmen at Grand Coulee dam wero in-

City hospltal doctors sald

McDonald suffered two broken legs
in the accident. He wai pinned im-
der a bucket in the concrete for more
than an hour.

J. W. Meyers of Walla Walla auf-
Iered & more serious injury in the
same accident than was at fisst be-
lieved. 'He sustained s spinal frac-
ture and will be in the hoaptlal from
eight to 10 weeks and will be unable
to work for about six months.

H. H. Ziegler of Kelso, the third
infured worker, has mullipie culs and
Incerations. He loat n finger.

“Tha néck and back of Loufe Rhodes

of Coulee City, who hroke his neck|
in = dive Inln Blue lake Sunday, wa|

after being Mt with n 130.foot
orane hoom, was stlll the lrnml
soures of mmazement
working men and wilnesees vu-
tordny nitornoon,

Palenuk, who sulfered a sevore

broken urms ood @ n
wan  worzl unider l'hl.- Aerrick
when u_cable hroke wpwrllnu the
boom, Palenuk ran but the Boom
strigk Wim as he was renning
away, The hoeavy steel frame wie
strafght up and not lfUng amy-
thing when thp cabln b
It was necessary lg wndos
the boam and to eut & nnnln
of It in two with torches to
Palenuk out.

electracution by an 11,000-volt power
line !bdgy Both were slightly injured.

Don B, Fuller, 22, Walla Walla, a
chainman, suffered head injuries when
when he fell 10 feet from an embank-|
ment after his “rod” touched the
wire,

Kenneth E. Hydorn, 28 former
Boulder dam workman, was shocked.
Both men were made unconacious for
'a time, but neithet was burned.

Seemingly ‘fu!len *rod" touched
the line and the electricity traveled
down the wet pole {0 the ground and
to Hydorn's end of the chain.

jured Wednesdsy, last week, when |
loaded conerete bucket dropped on them

‘in the west side pouring operations,
Don MeDensld, Bellingham, suffered

broken legs and bruises; H. H. Zieglor,

Kelso, lost o finger und was bruised,

and J. W, Myors, Walla Walla,

suffered

bruises. All were taken to Mason City

hospital.

(Spokane County News, June 19" 1936)

put In o cast yesterday, He will ro-|

in in 1t for about three months, (Spokesman-Review, April 25" 1936)
| maln in

(Wenatchee Daily World, January 25t 1935)

(Spokane Chronicle, June 17t 1936) 957 958

COULEE Dnlm Feb, l!-—(swh‘)

—Charles Elliott, oiler of
Dalton Webb of Spokane, shovel wp-
crator, narrowly escaped death last
week-end when the shovel on which
the slide area

COULEE BLAST
INIURES TWO, ~ Esmistas
WRECKS PLANT oo e

at the boftem of which the shovel was
engaged and pi.lmad the two men in-|
side. It was necessary to obtain a/
torch from the MWAK to cut through
the steel to release the men. xum:|
was cut up considerably and Webb!

Two Grand Coulee workmen
were injured Thursday night In
an explosion that demolished!
what is belleved to have been
the largest acetylene generating
plant In use in 9rlvate industry.

The Injured wore Richard Elm-
Rreen, E1807 North [Crescent, prJ
kane, and Alvin Terry of Wenatches
They were thrown te the ground by
the force of ihe explosion, but es.
eaped  serlous
were out of direct line of concussion. o

Thelr faces wers singed.
(Spokane Chronicle, Feb. 18" 1935)

The M.W.A K. Safety Dept.

and a fatal aceldent might hnv; teken
place.

(Spokane Chronicle, February 215t 1936) 959 960
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Above:

1938 to 1941.

the original
hospital at Mason City (ca.1936)
Left: this illustration appeared
in the Grand Coulee Dam news-
4 letter: The M.W.A.K. Columbian
| Safety Newsletter, in May of
1940. It was part of the “Safety
Pays” initiative to help reduce
worker injuries. The newsletter
was distributed to workers from

(MWAK)

961

You Might Be Next!

963

Safety Newsletter)

~THESEMAYICOS

(from the M.W.A.K. Columbian

965

© J.M. Syken
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“Six winners in the MWAK Com-
pany’'s first safety slogan contest
were announced today. Some of the
- | slogans are to be placed at the
“ entrance of the new east shore
 walkway. Each will receive first
prize awards. A.L. Parker and gang
— ‘Don’t let the ambulance bring
you back up’ and ‘Safe today — do it
again tomorrow.’” C.F. Brown -
‘Watch you step as | watch mine;
you have one life, | have nine’ (to be
painted on a black cat). Harry
""" | Feldham and Day Reynolds - ‘Safe-
3 ity pays more than compensation —
) be careful” and ‘You are returning
| this way because you were careful
' today.” Dave Smith — ‘It pays to be
- careful — ask the man who wasn’t.’
' PJ. Roddy — ‘More workmen are
killed” or ‘More work-men are
kareful’ (the first letters of the
words spell ‘MWAK’).” 962
Spokesman-Review, April 10" 1937

“An exploding stick of dynamite
today dangerously injured Clar-
ence Lamphier, 32, jack-hammer
man for MWAK, when his pneu-
matic drill struck the explosive in
a hole in granite bedrock. One leg
was amputated in the Mason City
hospital, where surgeons worked
several hours in an effort to save
his life. He was badly weakened
by loss of blood. Safety depart-
ment officials said that the dyn-
amite seemingly had been placed
for a previous blast and had not
exploded or already had been
placed for the next blast. Re-
cently married, Lamphier lived at
Electric City...Hospital officials
said his condition was serious.”
Spokesman-Review, March 30" 1936

Left: from the M.W.A.K. Colum- 964
bian Safety Newsletter

161



www.PDHcenter.com www.PDHonline.org

= By
--—'—r—'ﬂ_r"'

?@w ﬁ@@@ (from the M.W.AK. Columbian —HP R S (from the M.W.A K. Columbian Safety
m @ :  Safety Newsletter) 967 News|etter) %8

L oo

AR
(from the M.W.A.K. Columbian _._L (from the M.W.A.K. Columbian
Safety Newsletter) 99 e Safety Newsletter) o70

S L
(from the M.W.A K. Columbian 971
Safety Newsletter)

{ (from the M.W.A.K. Columbian
Safety Newsletter) 72
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(from the M.W.AK. Columbian
Safety Newsletter) 73

“lazoer Kazanovich, 40, of
Cle Elum, a M\W.A K. lab-
orer, is in critical con-
dition at the hospital, due
'to an injury received from
a heavy ‘skip’ bucket hit-
ting him on the head. In-
fection developed after an
eye was removed. He is
reported near death.”

Chelan County Courier, January
31st 1936

Left: from the M.W.A.K. Col-

umbian Safety Newsletter

975

3 Left: caption:

at the Grand Coulee dam presented

only a minor problem to officials of

MWAK, who, having built the foundation

for the mightiest dam in the world,

regarded this as only a minor incident.

§ The truck went overboard last summer
" as it skidded off a trail. When salvage
4 crews get ready, this crane was moved

into position and a wire rope attached
to the submerged machine. In a few

minutes the truck was swung over the
side — on the river bank.” (Spokesman-

Review, December 16" 1937)

977

“Retrieving this huge
= truck from the bed of the Columbia river
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SAFETY SCORE

-I= STAMDING of COMSTRUCTION DEPART

Left: caption: “Seventy-seven people died in accidents during
the construction of Grand Coulee Dam. However, this was
well below the average for construction sites at the time.
More people will die on the ‘speedball highway’ leading to the
dam than at the dam construction site.”

Right: caption: “Grand Coulee Dam construction site sign:
‘Construction Area — EXTREME DANGER - Positively No
Admittance — KEEP OUT (photo taken by Margaret
Bourke-White)”
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Metallic Millinery
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“The safety department of MWAK has worked out a colorful
array of headgear, but scenic effect was not considered in the
least. To the informed, each hat or helmet designates a|
workman of a particular type. It facilitates identification and it
may make it easier for foremen to locate their crews and to
know, at a glance, if a workman is somewhere on the job
where he does not belong. Helmets of steel, or ‘tin hats,” have
been used almost from the start of construction. These are to
protect workers from objects falling on them from higher
portions of the work, In fact, these tin hats have saved
numerous lives. In other cases, they have prevented serious
injury. The company furnishes the metallic millinery, but the

men are charged up for them...”
Spokesman-Review, July 1st 1937

979

“The plan of having workmen wear vari-colored hats to
indicate the type of job they follow is causing builders of the
Grand Coulee foundation dam no end of trouble. A trace of
vanity, unexpected from thorny-fisted construction laborers,
probably is the cause, said MWAK Company officials. As
soon as the order came out, the workmen took it upon
themselves to color their ‘hard hats.’ Instead of a systematic
color scheme, the laborers began appearing with gaudy
splashes in a myriad of hues and designs. The company
issued another order. Workmen must wear the prescribed

color and designs on their hats.”
Seattle Times, April 15t 1937

981

“Workmen at the dam site will be required to contribute one
percent of their wages each week to compensate them during
periods of unemployment, as required under the Unemploy-
ment Compensation Act of the state which went into effect
January 1, 1936...Under the act, the employer shall contribute
two percent of each employee’s wages to the fund and each
employee shall contribute one percent of his wages...”

The Wenatchee Daily World, January 34 1936

983

© J.M. Syken
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“There are sixteen official hat classifications on the job, thirteen of them tin hats. Each has
its distinctive color or color combination. The designations follow:
« Blower men — Silver hat with red cross over the crown;

« Cooling pipe men — Green hat;

« Electricians — Red, green and blue;

« Hose repairmen — Orange;

« Carpenters, laborers and concrete men — Red;

+ O.K. men - Red, white and blue in horizontal bands;

«Hook tender — Blue;

« Metal men — Blue with white spot on top;

« Safety department — White with red cross in front;

« Pipe fitters — Yellow;

« Grout pipe men — Silver.

Spokesman-Review, July 15t 1937 - 980
Above: caption: “Left to right (top); Electricians, pipe fitters and O.K. men.

Left to right (bottom): Hose repairmen, cooling pipe men and carpenters, laborers and concrete men.”

Labor Relations

982

“About $6,300,000 has been
paid out in wages by the Ma-
son-Walsh-Atkinson-Kier com-
pany...Workman for the com-
pany have labored more than
7,000,000 hours, figures show.
d The average weekly payroll of
Hthe firm, during peak em-
ployment periods, is about

$100,000..."
Wenatchee Daily World, March 14th 1936
Left: caption: “Pay-day at Grand Coulee”

984




www.PDHcenter.com

“Envoys of the American Federation of Labor launched a
vigorous drive at a mass meeting Thursday night to organize
Grand Coulee dam’s army of 5,000 common and semi-skilled
laborers into one big craft union. The campaign is in direct
opposition to the membership drives of the C.1.O. and the
newly incorporated Federation of Construction Employees.
Enough members were signed by the A.F. of L. rep-
resentatives Thursday night to apply for a charter for ‘The
Construction and General Laborer’s Union.” George Lish,
organizer of the new union, and Paul Frederickson, president
of the Washington Building Trades Council, in addressing the
mass meeting, said 50 cents an hour for common laborers is
a ‘starvation’ wage. They declared the coast scale is 90
cents...William Hillyer, C.1.O. organizer, told the Chronicle’s
Grand Coulee correspondent 1,600 workers have signed with
the C.1.O.”

Spokane Chronicle, June 25t 1936 985
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~ “L.R. Roestel, president of the Spokane Build-
- ing Trades Council, said today that union labor
will demand a thirty-hour week on the Grand
Coulee dam ‘after the present contract for the
foundation is completed.” Such a week will be
adopted throughout the state by his union on
January 1, he said. ‘The thirty-hour week pro-
vision bill will not affect the present work on
| the dam foundation, but it will affect work on
the high dam, if and when it is started,” Roestel
~ said.”
Seattle Daily Times, December 16" 1936
Left: caption: “Here’s positive proof that ‘brass’ is as good as
qgold. Al Sinrud is seen pinning his badge or ‘brass’ as it is
~ called at the Grand Coulee dam site, on his work coat
preparatory to going to work for the MWAK Company. He is
one of several hundred men being added to the payroll
following the winter’s layoff of two months. MWAK is adding

the workmen gradually and now has more applicants forg
work than jobs.” (Spokesman-Review, March 2"d 1937)

“The agreement covers only five months, until the present
MWAK Company contract expires. We want to be in position
to get a union agreement under the new contract.”

A.F. of L. Official (July 30t 1937)

“Grand Coulee dam construction became an American Fed-
eration of Labor ‘closed shop’ union job today...the C.I.O.
registered vigorous protest with the U.S. government...the
MWAK Company announced signing of the contract, where-
by all of its 5,621 employees ‘shall be members in good

standing’ with the A.F. of L...”
Spokesman-Review, July 31st 1937

988

“Why should | put out $25 to join a union? What
becomes of the money we pay? How much
= goes to the benefit of the working man? | stand
® for individual Americanism. This is a free cou-
fl ntry. Why can’t we think and act for ourselves?
All these labor leaders do is stir up a lot of
trouble. They squawk about 50 cents an hour
for common laborers. Why, if a man is any good
at all, he's immediately shoved up to a higher
wage level. Fifty cents an hour is more than a
lot of them are worth. If they're not getting
A enough money, why not form a committee of
the working men and go to the company
+ officials and present the case? I'm not going to
join any union and I'm going to stay on the job
" justas long as I can.”

Daniel M. O'Reilly, MWAK Driller (August 1937)

Left: caption: “Among those who worked their way up
while MWAK built the foundation of the Grand Coulee
dam is W.M. Gibbs, trestle foreman, one of the oldest
men on the job. He began as a laborer when the
contractors first started in October, 1934, but was
promoted to trestle foreman supervising concrete
transportation.” (Spokesman-Review, Jan- 989
uary 15" 1936)

“We wish to protest the contract or agreement signed by T.J.
Walsh for the MWAK Company and the representatives of the
A.F. of L. as not being representative of the majority of the
men employed on the job...According to the Wagner Labor
Act, the A.F. of L. must have 51 percent of the employees in
its membership to be permitted to bargain collectively. We of
the C.1.O. claim a larger membership than the A.F. of L. at the
dam. Workmen should know they are protected by the
Wagner Act and cannot be forced to join any union, whether
C.1.O.or A.F of L.

C.1.0. Official (July 30t 1937)

990

© J.M. Syken
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“The C.I.O. has asked President Roo-
¢ sevelt and other government officials to
close down the Grand Coulee dam
project. A shutdown, C.I.O. leaders
claim, is necessary to permit an in-
vestigation of the ‘closed shop’ agree-
ment the MWAK Company signed
Friday with the American Federation of

Spokane Chronicle, August 3¢ 1937)

Left: caption: “It comes out here — over a half
- million dollars every month in the form of
pay checks for Coulee dam workmen, but
his big flood of cash may possibly be
harply curtailed if the threatened C.I.O.
strike takes effect, and if it recalls from work
the 2,000 men C.I.O. leaders claim as
members of their organization.” (Spokane
Chronicle, August 9" 1937)

991
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“The Interior Department and the Bureau of Reclamation have
been, and are remaining, absolutely neutral, and all gov-
ernment employees at the site of Grand Coulee dam and
elsewhere have been instructed to maintain the impartial and
neutral attitude which has been adapted.”

Harold L. Ickes, Secretary of the Interior (August 1937)

992

“Immediate danger of a Committee for Industrial Organization
strike at the gigantic federal Grand Coulee dam project
appeared ended today by a union vote to table the iss-
ue...outlined a shift in tactics to a drive for public sup-
port...The labor controversy at the dam was precipitated by
the agreement entered by MWAK with the A.F. of L. for an
exclusive ‘closed shop.” The C.I.O. claimed a larger mem-
bership and contended an employee’s election should be
ordered...”

Seattle Post-Intelligencer, August 11th 1937

993

“Two special government agents are investigating the labor
controversy at Grand Coulee dam...W.W. Flournoy Jr. and
B.G. Hancock, from the Seattle WPA office, have been
instructed to make a complete report on the C.1.O. — A.F. of L.
dispute to Secretary of the Interior Ickes. Flournoy and
Hancock said they in no way will act as conciliators or
arbitrators...the C.L.O. continued its plan to win public
sympathy in its threat to strike in protest of the ‘closed shop’
contract signed by the MWAK Company with the A.F. of L...”
Spokane Chronicle, August 11t 1937

994

“...An average of nearly $800,000 a month was paid this
spring to workers employed by MWAK Company...Crews
were increased in July and August, and it is believed payrolls
for the two months will be close to a million dollars each.
Including the salaries of superintendents and foremen, the
average hourly wage last spring was 86 cents. Without
including the former, the average was 84 cents. The average
work week was 36 hours.”

Kellogg Evening News, September 2"d 1937

995

© J.M. Syken

“Carl R. Schedler, referee for the Department of Labor, spent
the entire day here checking employment records with MWAK
and the Bureau of Reclamation to verify testimony offered at
the public hearing yesterday to ascertain the prevailing wage
at the dam...Workmen on the dam and the businessmen of
the dam site were elated as the result of the hearing, for it is
generally believed that a higher wage will be paid under the
new contract...”

Spokesman-Review, October 13t 1937

996
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“...The AF. of L. agreements provide for minimum wage of 75
cents an hour for common labor, compared to the 60 cents an
hour rate contained in the Bureau of Reclamation spec-
ifications. Wage rates for other classifications of labor are
similarly higher and are said in most instances to average 15
cents an hour above the specified scale. The general increase

in the wage scales is estimated at 23 percent...”
Spokane Chronicle, December 10th 1937

www.PDHonline.org

“...The agreements are ironclad in so far as the American
Federation of Labor is concerned and practically eliminate
any possibility of strikes. One clause specifies that the A.F. of
L. ‘will treat as nonexistent’ any picket lines, regardless of
whether they are affiliated or not with the American Fed-
eration of Labor. One young labor leader pointed out ‘we
have put a straight-jacket upon ourselves. But that is what we
wanted to do.’...”

Spokane Chronicle, December 10t 1937

998

“Workmen on the dam and merchants of the dam site area
were jubilant today over the announcement the Interior Con-
struction Company, the low bidders on the new contract, had
agreed to a higher wage scale than that specified by the
federal Department of Labor. It is generally understood that
the new schedule will be approximately 27 percent high-
er...Under the new contract most of the work will be per-
formed by skilled labor and little common labor will be used,
which will mean that the average wage will be higher than at
the present time...”

Spokesman-Review, December 13th 1937

999

“In spite of an agreement between the low bidders on the next Grand
Coulee dam contract and the American Federation of Labor, the specter of
labor strife loomed ominously yesterday when reports reached Spokane
that the C.I.O. had protested further consideration of the low bid
submitted by the Interior Construction Company...Representatives of the
C.1.0. are said to have maintained that the specifications upon which the
bids were called provided for a minimum wage of 60 cents an hour for
common labor...It is contended by the C.I.O. that prior to submitting bids,
the contractor agreed with the A.F. of L. to fix the minimum at 75 cents an
hour, thereby closing the door to negotiations with the C.I.O., which has
insisted upon a higher minimum scale that that acceptable to the A.F. of
L...At C.1.O. headquarters it was contended a majority of the workmen had
joined the C.1.O., and there was some talk of demanding an election under
the Wagner Act to determine which organization should represent the
men in collective bargaining. During the construction of Boulder dam, the
Six Companies, composed of the same concerns affiliated in the Interior
Construction Company, were blacklisted by the A.F. of L.”
Spokesman-Review, December 14t 1937
1000

“There is one place where
visitors to the dam site can get
an idea of the scale of the
project, and that's the mess
hall...when they hear that the
gigantic mess hall can seat 1,000
men at one time, they begin to
see what an enormous place the
project is. Scores of cooks and
assistants are necessary to pre-
pare the meals. Waiters are em-
ployed in dozens to wait on
tables. Meals are served four
times a day, each man is che-
cked by number as he enters,
and the meals are charged ag-
ainst his check each week...”
Grand Coulee News, Nov. 15" 1935

o Left: caption: “It takes a lot of Bol-
ogna for 1,200 lunches. Spread out in
front of these three youths are 620
slices of bread for 310 sandwiches.
Into each lunch for men going on
shift go two sandwiches, two,
cookies, a piece of pie and 1001

wo kinds of fruit.”

© J.M. Syken

Left: caption: “Because of the many shifts building Grand Coulee Dam,
almost continuous service is maintained in the mess hall. Here is a view
of one of the wings in the main dining room, seating 512 persons. Another
seats 288. One thousand Sunday visitors often share tables with the 5,000
dam builders.” (Seattle Times, May 30" 1937)

Right: caption: “Feeding Coulee Dam'’s 5,000. A board holding eleven pies
is shoved in the oven while Soren Juul prepares more. Nice cases of fruit
(apricot at this baking) fill the 438 pies needed for one meal. When the
oven is loaded there are seventy-three pies baking.”

1002
(Seattle Times, May 30th 1937)
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The Grand Coulee Mystery

1003

“..In 1938, a monument did exist
with names of those who’d died up
to that point, standing along what
= was then the main thoroughfare
through Grand Coulee. It was 10-
feet of Georgia granite, with room
for 75 names, and commissioned by
the local American Legion. A beau-
tiful tribute, by all accounts. But the
monument stood there for only two
years. In June 1940, the people of
Grand Coulee found the granite
4 pillar, all seven tons of it, gone, the
concrete pedestal all that was left to
indicate it was ever there to be-
Ry gin with...”
&:ﬁr The Spokesman-Review, May 25t" 2014
Left: caption: “A monument honoring
.+ those who died while building the
Grand Coulee Dam stood along the
main thoroughfare in Grand Cou-1005
1 lee between 1938 and 1940”
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“..It certainly didn't dampen the Memorial Day party thrown that year at Grand Coulee,
which featured an appearance by the governor and free barbecue, along with the unveiling
of the monument. As the Spokane Daily Chronicle noted, construction on the dam didn’t
stop for the holiday; rather, visitors were invited to marvel as men holding jackhammers
dangled against the cliffs, loosening rock to make way for more dam. By that week-

end, forty-nine men had died on the project...” 1007

The Spokesman-Review, May 25 2014

© J.M. Syken
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“...a modern traveler to the dam would be hard pressed to
find any evidence of the sacrifices made to see it com-
pleted. No monument or plaque exists to honor the men who
died creating it; until recently, no comprehensive list even
existed of the men’s names and how they died. That by itself
may register as a simple if unfortunate oversight. But in fact,
the lack of a memorial at Grand Coulee is the result of a
strange chapter in the dam'’s history...”

The Spokesman-Review, May 25" 2014

1004

“...In April 1938, the Grand Coulee American Legion com-
missioned Colville monument maker John Citkovich to build
the monument. They wanted it ready to be unveiled on
Memorial Day, and Citkovich had the granite shipped to
Spokane by train from Georgia. Working around the clock, he
finished the piece, ten and a half feet tall and six feet wide at
the base, in less than a week. The names of the dead were
cast onto small bronze plates and screwed into the rock. He
delivered the monument, ‘shrouded in secrecy’ according to
news accounts, on May 25, 1938. He also had a bill: $1,725. In
today’s dollars, that works out to about $29,000. No small
amount, especially during the Depression, but there’s no
evidence that the price tag caused sticker shock...”

The Spokesman-Review, May 25" 2014

1006

“...But after the food was gone and the governor headed
back to Olympia, things quickly soured between Citkovich
and the Grand Coulee American Legion. The Legion had paid
the monument-maker a $200 retainer, but by June the next
year, Citkovich hadn’t received a dollar more. The city and
civic organizations begged Citkovich for more time, and he
obliged. He believed in the cause, he said, and wanted to help
honor ‘the heroism of those who have given their lives to
make possible the largest structure ever built by man.
Another year passed. Still no money had been paid. Finally,
the Legion offered to settle with Citkovich for $500. No dice,
Citkovich said. If he was going to sell the thing for a bargain,
he’d rather have it in his own community...”

The Spokesman-Review, May 25" 2014

1008
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“...Citkovich’s son, Jack Citk-
ovich, died in 2010, but before he
did he told a local historian about
the daytime raid he got to tag
along with as a boy. His father
brought the 14-year-old, two other
men, and a big hoist on a flatbed
truck. And some guns. ‘We ex-
pected trouble so we took rifles
along, but no one challenged us
and we drove up to the mon-
ument, loaded it up and just drove
off with it,” he remembered. It was
taken back to Colville and drop-
ped where it stands today: In front
of the Stevens County Court-
house...”

The Spokesman-Review, May 25

2014
1009
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“...The plaques with the names of those killed at the dam
were removed and probably donated to a metal drive for the
war. New names were attached, those of Stevens County
residents who'd died fighting for the country. To this day, a
plaque that states the monument is dedicated to the men who
died at Grand Coulee remains on the monument, but is cov-
ered up by a smaller plaque saying it was dedicated to
Stevens County’s war veterans...”

The Spokesman-Review, May 25t 2014

1010

“...While it’s not certain why the American Legion wasn’t able
to come up with the money to pay for the monument, the
most likely scenario seems to be embezzlement. Around the
same time the payment problems came to light, the com-
mander of the Legion disappeared...The money disappeared
about the same time he did...The assumption is he took it...”
The Spokesman-Review, May 25" 2014

1011

It's Just Like Driving a Car

1012

“...The huge insurance coverage required for a Golden Gate
bridge, a Norris or Grand Coulee dam, an Empire State
building, or one of the government office structures in Wash-
ington is divided up among several companies. On federal
projects no one company may insure a portion of the risk
greater than 10% of its combined capital and surplus, which
fixes a limit of about $1,500,000 on the largest amount any
one American company can carry. Casualty companies
usually divide a $100,000, $500,000 or $1,000,000 contract
into tenths, spreading the risk among ten companies. A
$2,000,000 policy may be divided into twentieths. In this way
the companies avoid the added perils due to concentration of
the risk in one small territory, where a single accident might
wipe out all of the men employed...”

Popular Mechanics, July 1937

1013

© J.M. Syken

“Classed by insurance companies as ‘extra hazardous em-
ployment,” work in Grand Coulee dam’s construction danger
zones is no more dangerous than driving on the highways,
recently prepared records reveal. A record of the number of
auto fatalities to Grand Coulee dam people was compared
with a list of the number of people killed while at work for the
MWAK Company on the Columbia river project. The con-
tractors’ company has had nineteen fatalities since con-
struction work at the gigantic dam began almost two years
ago. During that time, records show, nearly as many local
people lost their lives in automobile accidents while driving
on the highways leading to the dam...”

Spokane County News, August 7th 1936

1014
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First to Die

1015

I'm Going to Get Killed

1017

It Was Nasty

1019

© J.M. Syken
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TR T T TeerT -'i | “...Charles Flosberg, 48,
- \ ~ Clayton, Wash., was the
| first man to lose his life
under the contract of the
MWAK here. He died in
Spokane today of injuries
received when he fell 25-
feet from a light pole here
Saturday. He suffered a
spinal injury, fractured ribs,
broken collar bone and
other injuries. He s
; . survived by his widow and
(,; R 6 @ ANGIR six children. He was a line-
c__ft_|"l:.u'l."“;?l|_—g__. u&\h: Ig,_-__ man...”
=g T T Spokesman-Review, December
i | .‘-"f»'_"mfa'\!?l Lo/ shioss
= trabsaocy Left: from the MW.AK 0.
_ Columbian Safety Newsletter

“James McAllister, 28, of Gresham, Oregon, was killed late
Saturday night as the result of a 30 to 40-foot fall onto the
granite bedrock from one of the higher forms of the west side
concrete checkerboard. McAllister was picked up in an am-
bulance and rushed to Mason City hospital, dying about two
hours after arriving there. Company records show that he
was one of the first foremen to go to work for MWAK, lately
being in charge of a crew working on the clean-up of bedrock
near the forms. The fatal accident is the company’s 19th and
brings the total for the entire dam site to 22. Close friends of
McAllister said he had a premonition of his death. He told
them during the afternoon preceding his death: ‘I feel I'm
going to get killed on that job.” He repeated similar remarks
several times. So strong was his belief, they said, that he
planned to quit soon. He was a recent graduate of an Oregon

college.”
The Wenatchee Daily News, March 25t 1936 1018

“...Susan Dechant, 69, has become an
expert on the men who died building
Grand Coulee Dam. Who they were,
what they did, how they were killed.
Now when people come to the dam
with questions about a relative they
think died at the job site, they’re often
| told to call Dechant. ‘It was the lab-
orers that were pretty much the ones
being killed,” Dechant said, ‘knocked
off the dam, crushed by equipment.’
‘I've got a file of what they were dying
of and it was nasty,’ she adds...The
deadliest years were 1936 and 1937,
according to data collected by Dech-
ant. Each of those years, seventeen
men died, or about one every twenty-
one days. Dechant said most of the
deaths got a line or two in the local
papers, if that. ‘So-and-so was killed
doing such-and-such. That was it."...”
The Spokesman-Review, May 25t

2014

Left: Kettle Falls historian Susan 1020

\L Dechant
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‘Only 15 Men Killed On Job
In Two Years Construction

(The Wenatchee Daily World, December 17t 1935)

1021
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So-and-So Was Killed Today

1022

GEARS MANGLE .
WORKER'S BODY

GRAND COULEE DAM, Feb.
15—The Grand Coulee projeet's
33d fatality oceurred - last night
when John Eng’lhrlmn, 52, Os-
borne, Wash., fell. into the con-
veyor belt ge:

Engjbmtsnns denth was the 30th
[fatality for the MWAK since the
company took over the dam con-
struction work.

The accident was discovered
Iwhen parts of the body fell near

two welders at work under the

fell into the gears at the junction
of three laterals of the conveyor
belt system.

He is survived by his widow,
Ethel, and two children. The fam-
ily formerly lived at Ronald, near

e Elum, Wash. %

(Spokesman-Review, February 15t 1937)

(Grand Coulee News, February 18 1937)

1023

Rigger on Dam Job
Dies From Injuries

MASON CITY, June 5.—(Spes
aial.)—E. L. Brockway, 35, MWAIK
rigger, formerly of Seattle, died in
the Mason City hospital at 9 & m.
‘today of injuries suffered Friday

when he was struck on the head by
q rock ‘which fell fram the Jow con=

trestle while he w:
wnrkiqg in the foundation area of
the Grand Coule# dam.
| Although his al(ull was fractured,
‘the metal hat he was wearlng was
w&w show no marks of the im-

(1]

in survived by his wid-
oW and two minor children, all resi-
dents of Grand Coulee.

The fatality was the 35th in
MWAK company operations, and
the 38th since construction was
saried here in 1933

(Spokane Chronicle, June 5t 1937)

| DIED FROM INJURY AT DAM
GRAND COULEE DAM—Walter
iLash, 21, of Bremerton, a MWAK com-
pany laborer, dlqd at Mum;Oxtplwu

|spinal meningitis ﬂmlnpe&. Since op-
erations started about two and a half |
‘years ago there have been 17 deaths
from nceidents, of which 13 were
MWAK employees.

(Chelan County Courier, January 315t 1936)

1024

\George Hunter Is
| 12th MWAK Victim
Dies of Injur es
‘%*;‘:;’,‘;"_ﬁw"“ﬂ e, 4b,
Jand MW, ekhEmmerman,
b e s 4

Taae!
ghunk of clay fell on
inger

ast Fridey when
death Aince.

WORKER AT DAM
 KILLED ON RAILS

| GRAND COULEE DAM, Mareh 21,
UP1—a Tt eir boaded with bugkets of
conergle ran over and killed Willlam
Johnston, 40, Geand l::uulqa Tam
rallrond wotker, y.
The accident was niot witnsgsed, buk
operator of the locomotive haul-
ing the car sald he saw Jehoston was
the clear as the train pazsed a
swilch. The mangled body was on
the tracks 18 minutes before 1t was
discovered. .

Johnston  formesly lived at Soap
Lake, Wash.  He had no known rela-
tives. - His was the 16th fatal accident
to employees of the MWAE company,
builders of the foundation dam, and’
the 19th since the project was started,

(The Wenatchee Daily World, January 2" 1936)  (Spokesman-Review, March 215t 1936)

1025
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DAM SITE SLIDE
BURIES WORKER

Dumal E Meade, 36, Spo-
kane, Dies Under Ava-
. lanche of Land.

MASON CITY, Wash., Dec. 24—
Danlel E. Meade, 36, Spmh:xf‘r,’gm!
illed at 7 oclock this morning

0 he was buried under a small
slide of earth on the east shors of

Meads was irecting the plmm!m
of trucks for a shovel biting into|

(Spokesman-Review, December 24" 1936)

1 KILLED, 1 HURT
AT COULEE DAM

By mdaki Press.
GRAND COULEE DAM. April 3-—
Tom Halvorsan, 29, & timber framer
on the Grand Coulee dam project,
waz killed late foday when the
of & ctane snapped while lifting tm-
bers near the west cofferdam, hitbing
his head,

Halvorsen Meaves lils widow and &

wulhr D whitehnll 20, East Wan
atches, was Injured cmlmu' by &
falling crane boom. He fell 12 h‘e‘t

Into a timber crib, aiter mg hit
on the leg, He ls unma

(Spokesman-Review, April 3/ 1936)
1026
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INJURED ASOTIN YOUTH

DIES IN MWAK HOSPITAL
MASON CITY, Wash, April 15
— (Special.) —James Rayburn, 21,
MWAK laborer, died last night from
injuries received Sunday night when
a concrete bucket struck him on the

FORMER OMAK

CARPENTER DIES m MAN IS KILLED

IN FALL AT DAM

GRAND UOULER DAM, Nov, 23.

#1—A 15-foat fall from a high con- G Coulee dam P L were Kenll, H oY
crete block was fatal today Aty CITY, Dec. 21— (Spe- fatal folty 1o “'I e ;f:;gdﬁ::tﬁgﬁm cunur:f: ;alock.s.
J. Bruce, 52, Seattle, & carpenier on 48, Omak, | ‘“:na“;;d Omak resident died! The youth never regained conscious-
2-:8 Gbrr:;::lnc-:uree dam. His back com y| in the Mason City al of r.hlnhut ness after Mmg struck. His home was

The MWAK company safety of- Sunday when nah?e';t from a rzael ::m. 2 > “m“igu;’.; the 17th fatality on the
fice sald the man presumably e

car on the government railway at

ince
the dam site. His hand slipped MWAK workings and the 21st &

the dam site operations started.

slipped’ as he was tightening bolta
on the hlock’ Friday night. His
widow, a daughter at Seattle and
a son at Portland, Ore, survive.

get
wehicle, His (Spokesman-Review, April 15t 1936)

The_body will be taken to Seattle safety T was the Sith ¥y CoEL th
forburial ; 2 her nries ware Teportal o (o tne
Bruce’s death was the 28th since jured, H:n;, 2 e iﬁ?a{di'; :,'.;&“m%m widw A
construction of the foundation dam and four minor chil ‘s death was the ml\ at the
was started. s e dam site in more than two years
of construction work, |
(Spokesman-Review, December 23" 1936) (Spokane Chronicle, December 215t 1936) : B

1027 (Spokesman-Review, October 121" 1936) 1028

AIST FATALITY AT mm —
— COULEE CLAIMS
nmmnm-m ITS 34th VICTIM

I--.n.-ww-am

STOVE EXPLODES;
WORKER IS DEAD

rvegh Lo man, 25, formerly of East Wenat- MASON CITY, Oct. Z—(Spe-

: chee, fell 60 feot to his death Inst
; e night from a steel trestle on which
vl ting i he was working, His was the J4th

FATAL DAM ACCIDENTS

NOW TOTAL FOUR DOZEN
GRAND COULEE, Wash, Nov.
24, (#)—Edmond B. Terry, 45, rig-
ger for the Mason-Walsh-Atkinzon-
Kier company, Grand Coulee foun-

%

2

Teaiwen me & eharny. 5 MWAK mess hall, with which ke dation dam builders, died today
BT A s Vit et s Y Tatalily ab The damale; gnd 8 companian, aleo - badly from a fractured skull,
o rmenl. batn 4600 chickens 1o e fed tn the huge Terry, whose death was the 45th
m’ ek S SiC ke - R (Ellensburg Evening Record, March 3¢ 1937) m‘ "M‘fﬁﬂ 4 visit of Pres- fatality among the company's em-
ry John in, A1, af Mil- ployees, and the 48th since the dam
v R N e ey Conilftou was started, was injured Sunday
g Ihe e The mon noliced the when he fell 60 feet from a con-
cohel glove Tow, # without:
= A goliolslove burning low, £0 without struction trestle to a concrete
i, Ul 1he hon ds foat wn elw-;' the fnmle with & five-gaiion block. y
g “Tha Tesulling explasion st the [ Terry's home was in Barnsdall,
soka Deford ha was Willed, coming i ﬂplr!l il qnlr]d,w‘::}g 1a.
l-o 1ha dunk wite K silshed Tt Croeker ran. arpumd )
o i i and couldn't be canght for I (Spokesman-Review, November 24t 1937)
b | econds.  Fellow workers than eas
" " e Hnguished the fire with blankets,
damalta, This In (he dum niie’s 44th finlily.

(Washington Farm News, September 22" 1937) 1029 (Spokane Chronicle, October 2" 1937) 1030

” &TOOULEEDMBHE
Woﬂmmlnhluwr When

Boom Suaps; Fail
Find Body

mnnwumnnr March
T.—The body of Tom Newton, 45,
nmhmlnhbukﬂlldllmﬂuu

lee dam, was still wluhxmnn
an-dwmr:hym and part
of the

a boom on one

Newton was wo

He was thrown Into the water,
and attempts to recover his body
have fniled.

He wis rughhwﬁ o single
man, work on January
28. His ‘wan Forks, Wash,

(Spokane Press, March 7t 1935)

BODY OF RIGGER

FOUND IN RIVERi

GRAND COULEE DAM, Wash,
May 6, F—The body of Tom New-
ton, 46, ® rigger, knocked into the
Columbia river from the cofferdam

day. The body was identified by an
MWAK compony badge on the cloth-
ing.

(Spokesman-Review, May 6" 1935)

1031

© J.M. Syken

Fourth Man Killed |

Dactare vertebirae Taeeny

Sy Lot i
a

Figmer's jobl, He was slogle,

(Spokane Chronicle, February 19t 1935)

'PUYALLUP MAN KILLED
~ ON GRAND COULEE JOB

GRAND OO'UL‘EE DAM, Wash,,
Oct. 31 (AP)—High voltage from a
power line ran down a loading cable
and electrocuted Albert Cools, 27‘ ot
Puyallup, on the Grand Coulee dam
|pmjeut yesterday. He was a rigger

the M. W. A. K. company.
tmg‘dy occurred when a

ed
bodied dump truck which wuchad
the cable.
His death was the 27th | lnthet‘wo
years of construction work at the
dam site.

(Oregonian, October 315t 1936)

1032
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BlE; FORM FALLS
ON COULEE MAN,
ONUFFS OUT LIFE

‘Wash, Aug. 18.

[RAGTOR CRUSHES
COULEE WORKER

COULEE DAM, June 13— (8pecial.)
—John Huntsberger, 21, a Isborer,|
MASON CITY, died this morning from internal in-
—(8peciol. ) —Warren w Plekle, jurles suffered last night when'a huge
20, MWAK foreman, was killed {ractor backed over him whils he was
_Honduy might when struck by a working o the coaveyor system.
‘heavy panel of concréte form Huntsberger gave hls address m|
béing londed on a truck. A Grand Coulee. His only known rela-
cable broke, ing the panel \tlve iz John Huntsbarger Sr. of Sun-
on Plckle, who died shortly aft- 'burst, Mont.
erward of Internal hemorrhages. ‘There have been 13 fatdl sccidents

e wan feom Oreuilie; where'n sls. /in the dam site area aince work was
ter, Brs. Thomas Balley. resides. His |started heve mearly iwo yeurs ago.
fagher lives In Harrlugton and = Nine lives have been lost in MWAE
brother is-m member of the Mason company operations.

City fire departmanl.

‘Thin wan ‘the first fatal accident

slnce May. 33..0b was revorted.

.

(Spokane Chronicle, June 12t 1935)

(Spokane Press, August 18" 1936)
1033
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Accident Bughear
Into Hibernation

GRAND COULEE DAM May
27.—Ed Sorger, state aafeiy in-
spector for the state depattment
of ' ldbor and industries, visited
the Grand Coulee dam prajact
this wéek and reported “a steady.
and consistent improvément” in
the reduction of accidents,

Sorger m d,e & study of mis-
haps'of the Iadt two months and |
commended the MWAK companr
for 'the improvenient." The “last |
two months have ‘been free of
fatalities and the lost-time acel-
dents have been less severe.

(The Wenatchee Daily World, May 27" 1937) 1034

‘...By most accounts, the last life claimed by the Grand
Coulee Dam was that of Howard Gumm. The day he died, July
27,1984, the Teamster was hauling dirt along Lake Roosevelt
in an effort to stabilize shores near the dam when the slope
Gumm was working on gave out. He, along with his massive
truck and 1.3 million cubic yards of dirt, sloughed into the
lake. At his memorial, his son Randy said, his father’s
Thermos, hardhat and lunchbox stood in proxy of the body.
Those possessions had floated to the surface of the
lake following the disaster, but his body has never
been found. Before Gumm, there had been 81 men Kkilled
while working on one of the most massive public works
projects this nation has ever seen, which began in New Deal
earnest in 1933...”

The Spokesman-Review, May 25" 2014

1035

“...Along with the falls and run-ins with equipment, men died
in explosions, were drowned, buried in slides, and electro-
cuted. One man died of heat exhaustion. Seventy-eight men
died working on the original dam. Three more died building
the third powerhouse, where work started in the late 1960s.

Howard Gumm would make number eighty-two...”
The Spokesman-Review, May 25t 2014

1036

The River Was Angry That Day

1037

“...George Hunter, a jackhammerman, had his back broken by
a chunk of clay. Gerald F. Coble, a 32-year-old signalman, was
struck by a heavy steel bucket. Ronald H. Tegmeier’s death in
1938 got a little more attention, given his not-

able background...”
The Spokesman-Review, May 25t 2014

1038
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“...Tegmeier, a former nationally known
marathon swimmer from Tacoma whom
the Wenatchee Daily World described
as ‘200 pounds of young Tarzan,” was
working as a lifeguard at the dam,
ready to rescue anyone who fell into
the river while working. Tegmeier, the
paper said, had no fear of the ‘surging,
swirling’ waters of the Columbia at
Grand Coulee. He'd gained a name for
himself on the work site when he swam
from Keller Ferry to the dam site in
# three hours, a distance of 25 miles.
He'd fallen into the rapid river twice
- before while working, and both times
' had ‘come out smiling.’ But his final
day, as he was patrolling the waters
below a cofferdam on a motor boat, his
motor gave out and his boat was
sucked into whitewater. That day, he
never emerged. ‘Yesterday that giant
river was angry,’ the Wenatchee Daily
World concluded...”

The Spokesman-Review, May 25" 2014

Left: caption: “Brawny men of steel who raise
| the skeleton of Grand Coulee Dam. The trick
| vests are for unexpected drops 1039

{ into the water.”

www.PDHonline.org

“...Dechant, who's also done extensive research into the men
now listed on the monument in Colville, said she doesn’t
judge Citkovich for taking back the monument, nor Stevens
County. The country was just coming out of the Depression,
after all, and he had a right to be paid...”

The Spokesman-Review, May 25" 2014

1040

That Sort of Thing

1041

“...the Federal Bureau of Reclamation supports Dechant’s
efforts, but has strict rules regarding what it can spend mon-
ey on. The bureau ‘generally does not construct monuments
and that sort of thing,” Dechant said. ‘While we're very inter-
ested in her work...I'm not sure we could actually contribute
to erecting the monument. But it would be nice to see in the
community here.’...”

The Spokesman-Review, May 25" 2014

1042

Still Does

1043

© J.M. Syken

“

...'lIt needs a better ending,” Dechant said. ‘I feel strongly
they need to be remembered for what they did. It's a huge

sacrifice that benefited millions of people. Still does.’...”
The Spokesman-Review, May 25t 2014 1044
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And Soonest Our Best Men With Thee Do Go

1045

“In tribute to Silas B. Mason, one of the builders of this great
hydro-electric project, the roar of construction will be silen-
ced here tomorrow for five minutes during funeral services at
Lexington, Ky. Mason, chairman of the MWAK Company,
holders of the dam construction contract, died of heart
trouble here Tuesday night. Whistles will be blown at 2 p.m.
at the start of the period of silence. Nearly 5,000 workmen will
lay down their tools. The flag in Mead circle, in the heart of
Mason City, the town named for the contractor, will be at half
staff until after the funeral.”

Spokesman-Review, April 19t 1936

1046

Part 16

Commence at Once

1047

Come Up and See Me Sometime

1048

Bids for the first stage of construction were opened in the auditorium of the Spo-
kane Civic Building in front of a crowd of nearly one-thousand. Hundreds of job
seekers had crowded into the city in anticipation. One of the bidders was the
actress Mae West, who told the engineers that if they encountered any difficulties,
they should “come up and see me sometime.” Only two groups met the bid
specifications. The front runner was Six Companies, Inc., a group that included
Kaiser Construction and the Morrison-Knudsen Company. The contract was
awarded instead to a consortium known by the acronym MWAK (Silas Mason
Company, Inc.; Walsh Construction Company, and Atkinson-Kier Company).
Above: caption: “Fred K. Jones, at the podium, President of the Spokane Chamber of Com-
merce in 1933 and 1934, presided over the opening of bids for the construction of the Grand
Coulee Dam on Riverside Avenue in front of the Chamber of Commerce Building on 1049
June 18, 1934"

“...The following work will be included in the contract, the bid
call for which was announced Monday by the United States
Bureau of Reclamation in Denver: Excavation of all types,
496,300 cubic yards; overhaul, 850,000 station cubic yards;
back fill, 2,500 cubic yards; concrete, 600 cubic yards; dry
rock pavement, 1,200 square yards; laying of 30,000 pounds
of reinforcing bars; laying of 4,250 linear feet of corrugated
metal pipe for under-track drainage; erecting 78,000 feet of
timber, board measure; driving 1,800 linear feet of piling;
construction of 60 miles of fence; laying of 34.5 track miles of
ties and track; placing of 50,000 cubic yards of ballast...”
Spokane Chronicle, May 15t 1934

1050

© J.M. Syken
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. ) . . “...The original MWAK company bid was $29,303,000, but this
‘More than 50 percenf( finances .Of all the bonding companies was increased to about $37,000,000 through additional ex-
in the country authorized to write bonds by f(he federal gov- cavation and the order of the Bureau of reclamation changing
ernment were needed to guarantee the operatlons of the Silas the original contract from one for a low dam to an order for
Mason Company on th? Coulee dam contract, it was Iearngd the high dam foundation...It is also known that the MWAK
here yesterday. The bid of the Mas”on-WaIsh-Atklnson-K|er company bid was considerably below the estimates of the
group was approximately $29,000,000 Bureau of Reclamation...”

i th
Spokane Chronicle, September 25" 1934 Spokane Chronicle, December 7th 1937

1051 1052

“...In order to provide adequate transportation facilities, high-
ways leading to the dam site were re-graded, widened, and
hard-surfaced by the State; a hard-surfaced road from the
Grand Coulee to the dam site was built by the Government;
bridges across the river replaced a primitive ferry; and 32
miles of standard gauge railroad from Odair, on the Northern
. . Pacific Railway near Coulee City, to the mouth of the Grand
Auxiliary Construction Coulee and into the river canyon were built by the Govern-
ment, to be operated by the contractor. A 110,000-volt trans-
mission line, 31 miles long, was built from the Washington
Water Power Co.’s lines near Coulee City to Mason City by
the contractor. Telephone and telegraph lines were built in by
the Pacific Telephone and Telegraph Co. and the Western
Union Telegraph Co...”

U.S. Bureau of Reclamation (ca. 1937)

1053 1054

“Silas Mason, head of the Mason-Walsh-Atkinson-Kier Com-
pany, arrived from New York yesterday to sit in with his
associates at a general conference on plans for the con-
struction of the Grand Coulee dam and the awarding of
numerous subcontracts for getting their 2,000-man camp

built, together with the construction of a 30-mile power line it . - L -

f Coul to the d ” “Millions of dollars will be handled within the next few years by the group of men pictured
rom Coulee to the dam... here. They are officers and heads of the Mason-Walsh-Atkinson-Weir Company, which has
Spokesman-Review, September 26t 1934 the $29,539,301 contract on the Grand Coulee dam construction job. This week the group

met here together for the first time to arrange awarding of bids for some of the big
construction jobs involved. Left to right, those pictured are: Seated — Silas B. Mason,
Chairman of the Board; Guy F. Atkinson, First Vice President; T.J. Walsh, President; James
O’Sullivan, Secretary of the Columbia Basin Commission and not a member of the
construction firm; and W.E. Kier, Director. Standing — E.L. Kier, Secretary; M.H. Slocum,
Superintendent of Construction; George H. Atkinson, Assistant Job Manager; M.J. Whitson,
1055 Second Vice President, and H.L. Myer, Job Manager.” 1056
Spokesman-Review, September 25" 1934

© J.M. Syken 176



www.PDHcenter.com

“More than $3,000,000 in contracts for Grand Coulee dam
necessities have been awarded through the offices of MWAK
Company in the three weeks the executives have been in
session here...One of the largest contracts is that let to
Standard Oil Company through the Coulee Trading Company,
the ‘little sister’ merchandizing organization for the MWAK. It
will amount, exclusive of state and government taxes, to
more than $750,000, it has been conservatively estimated.
The Washington Water Power Company’s contract for ‘juice’
during construction will be $400,000 or more...The White Pine
Manufacturing Company of Spokane is getting about
$200,000 for 350 houses and buildings which will make up
Mason City...The Jeffrey Company of Ohio will get $300,000
for furnishing a big conveyor...Literally hundreds of thou-
sands of dollars also will be involved in contracts of un-
announced amounts...”

Spokane Chronicle, October 17t 1934 1057

Above: caption: “Pre-
paring bed with mules
_ for laying ties for the
® railroad spur  from
= Coulee City to Grand
Coulee Dam (ca. 1935)”
Left: caption: “Supply
Train. Coulee City -
",%_ Coulee Dam Rail-
' road” 1059

A Place to Call Home

1061

© J.M. Syken
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[y S el 7 Y B
“...To men with vision and imagination the Columbia Basin Project offers
unlimited possibilities — vast power development, vast tracts of flourish-
ing farms, employment for thousands, great inland waterway. The mam-
moth proportions of the undertaking are hardly comprehended by the
average person, who is concerned only with everyday office or outdoor
duties. Ralph Budd, president of the Great Northern Railway and next
president of the Chicago, Burlington & Quincy, has given the first hint of
the scope of auxiliary development which will accompany the dam build-
ing in Grand Coulee. Both the Great Northern and Northern Pacific
railroads will build 20 to 35 mile extensions to the site of the dam, he
believes. The Great Northern will tap the site above the Coulee, while the
Northern Pacific will most likely tap the base of operations on the floor of
the canyon. These two projects naturally will precede actual construction
of the dam and will provide much employment. The Columbia Basin
Project seems more and more a looming reality...” 1058
Spokane Chronicle, November 19" 1931

Above: caption: “The
Bureau steam locomo-
tive at Grand Coulee
Dam (December 1943)”

© Left: caption: “Thirty
miles of railroad, high-
way, and transmission
line were built up the
Grand Coulee to

. 1060
the dam site”

ks

T )
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“...To house the workers at the Grand Coulee Dam two towns were built,
one on the west side of the river, Coulee Dam, commonly known as ‘Eng-
ineers’ Town,” by the Bureau of Reclamation, and one on the east side,
Mason City, by the contractor...”

U.S. Bureau of Reclamation (ca. 1937)

Above: caption: “Workmen in Grand Coulee, Wash. hurry on November 9, 1933, to
finish construction of a new building in town before winter begins. The town is
located on the ‘breaks’ or table land above the Columbia river, about two 1062
miles from the site of the Grand Coulee dam.”

177
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Left: caption: “A modern construction city
has sprung into existence almost overnight
at the Grand Coulee dam site. It is Mason
City, the home of the MWAK Corporation, the
organization which has the contract for
construction of the first unit of the dam. The
upper picture shows nearly a hundred
automobiles in a parking lot beside a group
of modern bunkhouses. The buildings are to
be heated with electricity, but temporary
stoves have been installed. Stove pipes are
seen sticking from windows. The mess hall
is shown in the lower picture. Scores of
cottages for families will be erected on other
pars of the town site.” (Spokane Chronicle,
November 6t 1934)

1063

“...Coulee Dam is to be a permanent
town for the accommodation of em-
ployees on the Columbia Basin Pro-
ject. It is provided with paved streets,
concrete sidewalks, and appropriate
water, sewer, and street-lighting sys-
tems, and is composed of 77 resid-
ences of 6 standard types and sizes, 2
large dormitories, administration buil-
ding, schoolhouse, post office, garage
" and shop, fire station, and extensive
warehouses and storage yards. To the
north of the town site are 4 temporary
dormitories and 57 temporary court-
type 3-room houses for the use of
Bureau employees..."

U.S. Bureau of Reclamation (ca. 1937)

Top: caption: “Section of Grand Coulee,
Wash., boom town near Grand Coulee
Dam”

Bottom: caption: “Street Lined with Homes
of the Engineers of the Grand Coulee

i4 Dam” 1067

© J.M. Syken
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Top Left: caption: “Coulee Dam, the Governments
' permanent town, and Mason City, the contractor’s
temporary town, located below the dam site”

Top Right: caption: “Mason City (Coulee Dam) in
foreground with Engineers’ Town across river and
Grand Coulee top center (September 1946)"

Left: caption: “A distant view of Grand Coulee
Dam showing the employee housing along the
Columbia River, in Grand Coulee, Wash-
ington (April 1940)"

1064

Above: caption: “The magnitude and rapidity of town site growth at the Grand
Coulee dam site is clearly shown in this panorama picture taken by a staff
photographer last week. The river flows from right to left and the dam will cross
about 200 yards upstream from the right hand edge of this picture. The unfinished
town in the foreground is Administration city, home of government engineers. It
will be a permanent city as the substantial looking houses indicate. Other points
of interest have been numbered and are as follows: (1) Airport; (2) homes of
married workers of Mason City; (3) railroad bridge under construction by MWAK;
(4) permanent highway bridge under construction by Western Construction Co.;
(5) MWAK commissary, post office, bank and general store; (6) dormitories for
single men. The building to the left of the numeral is the hospital. Note also that
there is not a single smokestack in Mason City. It is all electric.” (The 1066
Wenatchee Daily World, February 22n 1935)

Above: caption: “Although everything seems peaceful and quiet in the engineers’
town at Grand Coulee, there are few places of greater activity. In the background
is the large white office administration building of the Reclamation Bureau, from
where Frank A. Banks, bureau’s engineer in charge of Grand Coulee, supervises
the construction of the dam. From his office, Mr. Banks can see every operation of
the MWAK Company, as well as look down upon the town where his staff 1068

of government engineers reside.” (Spokane Chronicle, May 6" 1936)
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________ ]
1 :
Above: caption: “Grand Coulee Dam construction site panorama, July 1935"
(Engineers’ Town highlighted)

www.PDHonline.org

Above: caption: “Grand Coulee dam with the Engineers’ Camp in the fore- 1070
ground, Washington, 1942"

...Mason City was designed for only tem-
porary service and is to be dismantled when
A the dam is finished. Consequently its houses
and street improvements are of a less sub-
| stantial character than those in Coulee Dam;
but reliable and efficient water, sewer, and
P _ street-lighting systems were installed. There
""'-,_!_3.‘ are 3 standard types of small houses, of one,
{ 1 - -
- two, or three rooms, with baths and kitchens or
@Li kitchenettes, 60 cabin-type dormitories to
~ house 1,360 men, 2 dormitories for women em-
=« ployed in Mason City, a hospital, a hotel, sch-
oolhouses, 2 churches, a laundry, stores, rec-
reation buildings, office buildings, shops, ware-
houses, and storage yards, and a mess hall
capable of seating 1,360 men at one time. The
school system includes a high school and a
grade school in which the first three grades are
taught...
U.S. Bureau of Reclamation (ca. 1937)
Top: caption: “Mason-Walsh-Atkinson-Keir (MWAK),
the company that built the foundation for the dam,
built Mason City for workers to live in. Named after
Silas Mason, MWAK's head, it became the first com-
pletely electric city in the nation.”
Bottom: caption: “B Street the Business District of the
~ Town Built for the Construction Workers of 1071
Grand Coulee Dam”

>~
“...The low rate for electrical energy and the temporary character of the con-
tractor’s town are responsible for the use of electricity for house and dormitory
heating, as well as for lighting and cooking, in Mason City. At some distance from
the dam site numerous towns have sprung up, and many of the workers on the
project live in them. The total population in the vicinity of the dam in 1937 was

about 15,000..."

U.S. Bureau of Reclamation (ca. 1937)

Left: caption: “Main Street in Grand Coulee, 1935”

Right: caption: “The pioneering spirit of cooperation is illustrated by the builders of this
church in Mason City, pioneer town at the Coulee dam. Laborers are volunteering their
services in construction of two similar churches in that community, one Catholic, the other
interdenominational. Each structure will be 38-feet wide and 78-feet long. Wholesalers and
manufacturers who have furnished MWAK with equipment in the past are donating 1072

1073

all of the material for the building. Not an item in either church will be bought.”

“Mason City, the contractors’ town at Grand Coulee dam, is going to be sold to
the Bureau of Reclamation for $25,000 by the MWAK company before the next
Grand Coulee contract is awarded. The seemingly ridiculous low figure for the
town that today houses thousands of workmen on the project is part of an
agreement in the original MWAK contract whereby the federal government can
‘equalize’ things between all bidders on the second contract for completion of the
dam. The MWAK contract also provides that the Bureau of Reclamation purchase
for $100,000 part of the construction equipment, such as the stationary equip-
ment, and pay $25,000 for transmission lines and power station that now provides
electricity for operations. It is explained that the successful bidder on the second
contract will purchase Mason City, permanent equipment and the power sys-
tem...” 1074

© J.M. Syken

Spokesman-Review, August 17th 1937
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In the summer of 1933, preliminary engineering work (fin-
anced by a grant of emergency relief funds) was begun under
the direction of the U.S.B.R. (eleven engineering reports had
been made prior to 1933). In November 1933, the building of
the Grand Coulee Dam was made a Public Works Admin-
istration (PWA) project (No. 9) and in December 1933, the first
contract for construction work; the moving of about three
million yards of overburden, was awarded. The contract for
the construction of the base of the dam was let to the Mason-
Walsh-Atkinson-Kier Company by U.S. Secretary of the Int-
erior Harold L. Ickes on July 13th 1934, and on September 25t
1934, the contrac